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MEMORANDUM TO THE EXECUTIVE DIRECTORS

SUBJECT: First Two Project Audit Reports

I am attaching for information, a copy of reports "Summary Audit
of Costa Rica First Highway Project" (IBRD Report No. 6, dated
October 20, 1972) and "Audit of Early Power and Telecommunications
Leuiding to ICE, Costa Rica" (IBRD Report No. 7, dated October 20,
1972). _These are the first two of the new kind of project audit
reports which the Operations Evaluation Division has been asked to
prepare, as noted in my memorandum of July 20, 1972 on the Future
Work Program in Operations Evaluation.

z

z
I expect to be forwarding to the Executive Directors from time

z to time over the next months further audit reports, of similar nature
to the attached, on individual projects for which Bank loan disburse-

z ments were completed in 1968.

.0

z Attachment

Distribution:

Executive Directors and Alternates
President
Senior Vice President (Operations)
Vice Presidents, Bank, and Officers of IFC
Directors and Department Heads, Bank and IFC
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PREFACE

The summary audit of the first highway project in Costa Rica
(Loan 229/Credit 10) is the first of its type to be carried out by the
Operations Evaluation Division. As a technique of post evaluation, the
summary audit is the simplest being tested by the Division, designed to
answer the question: were the principal physical objectives of the proj-
ect attained and, if not, why not? To the extent possible, partial
answers or impressions are also sought as to whether or not Bank institu-
tion-building objectives were met and whether or not the lending activity
itself might have been improved.

The first Bank-supported highway project in Costa Rica was chosen
for summary audit froi the group of Bank/IDA projects for which disburse-
ments ended in FY1968. The interim period of five years is considered
adequate for the project's outcome to be fairly fully visible, although
much of the benefits should still lie in the future.

To prepare the audit relevant Bank files and documents were briefly
reviewed and the project was discussed with staff who had been involved.
The Bank stopped receiving information on the project early in 1969, since
disbursements had been completed. A one-week mission was undertaken to
update data and to gather impressions about the project from the Costa
Rican Highway Department.

The considerable assistance provided by the staff of the Costa Rican
Highway Department is gratefully acknowledged.

Note: Currency Equivalent

US$ 1 = 6.6 Colones (e)
(From 1961 to 1971)
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SUMMARY

Loan-299 and Credit-10, approved concurrently in 1961 in amounts of

US$ 5.5 million each, were extended to Costa Rica to finance the foreign

exchange costs of a US$ 13.2 million highway project--including 640 km of

improvement works and 31 km of new construction. In addition, provisions

were included for the purchase of maintenance equipment and for consultant

services for supervision of construction/improvement works and for assist-

ance to the Highway Department in implementing improved administrative

and maintenance procedures.

With investment roughly the same as projected, the length of high-

ways constructed or improved amounted to only half that planned in the

original project and the period of implementation was twice as long.

Nonetheless, the project was economically sound: an approximate "first

year" rate of return calculated for 25 roads on which works were completed

and comparable to planned was 27% as compared to the 23% originally esti-

mated for the full project, and a check using more up-to-date internal

rate of return procedures, allowing for the time dimension, confirmed

that the project very largely fulfilled Bank economic criteria. Cost over-

runs, averaging 75% on the 25 road sections,were compensated by an increase

in direct benefits (120% higher than expected), mainly the result of traf-

fic growth more rapid than forecast. However, it is not clear that all

the roads retained in the program were of higher priority than those that

were dropped--and possibly some others.

Delays in implementation of the construction/improvement works which

were eventually completed under the project averaged some 3-4 years and

were largely due to:

(a) Inadequately detailed engineering studies prior to start of

the project;

(b) over-extension of Highway Department financial resources;

(c) failure to attract foreign contractors and insufficient

capacity of local contractors.

Cost overruns resulted from the delays themselves and from the ad-

ditional works found necessary to bring the roads up to the standards

planned.

The maintenance equipment was purchased at about the expected cost

between 1963 and 1965 and is still in use. Consultant services were sat-
isfactory, although progress in the improvement of maintenance was slow.
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The most important lesson of this audit has to do with Bank flexi-
bility. The Bank should have been more flexible in its approach when
major deviations from appraisal estimates began to occur. Probably the
project should have been reappraised after three years to verify its con-
tinuing priority. Supplementary financing could have been considered and
supervision missions should have played a more active role in project
modification. The Bank might also usefully have designed more detailed
terms of reference for the consultant in regard to maintenance, including
specific implementation targets which could have been periodically
reviewed against performance.
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SUMMARY AUDIT OF FIRST COSTA RICA HIGHWAY PROJECT

The Project

In December 1958, the Government of Costa Rica began to plan a com-

prehensive program for highway construction, improvement and maintenance.

Financial assistance was requested from the Bank and a mission was sent

to Costa Rica in December 1959. The project took shape during 1960, with

further Bank missions, and final details were supplied to the Bank in

the first half of 1961. Loan Agreement 299-CR and Credit Agreement 10-CR

were concluded October 13, 1961. The loan and credit, each in the amount

of US$ 5.5 million, were to finance the foreign exchange costs of a three-

year highway program. The original closing date was April 30, 1965, but

the final disbursement was made in FY1968 -- after two postponements of the

closing date.

The project comprised the first stage of a seven-year National High-

way Program (the Plan Vial), and consisted of three parts for which esti-

mated and actual costs are presented below:

Estimates Actual

For. For.

Total Cost Exchange Total Cost Exchange

(US$ mln) (US$) c (US$ mmn) (US$)

(mln) ( equiv.) (mln) (mln) ( equiv.) (mln)

Part A - Highway Construction/
Improvement

Original Program
Improvement of 54 roads

(640 km) and construc-

tion of 3 new roads a/ /
(31 km) 87.70- 13.20- 7.20

Final Program

Improvement of 32 roads

(314 km) and construc-
tion of 2 new roads

(39 km) 86.33 13.08 6.58

Part B - Purchase of mechanical

equipment, spare parts

and materials for high-

way construction and

maintenance, and sur-

veying equipment 20.46 3.10 3.10 18.81 2.85 2.85

Part C - Consulting services 1.98 0.30 0.30 4.09 0.62 0.62

Additional contingency 2.64 0.40 0.40

Total 112.78 17.00 11.00 109.23 16.55 10.05

a/ Including 157 construction contingency allowance
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The major objective of the project, accounting for more than three-
quarters of projected costs, was the improvement of 54 roads which,
according to the appraisal report, were in poor condition and built to
inadequate standards for actual and future traffic volumes. It was
assumed that two-thirds of the improvement works would be undertaken by
contractors and that about one-half of the contract works would be
awarded to foreign firms after international competitive bidding. The
improvement works were justified in terms of expected savings in vehicle
operating costs and in road maintenance costs; a "first year rate of
return" was estimated for each of the roads based on cumulative costs of
improvement works (undiscounted) and 1963 road user and maintenance sav-

ings.11 Returns ranged from 8.0% to 92.0%. The major new road, Tres
Equis-Siquirres, was justified as a necessary link between Siquirres and
the rest of the country due to the poor condition of the existing railway.
Two smaller new roads, to be located in the San Jose suburbs, were neces-
sary to relieve urban traffic congestion.

In a supplementary letter to the Loan/Credit Documents, Costa Rica
agreed that the U.S. Bureau of Public Roads (BPR) would provide technical
assistance for the implementation of construction/improvement works,
development of a highway maintenance organization, improvement of the cost
accounting system of the Highway Department, and preparation of feasibil-
ity studies for future- highway projects. Among Loan/Credit conditions, a
particularly important covenant (Section 5.09 of Loan Agreement, Section
4.07 of Credit Agreement) stated that the Bank/IDA project would receive
priority in the application of local currency funds and that funds would
be made available for the adequate maintenance of the entire highway sys-
tem.

The Loan/Credit became effective only on May 2, 1962, seven months
after signing, due to delay in the preparation of requisite legal opin-
ions by the Costa Rican Government. Disbursements began in 1963. Table 1
(following text) shows that major disbursements under Part A -- construc-
tion/improvement -- were made in the period 1966-1967, after the original
closing date, due to delays in implementation. At the time of the final
closing date (December 30, 1967) US$ 950,000 -- mainly the undisbursed
balance under Part A -- was cancelled from the Credit account.

Only 25 roads totalling 266 km were improved and two roads total-
ling 39 km constructed with Bank/IDA financing -- 260 km by contract at a
cost of (65.6 million and 45 km by force account at a cost of 416.3 mil-
lion. During the Loan period, an additional 48 km were improved by force
account without Bank/IDA reimbursement, and to much lower standards than
originally planned, at a cost of c4.4 million.. To date, only a few
improvement works with a total cost of about (5.0 million have been car-
ried out on the remaining 318 original km, of which 140 km had been offi-
cially dropped from the final revised project in 1965 at the request of

_/ The roads were expected to be completed between 1962 and 1964. 1963
was chosen as the middle year.



the Highway Department. Two of the three planned new roads were construc-

ted, Tres Equis-Siquirres and Radial-Zapote. The third, Circunvalacion,

was deleted from the project. Table 2 (following text) shows the actual

period of construction, means of execution, length, traffic and cost for

each project road section. In sum, with investment roughly the same as

estimated, highway construction and improvement financed by the Bank

amounted to only half that planned in the original project and the period

of implementation was twice as long.

The quality of the construction and improvement works under Part A

was satisfactory. Maintenance on roads improved or constructed under the

project has been adequate and all are now in good condition with one

exception, Villa Colon-Puriscal, where the contract work was poor and

slides have occurred. (Bidding for a q2.0 million contract for repairs

has recently begun.) All roads dropped from the program are in poor con-

dition, and still need reconstruction.

Delays

The bulk of actual construction/improvement works were completed

after the original project closing date, between 1966 and 1968. Works

scheduled for completion by the end of 1962 were delayed by an average of

about 3.8 years; delays averaged 3.8 and 2.5 years respectively for those

of the roads planned for completion in 1963 and 1964 which were actually

improved under the project. Major reasons for delay were:

(a) Lack of detailed engineering studies prior to loan signa-

ture, further complicated by the slow build-up of the BPR

consulting staff;

(b) over-extension of Highway Department financial resources.

The local currency shortage was acute during the early

years of project implementation, and in spite of uhe

"priority" covenant previously mentioned, work was simul-

taneously undertaken on the San Jose-San Ramon Highway,

and from 1965 on, on an IDB-assisted Feeder Road Project.

The total amount of local currency provided for these two

projects was equivalent to US$ 8.5 million;

(c) failure to attract foreign contractors, due to the rela-

tively small scale of project works, and insufficient

capacity of local contractors. Only one foreign contrac-

tor, Rawcon of Texas, showed interest and was awarded two

contracts for a total of 25 km of works.

Costs

The total cost of the construction/improvement works was q86.33 mil-

lion -- close to the original estimate of ,87.70 million -- but with works
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completed on only 53% of the original 670 project km. Cost overruns were con-

siderable averaging about 75% in terms of current prices for those roads -- a

total of 25 -- improved to standards comparable to those planned at the time

of appraisal. These 25 roads showed the following overrun distribution:

Investments (. millions)
% Cost Overrun Number of Roads Est. Actual

0 2 5.0 2.3
0 - 50 6 11.7 15.3

50 - 100 6 13.6 26.0
100 - 200 6 7.8 19.5
200 - 300 2 0.7 2.4
Over 300 3 0.8 3.9

25 39.6 69.4

For the two new roads the combined overrun was 90%, though combined length
increased by 35%, mainly due to extension of the new road, Siquirres-Tres
Equis, to Pavones.

Cost overruns on construction and improvement were largely due to:

(a) Underestimation of the quantity of physical works required
to bring roads up to standards planned, due to the sketchy
nature of original engineering data;

(b) delays in construction amd improvement works. (During the
years 1962-1968 unit construction costs averaged annual
increases of about 3%.)

Analysis of Costs and Benefits

At the time of appraisal it was estimated that road traffic in Costa
Rica would increase 3 to 4% annually;!/ however, the actu l growth rate was
much higher -- about 10% per year between 1961 and 1971.2 This rapid growth
of road traffic paralleled a steady economic growth of about 6% per year. As
seen from Table 2, traffic on the project roads grew far more rapidly than
expect d -- in general the increase being faster for light vehicles than
heavy.3 -- largely because many of the improved roads were in the vicinity of
the urban zone of San Jose (see map at end of audit).

1/ The estimate of traffic increase appears to have been based on past trends
in the total number of motor vehicles registered in Costa Rica. Their
annual rate of growth had declined sharply from 15-20% in the early 1950s
to 5-7% in the late 1950s. The average growth from 1950 to 1960 was 13%
per year compared with an economic growth of 7%.

2/ Vehicle-km increased from 239 million in 1961 to 597 million in 1970; pas-
senger-km from 957 to 2,146 million; ton-km from 216 to 517 million; total
number of vehicles from 26,423 to about 69,347 (Source: Ministry of Trans-
portation - Planning Department).

3/ Light vehicles include passenger cars and light trucks (panels and pickups).
heavy vehicles include buses and trucks other than panels and pickups.
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For each of the 25 project roads improved to standards comparable

to those contemplated during appraisal, "first year (1971) rates of

retuli" have been calculated using the method of the Appraisal Report and

are shown in Table 3 (following text). Actual construction costs, actual

1971 traffic (for light and heavy vehicles) and the actual improved length

of each road were. taken into account in calculating 1971 road user savings,
and the actual imoroved length was considered for 1971 maintenance savings.

1971 data were used to calculate the "first year rate of return" in order

to make use cF the most recent traffic information. By not allowing for
the time dimension this tended to yield an exaggerated rate of return, pos-

sibly slightly compensated by the fact that it was necessary to use 1963

estimates of road user costs per km on improved and unimproved roads.

Actual savings alone appear to justify the entire project investment

with a first year return (in 1971) of 27% as compared to the appraial

estimate for 1963 of 23% for the original 54 roads to be improved.- Cost

overruns (75%) on the 25 roads were compensated by the important increase

(120% higher than expected) of the direct benefits for these roads, mainly

a result of the rapid traffic increase.

Today, the Bank justifies most highway projects by use of internal

rates of return. For the 7 roads with the lowest first year rates of

return on Table 3, internal rates of return have been calculated.l The

results of this test confirm the general economic validity of improvement

investments, with the exception of San Joaquin-Santa Barbara (Priority

No. 5), as seen below:

Priority No. 5 25 53 56 34 2 32

First Year ROR (1971) 9 13 14 14 15 16 19

IRR (%) 5 11 10 13 15 10 15

No quantification of direct benefits for the new road construction

was attempted by the Appraisal Mission and there is no quantitative infor-

mation available on the indirect benefits of the major new road, Pavones-

Siquirres, though according to Highway Department officials both the road

improvements and new construction have had very little impact on agricul-

tural development.

On the positive side, the project undoubtedly contributed to the

build-up of the local contracting industry. The IDB-financed feeder road

project has benefited greatly from this development.

1/ Total 1971 savings for the 25 roads was c22.9 million as compared with

the q20.8 million estimated 1963 savings for the original 54 roads.

Total project investment was ,86.3 million opposed to the original

,87.7 million estimate.
2/ Assuming a 15-year economic life of each road and a 6% annual increase

in traffic after 1972.
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Maintenance

Most of the Loan/Credit funds under Part B of the project were to
be used to purchase maintenance equipment and spare parts for the Highway
Department. The equipment was purchased between 1963 and 1965, at about
the expected cost, and is still in use.

Road maintenance, barely existent at the time the Loan and Credit
Agreements were signed, has improved. All project roads have been satis-
factorily maintained although maintenance for the rest of the system
remains inadequate. Annual budget allocations for highway maintenance
have averaged about c6,150/km annually since 1963. Under normal Costa
Rican conditions (including heavy rains and typical vehicle overloading)
this amount of expenditure on maintenance would be satisfactory, but costs
are high due to use of old equipment with high operating and repair costs,
generally poor standards of roads not designed to support present traffic
and some diversion of funds and equipment to other uses such as force
account construction.

In 1969 US AID extended a US$ 7.0 million loan (mainly for new equip-
ment) to assist in financing a US$ 10.5 million maintenance improvement
program. With this program, the opportunity for improving maintenance pro-
cedures in Costa Rica has increased.

Consultants

BPR consultants were retained to provide technical assistance through-
out project implementation. On the whole they did a good job, though, as
already mentioned, there was some delay in staff build-up. The final cost
of the consultants' services was US$ 620,000 -- twice as much as projected --
due to the prolonged implementation period. The consultants were princi-
pally involved with the supervision of construction/improvement works on the
project roads. They also assisted in the revision of methods used to cost
force account items and in the preparation of feasibilitv studies for roads
to be included in a second stage of the Plan VialP' and for the Siquirres-
Limon Highway, for which an IBRD Loan was made in 1970. The relevant sup-
plementary letter to the 1961 Loan and Credit Agreements stated that the
consultants were also to assist in the preparation and execution of a pro-
gram of highway maintenance but they completed a report on maintenance, includ-
ing major recommendations, only in 1968. The US AID-financed maintenance pro-
gram is the response to those recommendations, although different consultants,
Capital Engineering and Salas, are implementing the project.

1/ The second stage of the Plan Vial was not undertaken due to a switch in
Government priorities to construction of new major highways. Presently,
plans are again underway for the implementation of a second phase of the
Plan Vial.
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One of the most positive contributions of the consultants, and of

the project itself, was the transfer of knowledge to the Highway Depart-

ment. Experience gained through implementation of the Bank/IDA project

has enabled the Department, in recent years, to design roads and supervise

works without assistance, although consultant's services are 
still neces-

sary for more complicated or newer types of projects, 
such as the Siquirres-

Limon Highway. The Highway Department also now has effective contracting

procedures.

Project Adjustments

The Loan/Credit condition calling for priority in the application 
of

funds was somewhat rigid considering the prolonged period of project imple-

mentation. The Bank succeeded in persuading the IDB and the Government to

delay undertaking the feeder road project until 
1965 but, as noted previ-

ously in the section on delays, another highway project 
was also undertaken

during implementation of the Bank/IDA project.

During project execution Supervision Missions of some one-two 
weeks

were carried out by one or two staff members on an average of once a year.

The timing and frequency of the missions appears to have been satisfactory

except at the time when major project adjustments became necessary, 
but

their scope and composition seem to have been too narrow. From the supervi-

sion reports it appears that efforts were largely limited to reporting on

the progress of project works. As it became evident that the full original

670 km project could not be carried out by the final closing date nor within

the limits of financing provided by the Loan and Credit, the Highway Depart-

ment, in agreement with the Bank, chose to delete some roads from its pro-

gram entirely and to relegate others to force account 
financing -- without

reimbursement. According to Highway Department staff, the criteria used to

delete project roads were priority order as established at the time of

Appraisal (listed in Table 2) and actual traffic. No roads were dropped

from the first 14 priorities, all included in the First Year Program. 
For

the Second Year Program, 1971 average daily traffic (ADT) on the group of

roads improved was about equal to that on the group of roads dropped; how-

ever, for the Third Year Program, 1971 average daily traffic 
was 25% less on

the group improved than on the group dropped, as shown below:

Roads Improved to

Standards Planned Roads not Imroved

No. of No. of

Roads 1971 ADT Roads 1971 ADT

Second Year Program 6 1,230 8 1,222

Third Year Program 9 488 15 663
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Early in 1961 the Government of Costa Rica asked the IDB to con-
sider financing five feeder roads included in the work program for the
Plan Vial but not accepted for the upcoming Bank project on grounds that
engineering and feasibility studies were not sufficiently advanced. The
Bank suggested that four of the roads be further investigated by consult-
ants under the first Bank project and that the fifth, actually comprising
several road sections in the Nicoya Peninsula, be considered by the IDB.
This suggestion launched the planning stage for the larger IDB feeder

road project begun in 1965.

While the Bank did not reject the idea of financing the feeder roads,
it appears that the mainly reconstruction program chosen for a first Bank
project was preferred partly due to the greater ease of quantifying direct
economic benefits. This summary audit does not permit to answer the ques-
tion whether the construction/improvement program adopted was the highway
project of highest priority in 1961. The priority of the project actually
executed, three or four years late, is quite another question, but alsc
unanswerable within the scope of this study, although some doubts arise
from the more rapid traffic increases that have occurred on some of the
roads which have remained unimproved, as noted above.

Lessons

Two main lessons for the Bank emerge from this summary audit:

1. Bank flexibility - As the project was in many ways a type
of "highway program loan," the Bank should have been more
flexible in its approach when major deviations from
appraisal estimates began to occur. Probably the project
should have been re-appraised after three years to verify
its continuing priority. Supervision Missions should have
played a more active role in project modification, by care-
fully considering possible major changes in the project or
supplementary financing -- as opposed to simple deletion
of project road sections.

2. Institution-Building - As assistance with development and
implementation of an improved maintenance program were
included among the consultant's responsibilities under the
Loan Agreement, the Bank should have provided more detailed
terms of reference including specific time-related targets
in the maintenance field against which implementation could
have been measured.



TABLE I

COSTA RICA: FIRST HIGHWAY PROJECT
DISBURSEMENTS SCHEDULE: EXPECTED VS. ACTUAL

(US$ million)

Construction/Improvement Equipment Consultants Contingency
Year Expected Actual Expected Actual Expected Actual (Expected)

1962 1.40 2.50 0.10 0.20

1963 2.40 0.50 0.60 1.38 0.10 0.10

1964 3.40 0.79 0.88 0.10 0.10

1965 1.47 0.56

1966 1.65 0.03

1967 2.17

Total 7.20 6.58 3.10 2.85 0.30 a0.62-2/ 0.40

a/ Disbursed in approximately equal portions over the six year period.

Source: Appraisal Reports TO-294a; PTR-26
Final Revision of List of Goods.



I MILK
T~l.E 2

T.27A H11 A0 FIRST IIGIIWAY PROMI.T

ROAD WK21 AND 2RAF.:: I1M1 A(7FUALS -0. AIIAISAL .0STMAIS

Original Na00 of 80.d .. ,I Actual [3:-i, (Km) Toot ( 6.111,ono) Traffic
Priority 9xp.0t0d Year of 'o-ltruotion .r M--ns cf orl iinal A,0,1 original Actual Lig't (o. p. d.) Iloovy . LIght Aoivy

(N2.) Execution 8 Exetrccoi,,n ution b/ Eil Joll E,lnate f/ 1911 Eat.. 1971 1/ Art. 1171 E2,t. 1971 1/ Act. 1971 ... Cost Traff c Traffic

First Yoar 1962

I Sn 0,Jse-St. D8.6nCo-Plrr, 6-5 Fx 9.9 11.1 2.00 1.6 27h, 61,29 819 1230 112 80 23 1502 Alaju.la-San 8idr- 6 -66 F 8.1 0.7 2.1.7 521 61 281 222 96 525 122 79
3 San Joao-uoadalupe.-Ran.h.o 6.1, F1, 61 ,.4 1.7 1.89 2.49 1299 4816 77 134 71 132 170 192

L lobaoa-22,oo 63-65 C,F 4.5 4-* o. 00 0.98 l057 2598 521 687 91 215 26 13,15 San J.oqin-SLta. Barbara 61-66 F 5.0 3. 7 o6 1.51,9/ 658 130 355 120 76 31. 65 2,
6 . Griogo-San Antonio 6-26 C 3.8 . 0.52 1.32 118, 4098 39 911 82 25 36 231

7 Crr1 dabat-S,, Anoon, 61-,6(, 2.3 1. 0.18 0.28 220 606 70 196 70 156 275 ?08
8 D., radoo-A ooto 6-69 CF 22. 22. 2.39 6.15 ' 335 1121 16 351 99 257 335 214

9 Sn Joe.-Paso an1 65-65 1 1." 1.2 0.56 0.16 10,3 2747 562 615 97 30 263 109
10 Curridabat -Treo 80ir 6(5 F 5.8 1., 3.7 1.01, 2551 41,21, 137 1807 26 28 173 132
11 Zpolt.-Crridab.t 61-62 F 2.1 2 0.32 0.38 2320 3 31, 41,2 960 95 119 1,3 217
12 Tre, Equi.-Slqorro - 6-65 2,F 27.2 73 4, 20 7.46 167 239 133 1781 RAdisl-Zapot. 61,( C 1.3 2. 1.23 2.73 4545 798 183 222
1, llberlo-Oourda 6 2-6. G 18.1 6.2 1.70 3.16 128 680 109 320 98 186 531 294

Second Year 1963

15 Fuenoen tourdo, (F) _/ 2.0 0.22 1421 6375 499 2003 1,9 ,0116 Sn Seb-tale.an-S. Juan de Doe Rio 3.2 o.36 35o 2737 445 772 712 17317 San Jooo-Vill. Uoloo e6-69 F 18., 0.4 2 2.18 2.57 1610 1869 1,54 h47 49 118 116 9818 Lgun-Ciedad Qoeoada IX) 2h.0 1, 313 371 147 25 118 17319 La Maclra-Ptial 17.1 1.1,8 103 206 68 1M1 200 212
20 Cartago-Vol cn-Irazo 29.1 1.13 239 35 129 167 168 129
21 Intermesricana-Las Junta. 6.-67 C 6. 2 0.51, 1.41 120 1A2 51 65 100 267 118 127
22 San Joocllo-Altoena 64-(7 C 15., ) .2 1.76 3.46 3A1 715 133 286 126 196 210 215
23 Ur. -- Ic,,rables 3.3 0.47 1085 5590 362 2283 12' 6'12, Cartago-Cer-anter 16-21 8 19.0 29. 2.40 2.63 530 75 285 1,25 100 110 i 1I925 Ipte-S 6Idro-C6a,2j1 Ic-A7 F 13.9 2.2 1.26 1.23 2,11, 1192 22 534 16 98 288 238
26 San Jooo-Aloju0l Ito 2.5 1 90 734 2283 150 690 311 15327 Ala~jola-Carri-I ,-65 C 11. Y.2 1.05 1.10 95 336 63 121 82 105 35 192
28 lao Joe-Deoaoprad.q 65-65 A 2.4 2.24 1.20 0.4 2720 6018 1349 1625 100 37 220 120
29 Sao Jons-C,,rrId.oal 65-15 F,X 2.2 2. 2.57 0.92 2740 7553 1119 235 18 36 276 1730 Ioordo,-2an Raon de Tr,- 8il, 10.9 1.29 485 1168 153 292 21,1 19131 Ciro olci on (1oo ledre-llodolan.c,2)1, S 2.5 1.25
32 Geala-San2. Cru, 2,-, C,F 38.3 8, 7.10 13.5 . 128 623 109 151 102 190 Il8 138

Third Year 196

31 8olania-nu1dal2pe 6.-65 F 1.2 1., o.13 2.6 1420 5573 173 689 100 162 392 146
III ICerloorcan42r,,o2 , 68 1. 2 1. 2 3 0.87 120 209 51 59 100 378 171 108

35 l, Argellno-iroare ,66 C 7. 2 2.93 1 .222, 126 219 84 108 99 112 17 12836 Maronjo-Iaoou, 202 21.0 1.50 313 370 117 216 118 11,37 CIdad Qoo,,da-1Oocla (x) o-2 0.78 100 191 150 192 391 12e3 _lorencla.elle de 1n r,, 1-. C 12.9 2, 2.104 1.5 87 157 71 113 97 198 180 15939 Cront S -T.rrll,, 71' ,/. 22.- 2.7 35 58, 230 308 156 111
2, la S,,la-KorO,. 9.2, 1.10 105 157 105 178 150 17011 222dd Quesod,-l lArIn, 11.0 1.20 13 218 89 151 163 1701 Terrialb.-Tro 0202 61-6,l F 19.7 2.55 3. / 237 561 74 271 109 366

3 Snt HArl.ar-1-A ju,2 2,-67 C 6.1 6.1 0.70 1.53 213 27 116 69 100 196 129 5944 San Jooe- S ooti. 2.0 2.149 761 6o82 467 1356 797 29045 TiboO-Sa. 202,2r, (0) 82 0.99 668 118 200 203 177 11,h6 (x)otparo.20Farro , (.) 5.1, 0-77 335 81 161, 151 264 92
W7 OUpltc-.., H.r;o,,,I2,- 6-,66 C 1.0 . 2.18 0.06 389 3A16 209 556 102 178 878 266
h8 Tibas-Llornt (1) 2.2 l.31 530 1253 167 24h 216 116

49 11rd2-1 0G1121,. (2) 8.1 0.88 247 356 132 142 11h 1050 r - ,0 21 298 167 160 12 9651 T
ilarn-AO,,..l 61, 1 A 15. 15. 1.86 0.50 39 176 26 50 100 27 251 197

5? n0r - OlanoF..a, (X) 15.2 2.90 29 5, 37 14 180 38
51 OlIa CoVil o-F,,OloI ,. 22 22., 1C.2 1.76 1.1,9 1,2 290 95 167 113 25, 20 17654 Atenao-San 801,.,. 12,2 2.57 101 152 42 53 150 12655 Can-721,ro, 2 22 2/ 27.0 . 2.18 5.16 61 27 25 82 100 237 609 328
56 San,. Cr-,,oy8 -- 2,' I.8 1 5.30 2.276 S/ 28 421 53 202 61 1M6 357 20267 Son Frao eo-o,.1,,I 0.1, 9.2 0.63 62 h" 1 2,8 12, 107 58

2 0_2 . _.., ] 8,0 86.33

a/ 519 of cork cooploln a, nf 800 2377
/' C - Control, F - For"I Aot 011h rAdoroernt, A - -or. , ar1thout r2AOno.

Ii lien oonotroolon2 all other 0ork nan recon,4rut12n.
0/ P-tha In 1. is ,e,n Incte _an, of xe, ton 0d r d I-I r0jet Fr roaq, where -ark 1o v. Ih.-- , ed out. (priority road, 12,td with no entry oondr "Atuar Means of Ex0atlon" were droppo

officially frm th. revised p2ror.) 'culMasI aeto-wr u
/ Aork carried out by Forel, contractor. (all ohr Iontr-]t r1 w00 102.1).
/ Includes 15, contin..,,cy all72Ance.

1Arrulc t in lud bldg" I"k hchwr otilne f-r- -1 Ih, it.,e-pp-1i-lo1 tiaew-r t.Work due. 0 ,0,I tie.ho l ng of on. br1dge, Only.
/I Etited 1971 traffic d.wl are b01 on the I'll I eltf .e. 1r1t1-12,0 In 1, U . Apr2-ilal Report 2Il1.l 6I ,n c annual 10cre000 of 3.5% for tIhe intoer perIod.

Seurce: APrailOl IepOrI '11-2,2,. (e.tlwt, Oso)
Hifinterlo 2d. Otro 1,0,lIc. y Trn.,ort- (1,/1 Ita)



TABLE 3

COSTA RICA: FIRST HIGHWAY PROJECT
ANNUAL DIRECT EC00MIC BENEFITS OF RDAD IMPR)VEMMTS: ACTUAL FOR 1971 vs. APPRAISAL ESTIMATES FOR 1963

Annual Road User Savings Annual
Original Name of Road and Light Heavy Maintenance Total Annual Sans % Return
Priority Expected Tear of (1000 Svins t. Actual i Actual 1963 A/ 1971 b/

No. Execution FEt. Actual Rt. Actual ( (000) (ON) Est. Ent. Aftual

First Year 1962

2 Alajuela-San Isidro 133 204 169 169 34 337 407 120 76 16
3 San Jose-Guadalupe-Rancho Redondo 532 1839 668 1200 49 1269 3088 243 71 124
4 Sabana-Pavas 105 312 12? 194 17 246 523 213 68 53
5 San Joaquin-Sta. Barbara 100 65 128 61 16 249 142 57 58 9
6 T Oriega-San Antonio 136 507 103 257 13 255 777 305 52 59
7 Curridabat-San Antonio k1 101 30 191 5 79 297 376 48 107
8 Desamparados-Acosta 45 1978 501 1417 92 1037 3487 336 48 57

10 Curridabat-Trea Rios 205 122 242 109 6 471 237 50 13 23
11 Zapote-Curridabat 62 111 27 73 8 97 192 198 16 50
l4 Liberia-Guardia 119 817 232 877 65 417 1759 340 27 56

Second Year 1963

17 San Jose-Villa Colon 739 554 487 690 38 1303 1282 98 63 50
21 Interamericana-Las Juntas 89 139 88 147 22 199 308 155 41 21
22 San Josecito-Atenas 301 1047 275 981 78 638 2106 330 40 61
25 Ipis-San Isidro-Cascajal 128 77 137 69 9 32 155 48 27 13
27 Alajuela-Carrizal 68 260 104 215 32 211 507 240 22 46
32 Guardia-Sta. Crus 245 1604 475 882 137 854 2623 307 13 19

Third Year 1964

33 Betania-Guadalupe 46 237 56 107 7 109 351 329 87 58
34 Interamericana-Miramar 29 66 30 42 25 84 133 158 40 15
35 La Argentina-Grecia 118 266 183 306 28 329 600 182 39 58
38 Florencia-Muelle de San Carlos 144 332 276 559 50 472 941 199 26 23
43 Sta. Barbara-Qlajuela 104 176 132 103 21 257 300 117 39 20
47 Zapote-San Fc,. de Dos Rios 12 141 15 54 4 $1 199 642 19 23
53 Villa Colon-Piriscal' 76 228 122 317 63 254 608 239 16 14
55 Canas-Tilaran 115 618 99 428 80 29k 1126 383 15 22
56 Santa Cruz-Ni:oya 228 651 240 392 74 590 1117 189 12 1 .

Note on Methodology: In this tabLe actual savings were derived directly from the 1963 estimated savings (Appraisal Report) taking into account
chang3s in traffic and distance in km.

a/ 1963estimated % return - 1963 est. total savings
1963 eat. total cost (as shoWn in Table )

b/ 1971 actual % return *171 actual total savings
actual total cost (as shown In Table 2)

Source: Appraisal Report - TO 294a, Annex Table 1. (est. 1963 data)
Ministerio de Obrwa Publicas. (actual 1971 data)
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PREFACE

The Operations Evaluation Division is testing procedures for

evaluation and audit of Bank activities. This paper summarizes the

main results of a so-called 'series audit' (the first of its type)
of Bank lending to the Instituto Costarricense de Electricidad (ICE)
for electric power and telecommunications projects, with principal

focus on the earlier loans (276-CR of 1961 and 346-CR of 1963) which
were fully disbursed some years ago. The primary purpose of such an

audit is to determine, by brief analysis and by short discussion with
those who have been involved, the extent to which the basic project
objectives and loan covenants were fulfilled, reasons for significant

deviations, and implications regarding the efficacy of Bank action.

To the extent possible, lessons are sought as to how the lending activ-
ity might have been improved. The 'series' characteristic of the audit
arises from the fact that the Bank has made a series of loans to the

borrower and that the individual loans cannot be reviewed in isolation
from one another.

Early Bank lending to ICE was chosen for series audit because

disbursements on the second loan (346-CR) were completed in 1968, the
year from which it was decided to select projects for initial attempts
at auditing. The interim period of five years is considered adequate
for the project's outcome to be fairly fully visible, although much of
the benefits should still lie in the future.

To prepare the audit relevant Bank files and documents were

briefly reviewed and the projects discussed with staff who had been
involved. A one-week mission was undertaken to complete basic tables
and to gather impressions about the projects from the management and
staff of ICE.

The considerable assistance provided by the staff of the Insti-
tuto Costarricense de Electricidad is gratefully acknowledged.

Note: Currency Equivalent
US$ 1.00 = 6.65 colones (0)
(From 1961 to 1971)
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SUMMARY

The Bank has made six loans totalling US$ 73.3 million to the Insti-

tuto Costarricense de Electricidad (ICE), which is the principal power

agency in Costa Rica and also responsible since 1964 for all internal tele-

communications (except telegraph) and some international services. Loans

276-CR of February 1961 for US$ 8.8 million for power and 346-CR of July

1963 for US$ 22.0 million (US$ 12.5 million for power and US$ 9.5 million

for telecommunications) were fully disbursed some years ago. The other

four loans, signed in 1969 and 1972, are under disbursement.

The principal direct objectives of the Bank's early loans were ef-

fective construction and operation of the projects supported and improve-

ment in ICE's financial performance, which had been weak.

Total generating capacity installed in Costa Rica has increased from

111 MW in 1961 to 244 MW at the end of 1971. 103 MW, or more than 75% of

this net increase, has been partially financed out of loans 276-CR and

346-CR. Electricity generation in Costa Rica has been growing at about

9-10% per annum, and a rapidly increasing share has been going to commerce

and industry, although household consumption continues to account for a

rather unusually high proportion of total -- for instance, more than 55%

on the principal Interconnected System. ICE, with the addition of the

Bank-assisted plants and some small supplementary thermal units, has been

able to provide a generally adequate and reliable power supply, without

significant load shedding.

The Bank's power lending has been primarily in support of major hy-

droelectric projects. These projects have suffered increasingly severe

cost and time overruns. The 30 MW Rio Macho plant, the major item in

loan 276-CR, was completed in September 1963, five months behind schedule,
at a cost of US$ 452/kw, 16% above estimates. The 64 MW Cachi plant,

supported by loan 346-CR, was completed in February 1967, fourteen months

behind schedule at a cost of US$ 395/kw, 27% above estimates. The 60 MW

Tapanti scheme, the centerpiece of the 1969 loan for power, is running

twenty-four months behind schedule and is expected to cost US$ 560/kw,

65% above estimates. These cost overruns are principally in local curren-

cy. They result mainly from soil and rock conditions being poorer than

expected; this has particularly affected the tunnelling involved, requi-

ring more time, special measures to deal with water seepage, and increased

concrete. Tunnelling is a main component of the Tapanti project. Despite

the cost overruns Rio Macho and Cachi still appear economically justified;

the incremental investment in Rio Macho compared with a thermal plant of

equivalent size was expected to yield a 13% rate of return and probably

does yield 12%, while Cachi, with its lower unit cost and higher capacity

factor, would show a higher return on a similar calculation; returns on

Tapanti may prove lower.
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Modern automatic telephone facilities were introduced in Costa Rica
for the first time under the 1963 project which the Bank supported with
technical assistance (under a UN Special Fund project for which the Bank
was Executing Agent) and part of loan 346-CR. Most of the existing sys-
tem was built under this project, which was executed well. By December
1971 Costa Rica had 27 exchanges with 40,000 connected lines, of which
30,000 in the San Jose area. Telephone subscribers have been growing at
an average annual rate of 20% since 1965, limited only by the availabil-
ity of lines, and as of December 1971 there was still a waiting list of
some 5,000. To avoid saturation of its facilities, ICE requested and
the Bank accepted, an increase from 26,000 to 33,680 in the number of
automatic exchange lines provided under loan 346-CR and this was fea-
sible within original estimates of foreign exchange costs due to bids
being lower than expected. A similar expansion was requested and agreed
under the 1969 loan for telecommunications.

ICE's financial rate of return on assets in operation has improved
sharply, from some 2-4% in the years before 1960 to well over 10% in each
of the last three years. This improvement is due partly to the rapid
growth of the profitable telecommunications services, but more to a sharp
rise in the real price of electricity, from an average US4 1.30 equivalent
in 1961 to USq 1.82 in 1970, along with a small reduction in average costs,
from US 0.95 to USc 0.78 over the same period. The Bank has strongly en-
couraged ICE and the Government to introduce and maintain remunerative
tariffs and ICE has met tariff covenants with the Bank in all years ex-
cept 1964 and 1967 when therewere slight shortfalls. Minimum rates of
return required under these covenants have been raised several times and
are now 9% and 12% for Electricity and Telecommunications respectively.

Despite the sharp improvement in returns earned, and in important
part because of the major cost overruns on the hydroelectric schemes, ICE
has been able to finance much less of its investment than expected from
internally generated funds, even on a deferred basis; project financing
plans have been upset within a matter of months of their being made; and
ICE has confronted repeated financial difficulties. It has not received
budget support since 1967 and it has been enterprising in selling locally
its own ten- and twenty-year bonds, but it has also had to raise relative-
ly large amounts on short and medium term from banks and other financial
institutions, mainly abroad. This borrowing has further added to later
financial difficulties.

There are two principal lessons which emerge for the Bank from this
audit. One concerns continuity. Assistance to ICE appears to have suf-
fered to some extent from lack of continuity at certain times, illustra-
ted for example by varying advice about engineering help needed, apparent
neglect to learn the lessons of the early cost overruns and try to apply
them to later projects, repeated shortcomings in financial plans. Despite
inevitable change in staff assigned, these problems could probably have
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been reduced had appraisal reports been more candid and complete in their
historical perspective, systematically citing and dealing with cost over-
runs, shortfalls in self-financing, problems of delay, and actual sources
and uses of funds. Second, ICE's situation might have been eased had more
attention been given to contingency planning -- both in the sense of trying
harder to ensure that engineering contingency allowances were adequate and,
especially where there was uncertainty about these, in the sense of discus-
sing more deliberately, regularly and systematically questions such as:
which parts of the investment program would be postponed in the event of
cash shortage? what debt can be renegotiated? where might additional bor-
rowings be made on longer term with sufficient advance planning?
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AUDIT OF EARLY POWER & TELECOMMUNICATIONS
LENDING TO ICE (COSTA RICA)

Introduction

The Bank has made six loans totalling US$ 73.3 million to the Insti-
tuto Costarricense de Electricidad (ICE) for development of power and
telecommunications systems. Two of these loans, 276-CR of February 1961
for US$ 8.8 million and 346-CR of July 1963 for US$ 22.0 million are com-
pletely disbursed and are the main focus of the present evaluation. The
other loans are 631-CR and 632-CR of 1969 and 800-CR and 801-CR of 1972,
the first in each case being for power and the second for telecommunica-
tions.

ICE is a Government-owned autonomous entity originally established
in 1949 to plan and carry out a coordinated program of electrification of
the country; in practice it has been mainly a bulk supplier from plants
it has built, although it has significant distribution responsibilities
in areas not otherwise served. In 1968 ICE bought from American and Foreign
Power 92.3*/.../ of.the stock of Compania Nacional de Fuerza y Luz (CNFL),
which is primarily responsible for distribution in the capital San Jose.
The two companies continue to operate as separate entities, but their fa-
cilities have long been linked in the Interconnected System serving the
Central Zone of Costa Rica which contains two-thirds of the country's
population and accounts for well over 80% of GNP. To the Interconnected
System are also connected more than a dozen small additional plants, main-
ly hydroelectric, belonging to municipal and private enterprises. Outside
the Central Zone the towns are served by isolated plants mainly run by
municipal and private companies and, in a few cases, rural electric co-
operatives. Due to financial and technical difficulties of a few of these
companies, ICE has been assuming managerial responsibilities and, in some
cases, their assets and ownership.

Total generating capacity installed in Costa Rica increased from
111 MW in 1961 to 244 MW at the end of 1971, with 57 public utilities
operating 220 MW and 120 auto-producers the remaining 24 MW. This capa-
city is installed at 201 power stations, all of which are very small ex-cept for ICE's several main plants in the 20-60 MW range. The Bank loans
to ICE have helped finance 103 MW already installed, or more than 75% of
the national net increase since 1961, and a further 110 MW are under con-
struction. The Interconnected System accounts for about 90% of total
utilities installed capacity and 93% of total gross generation. ICE pro-
duced about 70% of Interconnected System generation in 1971, CNFL 22% andthe small entities 8%.

1/ This was the total American and Foreign Power shareholding; remain-
ing shares are owned by private individuals.
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ICE's separate Telecommunications Department was set up in 1964 when
ICE purchased the entire existing (manual) telephone network of CNFL. Since
then ICE has been responsible for providing all of the country's internal
telecommunications, except the public telegraph service which will be taken
over frcm the Ministry of the Interior in 1975. Central American regional
telecommunication facilities in Costa Rica are also owned and operated by
ICE, and all other international services are planned to be fully taken
over in 1977.

While power generation has been growing about 9-10. per annum, tele-
coummunications services have been growing much faster. Most of the exist-
ing telecommunications system was built under ICE's Stage I expansion
plan, partially financed by Loan 346-CR. In December 1971 there were 27
exchanges with an installed capacity of 42,500 automatic exchange lines
and 40,000 connected lines (DELs).l/ The subscriber networks are mainly
concentrated in the San Jose area (30,000 DELs). There were over 500 long
distance circuits in service at the end of 1971.

ICE has a seven-member Board of Directors, of whom one represents
the Government and the others are appointed by the Government for eight-
year terms on a staggered basis. The Board appoints the General Manager.
Government approval is required only for tariff changes and bond issues.
ICE has in fact enjoyed capable management and a high degree of autonomy,largely free from political interference in personnel appointments and in-
vestment decisions. Internal organization of the now greatly expanded
entity is the subject of a consultant study being financed under theBank's latest loan.

The Two Projects

The Government and ICE first approached the Bank in 1957 because itappeared to be the only available source of long-term financing for elec-tric power; the 30 MW Garita hydroelectric plant was being completed, andassistance was requested for the next development envisaged, on the Rio
Macho. The Bank sent a number of missions, ICE completed the feasibility
report in July 1959 and the project was appraised by the Bank in October
1959. The Bank's dominant concerns were that the project would be effec-
tively built and operated and that ICE's weak financial situation wouldbe strengthened. These were the principal direct objectives of the loanextended in February 1961 (276-CR), mainly to cover the foreign exchange
costs of the Rio Macho hydroelectric project and related transmission;
the plant was to be built for an ultimate capacity of 90 MW, but only 30MW would be installed initially. The loan became effective in July 1961,after a delay caused by difficulties in finalizing complementary finan-cing from commercial banks.

1/ Direct exchange lines.
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Discussion about financing the next stage of power development began
in 1962 when ICE was also beginning to take up actively the :esnnnsibi.1-
ities it had been assigned in the telecommunications field. Fcz pmrez the
scheme envisaged involved a thin arch dam at Cachi, and, with little he-
sitation, ICE acceded to the Bank's suggestion that speciali.;: technical
advice be obtained. In ICE's new field of telecommunications considerable
technical assistance was obtained and a team of local engineers began to be
built up. To appraise the telecommunications project a Bank mission was
sent in January 1963, which was later extended to cover power in addition,
on the basis of the Cachi feasibility study completed the previous Septem-
ber. In July 1963 loan 346-CR was signed, to contribute to the costs of
a 56 MW hydroelectric plant at Cachi and to provide the nucleus of a mo-
dern telephone system, both local and long distance. The main objectives
underlying this loan were again effective construction and operation of
the projects supported and improvement of ICE's financial performance,
with particular attention in both respects to telecommunications.

A characteristic feature of the Bank's power lending to ICE has beenthat commitment of loans has followed commencement of construction of themain hydroelectric projects by substantial periods. Loan 276-CR was
signed and became effective 36 and 41 months, respectively, after startof construction of Rio Macho. Loan 346-CR was signed and became effective18 and 21 months, respectively, after start of construction of Cachi. Loan631-CR of 1969 was signed and became effective some 18 and 21 months, res-pectively, after start of construction of the main hydroelectric workscovered. The Bank has not been closely associated with the basic selec-tion of the projects, particularly the original Rio Macho and Cachi sche-mes. The lengthy periods between start of construction and agreement onloans result mainly from late completion of feasibility reports, but con-struction of each project appears to have been slowed down in some degreeby delays that ICE had not expected in Bank funds becoming available;this was particularly true in the case of the original Rio Macho scheme,when a six-month delay in loan commitment from 1960 to 1961 resultedfrom disagreement on tariff covenants. 1 Delays in construction for
each project, partly for these reasons and partly for others discussedbelow, have required addition of expensive small-scale thermal plants in1961, 1965 and 1972 on an emergency basis to enable ICE to keep up withexpected demand.

1/ It is not possible at this late date to unravel with precision thefull effects of the Bank's insistence on more rapid tariff increases. Itis noteworthy that the difference between Costa Rican and Bank proposalsregarding the timing of tariff increases was estimated shortly after ne-gotiations broke down to be limited to the equivalent of some 0 7 million
in tariff revenues in 1960-63, whereas the addition to the cost of Rio Ma-cho which eventually resulted from the delay was estimated a short timelater to be about e 5 million. The solution to the disagreement which wasfinally found by the Bank and the Costa Ricans was expected to generateadditional tariff revenue of about the 0 7 million. Loads fell somewhatshort of expected, so it is doubtful whether the direct net gain from theexercise was more than 1 million or so. But, on the other hand, theBank's strong emphasis on this matter may well have helped to generate
wider consciousness of the need for remunerative electricity tariffs,which may well have been important later.
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Project Costs and Construction Schedules

The various components of the projects supported by loans 276-CR

and 346-CR are now operating satisfactorily, but many of them were only
completed after substantial overruns in time and costs. The following
table summarizes the increases that occurred in the course of project
execution, and Table III at the end of the report gives more details.

Loans 276-CR and 346-CR - Project Construction Periods and Costs

a/
Construction Period (mos.) Construcnion Cost (US$ mln)-
Forecast Actual % Increase Forecast- Actual % Increase

Loan 276-CR

Rio Macho Plant 62 67 8% 11.73 13.55 16%

Colima Diesel 14 n.a. n.a. 2.29 1.77 -23%

Transmission n.a. n.a. n.a. 2.76 2.61 - 5%

Total Project 62 67 8% 17.01- 18.09- 6%

Loan 346-CR

Power

Cachi Plant 47 61 30% 17.36 25.29 46%

Transmission 36 48 33% 5.97 3.85 -35%

Total Power 47 61 30% 23.33 29.14 25%

Telecommunication- 30 42 40% 12.60 16.60 29%

a/ Including interest during construction.
b/ Including contingencies.
c/ Components do not add to totals because minor elements not shown;

for detail see Table III.
d/ Plant was also built with somewhat greater capacity than originally

envisaged, 64 MW against 56 MW, with the dam higher.
e/ Scope of this part of project substantially reduced in course of

execution.
f/ Increases in construction period and costs were primarily due to

increased scope of project.
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The main problem has been the large cost overruns on the main hydroelec-
tric works. Time delays and cost increases have been even more serious
with the hydroelectric works financed under loan 631-CR of 1969: Cachi
Stage 2 and Rio Macho-Tapanti are estimated to be 12 and 24 months
behind schedule, respectively, and likely to show a cost overrun of 76%
or more. All the'cost overruns have been very predominantly in local
currency expenditures, but only a very minor proportion seems attribu-
table to sheer price inflation, which has been relatively small in Costa
Rica. In the case of Cachi Stage I a small part of the cost increase
relates to a change in design to increase capacity from 56 MW to 64 MW.
But in all cases the main factor accounting for cost increases has been
that soil and rock conditions proved poorer than expected, and this has
particularly affected the tunnelling involved, requiring more time, spe-
cial measures to deal with water seepage, and increased concrete.

The deteriorating trend over time with regard to cost and time over-
runs is undoubtedly partly due to the fact that the successive projects
have been of increasing complexity. But it has not been possible in the
course of this brief review to form an independent judgment as to whether
the engineering problems that arose were of such a nature as to be more
or less unavoidable, once the projects were started, or whether, as the
Bank has tended to claim in recent years, they arose at least partly
because ICE was not prepared to get sufficient technical and contractual
help from abroad. In an effort to save money and develop its own staff,
ICE's policy has been to do much of the engineering in-house and to carry
out the construction work with its own crews. The Bank was concerned
about this, especially at the start of its association with ICE. At that
time it eventually decided that ICE's experience in building Garita com-
bined with retention of the engineer who had been ICE's general consult-
ant would be adequate to warrant going ahead with Rio Macho. In the case
of Cachi the Bank contributed usefully by suggesting, as mentioned, that
a technical specialist be hired and by going over his reports in detail.
In 1965 a thermal plant was envisaged as the next major system addition,
and the Bank again urged retention of an appropriate technical consulting
firm -- whose scope of work, it then suggested, should be extended to
cover system planning as a whole. ICE, initially reluctant to hire as-
sitance in system planning, eventually obtained help from SOFRELEC, whose
team eventually produced a report merely confirming the validity of ICE's
broad plans. On the other hand, the need for technical advice on the
hydroelectric tunnelling which had proved so troublesome in earlier pro-
jects and which represented a main component of Tapanti seems to have
been lost from view, seemingly due in part to rather numerous changes in
Bank personnel responsible. ICE eventually brought in specialist con-
sultants but only when the problems arose during execution. Most recently
the Bank has tended more to question ICE's reluctance to use contractors,
and ICE's policy in this regard is to be studied as part of a consultant
review of ICE organization agreed in connection with the 1972 loans.
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Since the projectsproved so difficult to build it is useful to com-

pare the contingency allowances made in the cost estimates with the over-

runs which actually occurred; for purposes of comparability, overruns

have to be defined in a slightly abnormal way, namely in relation to the

basic cost estimate (excluding contingencies) instead of relative to the

original cost estimate including contingencies. This comparison is made

in the table on the following page; all projected costs shown are those

given in original appraisal reports except for the revised estimate on

Cachi, which is important since it represents the outcome after the spe-

cialist consultant on thin arch dams had made certain changes in design
and allowances for poor geological conditions. It must be stressed that

much of the work involved in all the projects, especially Tapanti, was
underground and that it is particularly difficult to make satisfactory
forecasts of the costs of such work even when an adequate number of

borings are feasible and carried out. Moreover, the purely numerical

analysis contained in this table cannot of course do full justice to

the differing weights of probability that it seemed correct at the time,
in light of data availability, to place on the different basic estimates.

However it shows the facts. The contingency allowance which proves most

nearly adequate is the one which was increased at the specific advice of

the Bank for the Rio Macho scheme of 1961. Larger contingency allowan-

ces (in percentage terms) were made for Cachi, but they proved more inade-

quate. There is no evidence that the Bank undertook a systematic analysis

of these overruns and the causes for them or requested such an analysis

from ICE. And despite the previous experience smaller contingency allow-
ances (in percentage terms) were made for the projects approved in 1969,
and they proved more inadequate.

By contrast with the hydroelectric schemes, the cost increase on

the telecoamunications component of the 1963 loan (entirely in local cur-

rency) results principally from expansion in the scope of the project and
to only an apparently small extent from cost overruns. Foreign bids were
lower than expected and demand for telephone connections was stronger than
had been expected, so that in July 1965 the Bank gave permission to expand
the number of automatic exchange lines to be installed under the project
from 26,000 to 33,680 (17,600 in the principal San Jose exchange and
16,080 in 24 other exchanges). The San Jose exchange began operation in
May 1966, about six months later than originally scheduled, and most of
the others were completed before the end of 1967.

Power Load Growth and Quality of Supply

Well-coordinated national power planning has not existed in Costa
Rica and in its 1972 appraisal report of loan 800-CR the Bank pointed out
that "the sector's unsatisfactory organization and regulation have led to
duplication of facilities, too many small and inefficient power stations,
no coordinated planning, lack of standardization and uneconomic tariffs."
Another consultant study, financed out of the Bank loan, is to be undertaken.
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Hydroelectric Schemes: Cost Estimates, Contingencies and Overruns
(Excluding Transmission: All Costs Include Interest During Construction)

Costs (in USS millions) % Increase
Foreign Local Foreign Local

Rio Macho Hydroplant (Loan 276-CR of February 1961) Exchange Currency Total Exchange Currency Total

1. Base Cost 4.69 5.93 10.62
2. Contingency 0.53 0.58 1.11 11% 10% 10%3. Projected Cost 5.22 6.51 11.73

4. "Overrun" on Base 0.79 2.14 2.93' 17% 36% 28%
5. Actual Cost 5.48 8.07 13.55

Cachi Hydrop ant (Loan 346-CR of July 1963

1. Base Cost 7.59 7.58 15.172. Contingency 1.12 1.07 2.19 15% 14% 14%3. Projected Cost 8,71 8.65 17.36
4. "Overrun" on Base 1.28 8.84 10.12 17'. 117% 67%
5. Actual Cost 8.87 16.42 25.29

Cachi Hydroplant (Revised Estimate of September 1964)

1. Base cost 9.43 10.04 19.472. Contingency 0.76 1.03 1.79 8 10%
3. Projected Cost 10.19 11.07 21.26 9%

4. "Overrun" on Base (0.56) 6.38 5.82 (6%) 64% 30%
5. Actual Cost 8.87 16.42

Tapanti Hydroscheme (Loan 631-CR of 1969)

1. Base Cost 8.74 9.43 18.172. Contingency 1.20 0.89 2.09 14% 9 23. Projected Cost 9 1 29 12%

4. "Overrun" on Base 1.78 13.57 15.35 20% 144% 84%5. Current Estimate 10.52 23.00 33.52

Cachi Reservoir Raising (Loan 631-CR of 1969)

1. Base Cost 1.17 1.99 3.152. Contingency 0.15 0.19 0.34 13%
3. Projected Cost 1.3234 10% 11%
4. "Overrun" on Base (0.32) 3.44 3.13 (27%) 173% 99%5. Current Estimate 0.85 5.43 6.28
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Nonetheless within its main service area, the Interconnected System
-- its contribution to which alone accounts for some 65% of total national
generationl/ -- ICE has generally managed to provide an adequate and reli-
able bulk supply, despite plant construction delays and the tight demand-
supply 6ituation which has sometimes resulted. In face of the delays
small, and relatively expensive, thermal plants were added on a number of

occasions in time to meet requirements as noted before. Overload capaci-
ty has sometimes had to be used, but at no time during the last 10 or 12
years has ICE been involved in significant load shedding.

Both loans 276-CR and 346-CR were justified primarily in terms of
helping to meet the growing demand for power. Use of electricity in Cos-
ta Rica has long had an unusually high residential (household) component,
but this has fallen over time; the residential share of sales on the In-
terconnected System has come down rapidly, and faster than anticipated,
from over 70% in 1961 to well under 60% in 1971, with industrial and com-
mercial uses becoming relatively more important (see Tables II.A-l and 2).
System peak loads have actually grown a little faster than anticipated,
averaging 8.5% per annum increase 1961-71, but loads in the first year
projected were somewhat overestimated in Bank appraisal reports, so that
absolute levels of load were slightly below forecast; but the striking
fact about the load forecasts is their relatively high degree of accuracy.
On the other hand the share of load and energy demand on the Interconnec-
ted System to be met by ICE, crucial from the financial point of view as
well as others, was quite significantly overestimated for most years --
partly due to the delays in completion of the new plants and partly because
dispatching difficulties apparently sometimes prevented optimal utiliza-
tion of ICE capacity, indicative of the coordination problems previously
mentioned. Nonetheless there is no evidence that ICE's major plant addi-
tions could have been postponed if the standards of system reliability ac-
cepted by the Bank in making the loans were to be maintained.

The scope of the audit did not include full investigation for alter-
native possible power schemes nor comparison of alternative system develop-
ment plans. However there is no evidence to hand that economically supe-
rior alternatives to the Rio Macho and Cachi projects financed by loans
276-CR and 346-CR were available, despite the cost overruns suffered. A
calculation in the appraisal report for loan 276-CR suggested a return of
13% to the incremental investment required to build Rio Macho rather than
a thermal plant of equivalent size. Recalculation along the same lines
and allowing for the cost overrun indicates a return of 12%. Cachi, des-
pite its much higher percentage cost overrun, had a lower actual unit cost
(US$ 395/kw compared with US$ 452/kw for Rio Macho) and has a higher capa-
city factor, so that it would show a higher rate of return in a similar

1/ ICE accounts for about 70% of generation on the Interconnected System
which in turn accounts for about 93% of total electricity generation
in the country, as mentioned above.
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calculation. A more adequate analysis would have to consider these plants
in system context, take into account the provisions included in the origi-
nal schemes for the subsequent developments now being realized,!l and com-
pare then with alternatives.

Load growth on ICE's main networks does not appear to have been sig-
nificantly slowed by distribution bottlenecks, even though planned expen-
diture on distribution by ICE and by the other companies more heavily in-
volved has frequently had to be cut back due to shortage of funds. Both
IDB and USAID have supported distribution investment; no provisions were
made in the Bank loans.

Telecommunications System Growth

Original plans for the telecommunications project were prepared by
ICE with the assistance of ITU experts provided under UN financing and of
a French PTT team provided with UN Special Fund financing under the Central
American Telecommunications Project for which the Bank was Executing Agent.
ICE's Telecommunications Department has greatly developed its own planning
capabilities since then and is currently working with ITU experts in set-
ting up a training school; consultant assistance is now required only for
special problems.

Modern automatic telephone facilities were introduced in Costa Rica
for the first time under the Bank-supported project. The project was well
executed and could probably usefully have been somewhat larger in view of
the heavy demand for facilities. Growth in the number of telephone subs-
cribers has averaged 20% annually, limited only by the availability of lines.
Local telphone calls have increased in number at an average annual rate of
46% over the period 1965-71, long-distance calls within the country at 6%
and international calls at 49%. In 1971 there was still a waiting list
of some 5,000 for telephone connections, equivalent of nearly 15% of the
number already connected. To avoid saturation of its facilities ICE has
had to increase the number of lines envisaged in both Stage I (loan 346-
CR) and Stage II (loan 632-CR) programs and has embarked on Stage III (loan
801-CR) earlier than originally contemplated.

Financial Aspects

ICE's financial rate of return on assets in operation has improved
sharply, from some 2-4% in the years before 1960 to well over 10% in each
of the last three years../ But net internal self-financing, to which the

1/ According to the appraisal report for loan 631-CR the incremental in-
vestment in Tapanti compared with a thermal alternative was expected
to yield 12% return; this might be lower now in view of the 65% cost
overrun currently expected, implying a unit cost of about US$ 560/kw.

2/ ICE is not subject to taxes (nor to duties on imports).
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Bank attributed considerable importance, has consistently fallen substan-

tially below target, although in absolute terms it has improved somewhat

in recent years and exceeded 207 for the first time in 1970 and 1971. The

recent improvements have been helped by the rapid development of the pro-

fitable telecommunications service, although power still accounts for

nearly 65% of gross revenues.

For both Electricity and Telecommunications Departments ICE's rate

of return on assets has shown steady improvement. All Bank loans have in-

cluded tariff covenants specifying minimum rates of return to be earned,

although it was finally agreed in connection with the 1961 loan that this

return would apply only from 1964 onwards, wich an agreed program of phased

tariff increases covering the interim. These minimum rates have been in-

creased several times, reaching 9% and 12% for Electricity and Telecommu-

nications respectively under the most recent loans. ICE has met the tar-

iff covenants in all years except 1964 and 1967 when the Electricity De-

partment showed slight shortfalls from the then required 7.5%. Both during
the negotiations for the original loan in 1961 and again in 1964-65 the

Bank devoted considerable effort to urging ICE and the Government to in-

troduce electricity tariff increases in a more timely and systematic man-

ner in order to permit ICE to maintain the agreed upon rate of return.

The increasing rates of return on electricity operations have been

obtained mainly by increasing the real price of electricity, although

average unit costs have at the same time shown some reduction. Average

revenue per kwh sold has risen from USc 1.30 equivalent in 1961 to USI 1.82
in 1970, while average costs have fallen from USc 0.95 equivalent to USt
0.78 in 1970. Prices are above those forecast in loan 346-CR appraisal
report (US& 1.70 in 1970) and costs are about as forecast.

Despite ICE's relatively good performance with respect to rate of
return earned, net internal self-financing of investment has been very

low. The appraisal report for loan 276-CR projected only 9% internal
self-financing for 1960-63 but 50% for the years after 1964 when the tar-
iff covenant would apply; a supplementary letter to the Loan Agreement
stated that the 7.5% rate of return should be enough to enable at least
40% self-financing. The situation was altered when ICE entered the tele-
comunications field as well, and the corresponding supplementary letter
for loan 346-CR was made more vague referring only to "reasonable por-
tions of the costs of further expansion" that would be financed internally
with the 7.5% rate of return. The appraisal report for this loan projec-
ted net internal self-financing of about US$ 6 million equivalent or 16%
of total requirements for the period 1963-66 and nearly US$ 25 million or
32% for the period 1963-70; actual net self-financing has been only about
US$ 3 million equivalent for 1963-70 and accounts for only a few percen-
tage points of total requirements. The improvement in self-financing in
1970 and 1971 remains less than what was projected in loan 631-CR apprai-
sal report (1969).
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In spite of the higher than projected prices for electricity net
operating income fell some 15% short of projected levels for the 1963-70
period due to the shortfall in sales referred to before. But the more
important factor accounting for the low level of net self-financing is
the large amount of borrowing, much of it on relatively short term, that
ICE has had to undertake. This is well illustrated by the fact that, for
the 1963-70 period, gross internal self-financing (i.e. including debt
service) has been 40% compared with a projected 50%, while net internal
cash generation plus amortization represent 28% of total requirements
for investment and amortization compared with 41% projected, yet net in-
ternal cash generation has been only 3.5% compared with the projected
32%.!. For this period interest payments were 36% above the level pro-
jected and amortization was 140% above the projections.

The heavy additional borrowing reflects the fact that the financing
plan for each of the Bank-supported projects has been upset within a
matter of months of its being made, not usually because ICE failed to
raise tariffs to the extent agreed but for a variety of other reasons.
The most important was the substantial cost overruns on the major sche-
mes. Other factors were: underestimate of amortization obligationsz!
(in all financing plans to date), insufficient allowance for other on-
going investment, over-estimate of sales, under-allowance for the effectsof interim delays on projects costs and on the need for additional thermalgenerating capacity to meet imminent demand growth. In a number of
instances it appears that these difficulties could have been avoided --or at least better foreseen -- with better coordination within ICE and/or
within the Bank and with better familiarity of concerned Bank staff withearlier experience. Most of the shortages were in local currency. ICEwas enterprising in selling locally its own ten- and twenty-year bonds,to the extent of some US$ 16 million equivalent between 1963 and 1970.But these sales had to be supplemented with substantial short- and medium-term borrowing from banks (about US$ 19 million equivalent), most of thisbeing in foreign exchange for conversion into colones. Under the loanagreements the Bank's permission had to be sought for almost all of theseborrowings.

Procurement

Loans 276-CR and 346-CR were intended entirely for foreign exchangeexpenditures, and foreign procurement appears to have been consistentwith the Bank's guidelines for international competitive bidding. A very

l/ Adjustment of the actual figures to omit the effects of the purchaseof CNFL in 1968, which could not have been foreseen in 1963, does not alterthem significantly. The purchase price was US$ 10.5million, of whichUS$ lmillionwas down-payment (financed by ICE almost entirely by medium-term borrowing)and the US$ 9.5 million balance was payable over 17.5 years with interest at7-3/4% on the outstanding balance; this repayment schedule for the balancewas arranged so that it could be met from CNFL's own internal cash generation.2/ For the first two or three years following loan agre-ement interest pay-ments have been rather accurately forecast but amortization obligations appearto have been persistently underestimated.
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small amount of local cost financing eventually took place out of loan

346-CR for contracts won under 15% tariff preference. Later, in 1965,
to help deal with the large local cost overruns on Cachi and in connec-

tion with the introduction of electricity tariff increases, the Bank

gave special permission for up to US$ 2 million of savings from cutting
back the transmission program to be used to pay contracts in colones;

US$ 1.6 million was eventually used in this way. The more recent loans

have included provisions for small amounts of local or regional procure-

ment under preference (of up to 15%) forsuppliers from Central American

Common Market countries. ICE has expressed the view that the Bank could

usefully contribute more to regional industrial development by being

more flexible in this connection, allowing higher preference.

Conclusion

The objectives of the Bank's loans to ICE were partially attained.

Most of the plant originally envisaged was eventually built and it is

operating satisfactorily. A small modern telecommunications system, and

an effective organization to run it, have been built virtually from

scratch. Power demand has grown approximately as projected, and serious

power shortages have been successfully avoided. ICE's overall financial

performance, in terms of rate of return on assets, has improved markedly.

On the other hand, cost and time overruns on the main hydroelectric

works built have been increasingly serious. ICE has faced continuing

financial problems which it has had to deal with by substantial additional

borrowing and its ability to finance expansion out of internally generated

funds, even on a deferred basis, has continued to fall short of targets.

The poor cost estimates are the most important cause of the disappointing

financial performance.

The Bank has contributed very usefully to ICE's growth with both

financing and advice. Major accomplishments were help in achieving a more

adequate level of power tariffs, early advice about the need for special-

ist engineering assistance, and close association with ICE's development

in the telecommunications field. The Bank also missed some opportunities

for providing more effective assistance, particularly with regard to the

engineering of the later projects, project cost estimating and financial

planning under the given circumstances.

Lessons

A number of lessons for the Bank emerge from this audit:

1. Bank Continuity - It appears that the Bank could probably

have helped ICE more effectively to avoid some of the problems

that arose -- increasing cost overruns and poor financial plan-

ning -- had there been more consistency and continuity in its
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advice and analyses. Changes in Bank personnel assigned seem
to have been more frequent in this case than usual. Such
changes are often unavoidable, but their effects might have
been more effectively mitigated by better coordination and
also by closer review of history by those newly assigned.
Since what is needed for project appraisal reports has ten-
ded to control the extent and nature of the appraisal under-
taken and since these reports have also been the main means
for conveying information and modes of analysis among those
successively involved, it would probably have been desirable
had the reports been more candid and complete in their treat-
ment of the issues and problems which arose in connection with
previous projects; not one of the appraisal reports for ICE to
date quotes cost overruns on earlier projects or considers ac-
tual self-financing performance against earlier targets. In
addition, it does not appear that adequate attention has been
paid in Bank documents to the reasons for delays between the
submission of successive projects and the presentation of loans
to the Board. In view of the special difficulties in financial
planning and projection of amortization requirements, it might
also have been useful to have required inclusion in the apprai-
sal report of an actual Sources and Applications of Funds table
for the preceding five years, along with the actual Balance
Sheets and Profit and Loss Statements normally provided.

2. Contingency Planning - Lending to ICE has suffered from in-
adequate allowance in financial plans for engineering contingen-
cies on projects and seemingly so from inadequate consideration
of earlier experience in this regard. But there is also another
type of contingency planning -- which would be all the more im-
portant to the extent that preliminary engineering simply can-
not provide adequate answers and which the Bank does seem to
have suggested late in 1964 although there was no real follow-
up -- namely financial contingency planning in the sense ofadvance consideration, for instance at time of project appraisal,
of what will be done in the event of problems arising despite
use of the best possible engineering estimates of contingencies:
which parts of the investment program would be postponed in theevent of cash shortage? what debt can be renegotiated? wheremight additional borrowings be made? These questions were ofcourse considered from time to time, but apparently only on anemergency basis. Had more forethought been taken, so that moretime was available to prepare for possible borrowing, it islikely that ICE would have been able to borrow on longer term,at least in some instances. (The question whether the Bank shouldhave lent more on its long terms to help cover local currency re-quirements is outside the purview of this audit since it can onlybe considered in country context.)
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3. Sector Coordination and Planning - Sector coordination
seems to have received inadequate attention in this case until
very recently. CNFL was of course a foreign private company
until 1968 but coordination between it and ICE appears to have
been relatively good; the problem seems to lie rather with the
very numerous smaller companies. It seems to have hampered
attainment of project goals directly, for instance by its ef-
fect on ICE sales and by making load forecasting for ICE (as
opposed to the Interconnected Systam as a whole) particularly
difficult. In spite of the marked advantages, financial, tech-
nical and economic, from centralized planning of power systems,
the problems arising from the fragmentation of the non-ICE part
of the utility industry in Costa Rica, and ICE's general mandate
to deal with the matter, the Bank does noC seem to have raised
the matter either with ICE or with the Government, and the 1972
appraisal report was the first to refer to it in any depth.
Agreement was reached before the last loan was signed that con-
sultants would be hired to study the matter.

4. Other ICE Suggestions - It is worth recording that various
members of ICE's management independently brought up three to-
pics which did not figure among the Bank's concerns in connec-
tion with the loans reviewed but did emerge as important in the
recent general review of past Bank operations in the electric
power field (I3RD Report No. Z-17, dated March 10, 1972: "Oper-
ations Evaluation Report: Electric Power'). They indicated
that they would be receptive to Bank assistance in these areas
not only for power but also for telecommunications: (i) develop
an approach for analyzing the economics of system extension to
marginal and rural areas, (ii) study the relationship between
social marginal costs and tariff structures and justify depart-
ures, and (iii) evaluate Bank's actual and potential contribu-
tion to industrial growth through financing and otherwise stimu-
lating local procurement. An innovative study which the Bank is
considering undertaking in Costa Rica on the cost structure of
telecommunications services could help significantly on the first
two topics.
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COSTA RICA: Instituto Costarricense de Electricidad - TeIecommunications Department TABLE I
-PACP 2 ()r 1)

Average Annual
Increase Rate

1964 1965 1966 1967 1968 1969 1970 1971 1964-1971

Telecommunications Operations
(December 31 of each year)

1. Number of Telephones (manual & automatic) 19.8 19.9 34.4 41.3 50.1 56.3 61.7 67.6 19.2Per 1000 of Populatiin

2. Number of Telephone Srbscribers:
Automatic 000's 0 0 17.0 23.4 28.5 32.9 35.8 40.3 18.9 1/Manual & Semi-automatic 000's 11.7 11.7 1.4 1.2 1.1 1.9 2.3 2.7
Total 000's 11.7 11.7 18.4 24.6 29.6 34.8 35.1 43.0 20.07 automatic % 0 0 92.4 95.1 96.3 94.5 94.0 93.8

3. Installed Capacity I/ 000's n.a. 9.5 b/ 22.0 c/ 31.2 32.7 36.1 39.7 42.5 28.0

4. Main Subscriber Linen (DELs) d/ 000's n.. 9.4 17.5 23.2 29.0 33.8 37.1 40.0 27.0

5. Number of Telephone Exchanges n.a. n.a. n.a. 1.a. 24 24 25 27

6. Exchange Occupation Factor (4 4 3) % n.a. 98.9 79.5 74.4 88.7 93.6 93.2 94.1

7. Number of Long Distance Circuits No. n... n.a. n... 390 500 1.a. n.a. n.a.
8. Total Mileage of Long Distance Circuits

Microwave 000's km n.a. n... n.a. n.m. 14.4 15.8 15.8 16.4V.H.F. 000's km n.s. n.a. n.a. n.e. 1.4 2.3 2.6 3.3Coaxial 000's Ion n.e. n.a. n.a. n.a. 3.2 4.2 4.2 4.4
Standard Telephone Line 000's km n.a. n.a. n.a. n... 7.6 8.2 8.7 11.2Total 000's km n.a. n.a. n.&. n.a. 26.6 30.5 31.3 35.3

9. Number of Telephone Calls
Local min n.a. 75.0 76.5 199.9 354.3 476.6 592.6 715.9 46.0 k'Long distance (national) nIn n.a. 45.0 44.0 25.6 32.7 42.2 52.5 64.4 6.2International mIn n.a. 0.2 0.5 0.7 0.9 1.3 1.7 2.2 49.0Total mln n.a. 120.2 121.0 226.2 387.9 520.1 646.8 782.5 37.0

10. Number of Telegraph Offices f/ n.a. n.a. n.a. 570 584 601 618 635 2.8 1'

11. Number of elex Subscribers j/ n.a. n.a. n... 125 142 150 165 187 10.6 1
12. Number of V.H.F. Stations - - 2 ' 21

13. Number of Microwave Stations -- 5 7 9 11 12

14. International Service - Direct Access to:
Satellite (thru Panama) - - o c
Submarine cable (thru Panama) x -- n
MF radio x x n x a n

15. Categories of Subscribers
Commercial % n.a. n.a. 28.1 28.4 28.1 27.8 27.6 27.2Residential S n.e. n.e. 59.9 60.4 61.0 61.7 62.0 63.3Party lines 7 n.e. n.a. 4.9 5.5 5.4 5.0 4.8 4.2P.B.X. 7 n.a. n.a. 7.1 5.7 5.5 5.5 5.6 5.3

16. Number of Employees
Telecommunications Dept. Only h/ No. n.a. n-4. n.a. 686 708 730 762 900 7.0 1/Telecommunications Dept. plus share of

ICE Joint Services i/ No. n.a. n.a. n.a. 861 876 938 911 1098 6.3 1

a/ In telephone line unite (LU).
t/ Manual lines.
c/ First year of operation of automatic telephone installations financed by Loan 346-CR, San Jose main exchange started operationsin May.
d/ DEL - Direct Exchange Line.
e/ Ratio of direct exchange lines to equipment capacity.
I/ Currently operated by the Ministry of the Interior.
y/ Currently operated bv Rodiografica Costarricense, S. A.
h/ Number of Employees of Telecoemnications Department refers to those exclusively related to telecommunications operations (notincluding construction labor force).
1/ This figure represents an approximation only, based on the above figure. plus a certain percentage (based on proportion chattelecomomnications net operating income represents of total ICE net operating income) of those employees in the accountingfinancial and management divisions which are shared by both the electricity and telecommunications departments.1/ 1966-1971
k/ 1965-1971
1/ 1967-1971



COSTA RICA - INSTITUTO COSTARRICENSE DoE EltECTRICIAt; ELECTRICITY AND TELECO9IIIICATIONS DEPARIMENTS

FINANCIA. & MANA1dt:J1nT INDICATORS (PACE 3 OF 3)

Unit 19.6 1957 1958 1959 1960 1961 LC ? 1963 1964 1%5 1966 1967 1968 1969 1970 1971 ARerare Annalincroaco late (J)

lectrty1956-61 1961-66 1966-71 1961-71

1. Operating Re-ennes d/ tolonta m1 4.6 7.0 9.7 160 17.6 20.7 27.3 29.4 33.8 41.6 42.5 47.6 56.7 64,2 73.3 84.8 35.0 15.5 14.8 19.12. Operating Costa c/ 4olone .m 4,7 1.1 9.2 12.3 13.3 15.0 0.3 18.5 211.3 22.3 20.1 2H.2 .27.N 30.8 51.6 39.4 26.0 6.1 14 4 10 1
3. Avoco

1  Sale Ievenoe/wh Sold colon.. t 10.5 9.9 8.5 8.1 8.3 8.7 10.1 9.9 9.0 12.2 11.6 11.6 11.9 11.9 12,1 11.84. Aerage Coat/Kh Sold colon.. C 10.6 11.4 8.1 6.2 6.3 6.3 6.8 6.2 5.4 6.5 5.5 6.8 5.9 5.7 5.2 5.55. EMhonge Roat: I - 6 65 colorn.
6. Ave.go SalRe Nmvenuo/Kh Sold USc 1.6 1.5 1.3 1.2 1.2 1.3 1.5 1.5 1.4 1 .8 1.7 1.7 1.8 1.8 1.8 1.87. Aoeraga Cat/Kwh b11d usc 1.6 1.7 1.2 0.9 0.9 0.9 1.0 0.9 0.8 1. 0 1.8 1.0 0.9 0.9 0.8 8.88. Iet OperatIng inema I (I -2) olona mn ( .11 (1.1) .5 3.1 4.3 5.7 9.0 10.9 15.5 19.3 22.4 19.4 28.9 33.4 42.1 45.4 52.0 IS 2 25.0
9. Oroot Flood loteottent col..o. m . n... 9.0. ta. n.a. .... ,. 51.3 56.5 92.0 33.4 23.0 24.4 32.1 63.7 100.3

ID. Not FIned Aneta In OperatIon g/ colon. ,1 315.9 31.2 111.2 115.6 114.4 112.5 - 131.6 229.7 223.9 234.5 235.3 384.2 383.8 383.2 382.5 381.3 26.0 15.7 10.3 23.
II. Aoercge Net Flnd Anaeta to Optrotion tolonet alo 27.3 33.6 71.2 113.5 115.1 115.5 122.1 100.7 226.8 229.2 233.9 108.8 384.0 381.4 381.3 382.0 33.0 15.6 10.3 13.012. Nato of Octoro (8 n II) - - .7 3.3 3.7 1.0 7.4 6.0 6.0 8.4 9.6 6.3 7.5 8.8 11.0 11,913. Selflnaooing Nate 8/ Cc. n.a. 0.0. O.a. na. 0.0. n.. 16.9 2.3 3.9 0 18.9 19.3 18.6 15.914. Energy Sel.. per Eployee h .a. o r.n.. 398 443 503 511 521 7.3

Tele o n I atIon

1. Oprat ng R-eenoe- nolonat 010 4.9 9.0 16.0 24.2 30.9 38.4 47.0 39.02. OperatIng Cost. c clonoa a" 4.6 7.6 9.2 3.9 16.4 19.9 27.8 29.53. Net Operating IncOe (I - 2) nolonet m 1.3 1.4 6.8 10.3 14.5 18.5 19.2 67.04. Geo.. FIned In-ootanot )olon: amIn 7.7 4.0 4.6 33.1 25.5 25.3 10.6 11.2 31.05. tt Ft1d Anacta In Operation I/ colones aIn 5.9 5.8 6.0 35.1 78.2 91.4 112.3 112.8 122.4 28.06. Aoerage Net Fixed Assets in Operation colorna am 3.0 5.9 5.9 20.5 56.6 84.8 96.9 107.6 117.6 4 .07. Rat, of ..t.n (3 e 6) 5.1 6.0 12.0 12.1 15. 17.2 16.3
8. ,l.-financIng Alte 0 0 . 0 0 7.0 14.3 28.3
9. Main S1,,bcrber 1.ines per Employct 00. m. n. .0. .a 26.9 33.1 36.0 40.6 36.4 7 9

Consolidated Account.

I. Operatng ./namn ./ ./ olona. "n 4.6 7.0 9.7 16.0 17.6 20.7 27.3 29.4 33.8 46.5 51,5 63.6 80.9 95.1 111.7 131.8 35.0 20.0 21.0 20.12. Total IncOe 6/ cbl onto m 5.3 6.0 10.0 14.8 17.6 20.7 77.3 30.6 34.7 47.6 53.9 65.2 83.6 104.3 127.6 139.6 32.0 21.0 21.0 21.03. OperatIng Cota of/ tolono. Imn 4.7 8.1 9.2 12.3 13.3 15 18.3 18.5 20.3 27.0 27.9 37.4 41.7 47.2 51.5 67.2 26.0 13.2 19.2 16.24. et OperatoIg Incose (1 - 3)(before interest) colone. o,1 ( .1) (11) .5 3.7 4.3 5.) 9.0 10.9 13.5 19. 23.6 26.2 30.2 47.9 60.2 64.6 33.0 22 0 27.55. Oet Inoeme (2 - 3)(blfooe Intarpat) olona mm .6 (2.1) .8 2.5 4.3 5.7 9.0 12.1 14.4 21.6 26.0 27.8 41.9 57.1 71.1 72.4 35.0 23.0 29.06. Cro.. Fliod lnvtttmoot colooe aln 9.a. 9.0. mo. na. n.e. no. no. 59.0 60.5 116.6 66.5 47.5 49.8 42.7 74.9 131.37. Not Flood Aced. In Operto tolones n.1 35.9 31.2 111.2 115.8 114.4 112.5 131.0 235.6 229.7 240.5 268.3 462.4 475.2 482.5 495.3 503.7 26.0 19.0 13.4 16.28. Averoga Not Fixed Asset In OperatIon colones .lo 27.3 33.6 71.2 113.5 115.1 113.5 122.1 183.6 232.7 235.1 254.4 365.4 460.8 473.9 488.9 699. 33.0 17.5 14.4 16 09. Rate of Net"; (4 n 8) - - .7 3.3 3.7 5.0 7.4 S.9 5.0 6.3 9.3 7.0 0.4 10.0 12.3 12.910. FinancIal Nato of 1atn (5 1) 2.2 1.1 2.2 9.7 5.0 7.4 6.8 6.2 8.8 10.2 7.8 8.9 11.9 14.5 14.5
11. Slf-fIlnanclog Rate // 9.0. na. ma, n. na. .0. n.a. 16.9 1.2 1.7 0 6.5 0 15.7 24.2 19812. Operating Ratio (3 t I) - 102.2 115.7 94.0 76.9 25.6 72.5 07.0 62.9 60.1 98.1 54.2 50.8 51.5 49.6 46.1 51.0I . ebt Serolca Cooerage 1/ lim. 0.3 0 0.3 0.8 2.2 1.6 2.0 1.7 1.3 1.3 1.4 1.3 1.7 2.0 2.6 2.2
14. Debt/EonIty Ratio 7 42/58 40160 39/61 19/81 20/80 27/73 36/64 43/57 55/45 57/43 57/43 60/40 58/42 57/43 56/44

!I Otnet Uroltrctty oper.t.ona only (there ate no indirect taxes on the .al. of electricity).
b/ Total r-nue rm all %ourres (for years 1957 & 1959 operating renooe Is lower than sales reneooe doe to ctonting dII-tlelat, which were made to correct accounting erop doring thoo* years of operation).of Inclodlng deprecailatn, but oxcludlng Intareat (IlE p.y no direct taxes).
d/ Not internal cah gooteatlon a. 1 total aoorcfa of fnode.

/ e-e.oueo to tloootoeonirotiooa operaolon oly (there are no indirect taxes on tolecr-anications operstion).
0/ TIa., inoteroat payabl e conrv d by net operating Incoee (beforo 'tret).
j/ For the yeao 1963-1967 tht broakdoaw of the Ott fired aseta In oper a!otin on the Tel-cmmunlcatI ont and ElctricIty Departeenta I. aom.ehat fmpreci.e In that a .all portion (5 of total for 1963 and1967 and approxilately 10% of total for 1964. 1965, 1966) of the total a.eet was not clearly *eparated I W a nccotto.



COSTA RICA - INSTITUT0 COSTARUICENI. DE ILECTRICIAD: ELECTRICITY DEPARTHENT TABLE 10.l

LOAN 27t-CR LFb., 1961)

Average Aal Iacrmsae go" (
1961 1962 IM 194 1965 1966 1967 1968 1961-1968

1.AD FORECASTS (80}

1. 10.0.11.d Cap.Ly . oumo9100. o.90oIty) of
.I -mrcne.,e 4 y.Com 94.1 102.1 132.1 132.1 162.1 L62.1 162. 1.1 1.

2. An ask 90.4 Demaod of rn00r0onne0ed System 98.7 109.1 116.2 122.7 129.5 136.4 143.7 151.3 6.3

L Gr.. Sooooo. Capacity (1-2) of hi hl
Incoor.mcod System (4 .6) (17.0)' 15,9 9.4 32.6 23.7 18.4 40.6

ACTUAL LOAD (WU

4. 10.0.11.d Copocily (nomoplace capacity) of
Onodryonnoo.0 5y000 87.3 95.0 126.5 126.5 134.5 164.9 189.5 193.8 12.1

5. Aloo . P::k Demand of Interconnected System 94.1 103.0 113.6 118.4 132.8 135.9 145.5 148.4 6.8

6. Gro00 - M rve Capacity (g_5) of
Ino ....n..ad Sy.t... (6.9) (0.03 12.9 9.1 1.1 29.0 44.0 63.4

7. EffctIv Peak Capacity of OnttroonOOOtod ly.o..' 9.7 100.3 110.0 123.5 132.1 149.1 193.5 106.0 9.4

8. ffoctlv. Pook Domood of Inorconto"o.ed Syotemk/ 93.2 97.2 105.7 113.6 123.2 135.9 145.5 14..7 6.5
9. Effecive ljok Sp.7o C.p.city of :nterconnected

sy5roos 3.5 3.1 4.3 9.9 9.9 13.2 38.0 41.3

IAD FORECAs-r ACCuRACY/

. InYloid 1.00000y of InI 0suonn ed Sy t-O 108 107 104 104 121 98 85 99
11. Annua 7,06 Deoand of I tearconoeoO.d Syo00. 105 106 102 104 99 101 99 102

12. Cross Re0erv rapci17 of I.ronoo zsed Sys-m 68 88 123 116 1919 89 42 89

SALES FORECAST (Gh)

13. Gr.0 G.oermi.o of 1n -coena.0.d Sy-a.Wr 407.2 449.0 478.4 505.3 533.1 561.6 591.9 623.6 6.3

14. Total Sal.:
ICE 1 1-0.11 53.9 59.3 65.1 71.4 79.2 85.3 93.3 101.4 9.4

0401.0.1. 195.9 231.2 271.4 28.2 318.3 352.9 387.3 419.7 11.5
Total 249.7 290.5 336.3 359.6 396.7 439.3 40.8 321.1 11.1

Inter-oonocred System - Residential 233.9 273.5 293.6 311.5 330.3 349.0 269.2 390.6 6.3

Co-roIl 6 In.d..,rl. 68.0 02.5 86.2 90.0 9.0 99.0 102.2 106.5 6.6

other 17.3 18.0 19.7 19.4 20.1 26.8 21.6 02.4 3.9
T-001 339.2 374.0 598.3 420.9 444.1 467.8 463.0 019.3 6.3

ACTUAL SALES (Gh)

15. 0.oosGeneration of Inonnocoed Syto. 402 429 464 538 575 615 668 727 8.8
16. Toalo Sol..:

1CE - Retail 55 58 69 93 70 06 94 112 10.7
Whleastl. 104 211 228 281 271 280 3198 363 10.2

To. 239 269 297, 374 341 366 A12 475 10.3
U1orconne0d Sy . cz- Residential 253 272 o... o.0. 310 333 356 304 6.1

Co trial 6 Industrial 86 93 no. no. 177 187 208 242 15.9
Other 17 14 o... 0.o. 10 11 12 14 (2.01

Tolol 356 381 416 461 497 531 379 640 8.8

0/
SALES FORECAST ACCURACY/

17. Go.. -0n.0.010, of In, ... nnb-tad System 101 105 99 94 95 91 89 86
00. T0a. 0.1..: 11E 100 108 113 96 116 120 117 110

Interconnected System 95 9 9 91 59 as 85 01

RETURN FORECAST (Colones *In)

19. 0prating oo 21.6 27.4 35.2 39.2 43.2 47.7 52.3 56.7 14,8

20. Le.: Operating Cost 15.9 17.7 21.9 23.2 25.2 20.6 30.0 31.8 10.4
21. 000 op00.-108 1n0 5.7 9.7 13.3 16.0 18.0 19.1 22.3 24.9 23.2

22. 10.0 of N,0,0n 0n A000g0 Nor

7(x.8 A.o0. 10 0pra; o (1o07 5.0 9.8 6.4 7.8 6.5 7.1 0.5 7.3

ACTUAL RETURN (Colos m1n)
e/

23. 0,0raig veu 20.7 27.3 29.4 33.8 41.6 42.5 47.6 56.7 15.5

24. 100a: 15.0 18.3 1.3 20.3 22.3 20.1 28.2 27.8 9.2

23. 5 .0 0per000ng 00,0.. 5.7 9.0 10.9 13.5 19.3 22.4 19.4 20.9 26.0

26. Oote of 0.0urn A0 A00008. 900
Fl.d A0t. In p tion (1 5.0 7.4 6.0 6.0 8.4 9.6 6.3 7.5

d/
RETURN FOXECAST ACCURACY

27. 0pe0.000g R.venuo. 104 100 120 116 104 112 110 100
28. Qper.01ng Co.0. 106 97 118 114 113 142 106 114
29. 9e op7.0.Ing Incoms 100 108 122 119 95 83 115 96

/ forecasts wre prsented In Loan 276-CR AppralOi. I 0000 for ICE only sa I t -c I-- o m-eo ed Iytess.

me.10 010 .00 4.0.jr. 1 0 . 0.61..:.c~ 
l:,

/ Atua grseresrve asinicaed n abl 1 re aret ue o he at Ia overclose .... Ity '. Inor Wood while for r .no of Loprsnwth Apptaisal Report ford-st only namoplace
Waaiyt nld*d in the figureB in t.i table.

,/ Effective peak: ch 00ticI time the year when margin between demand and available capacity W S least or lead abho0dd0 greatest (exclud0n0 short-term ou600 . ).

D/ 2fined by 0he _.010: For...t0/At0.
.1 0.v0nu0, from 01 10tri7ity 0peraool. only (th.0 ar no indirect taxes . the sks of electricity).

(/ IncludIn d1prc ti. on. bt x.lo g I i0t0rest 17CE pays no din0t tax).
5' Not operating incoe to 1 of tvorgot 006 100 .. 0 in operation.

t/ Th Appraisal Re.port pr0d.0 . e0 06.0 0h forecast orose deficit. for those 2 years -001d be overcome , met by operating .ll available plant on 0v0L0Oad.



COSTA RICA; INSTITJTO COSTARRICENSE DE ELECTRICIIA - TRICIT DEPAR'DhWIT TABLE II A. 2
LOAN 346-CR (JULY. 19635

Average Annual Increase Rate (L)

1964 1965 1966 1967 1968 1969 1970 1964-1970

Load Forecasts (MW) a/

1. Installed Capacity (nameplate capacity) of
Interconnected System 131.7 157.1 190.2 190.2 190.2 205.2 235.2 10.2

2. Annual Peak Demand of Interconnected System 133.2 148.3 159.5 171.0 181.2 191.0 202.1 7.2
3. Gros Reserve Capacity (1-:): of Interconnected

System (1.5) h/ 8.8 30.7 19.2 9.0 14.2 33.1

Actual Load (Mw)

4. Installed Capacity (nameplate capacity) of
Interconnected System 126.5 134.5 164.9 189.5 193.8 193.8 195.9 7.6

5. Annual Peak Demand of Interconnected System 118.4 132.8 135.9 145.5 148.4 168.4 195.0 8.7
6. Gross Reserve Capacity (4-5) of interconnected

System b/ 8.1 1.7 29.0 44.0 45.4 25.4 0,9
7. Effective Peak Capacity of Interconnected

System c/ 123.5 132.1 149.1 183.5 186.0 186.0 224.0 10.4
. rffective Peak lemand uf Interconnected Systes S/ 113.6 123.2 135.9 145.5 144.7 168.4 195.0 9.4

9. Effective Peak Spare Capacity of Interconnected
System c/ 9.9 8.9 13.2 38.0 41.3 17.6 29.0

Load Forecast Accuracy d/

10. Installed Capacity (nameplate capacity) of
Interconnected System 104 116 115 100 98 106 120

11. Annual Peak Demand of Intesconnected System 113 111 118 117 122 114 104
12. Gross Reserve Capacity of Interconnected System - 518 106 44 20 56 3678

Sales Forecast (Gwh)

.7, Gross Generation of Interccnnected System a/ 587.5 652.4 702.1 752.3 797.2 840.7 889.0 7.2

14. Total Sales:
ICE - Retail 83.4 91.6 100.4 108.7 117.2 125.7 134.6 8.3

Wholesale 306.0 356.5 407.2 436.6 467.6 497.4 527.8 9.5
Total 389.4 448.1 507.6 545.3 584.8 623.1 662.4 9.3

Interconnected System - Residential 316.7 338.9 362.7 388.2 411.5 436.2 462.4 6.5
Cosmercial & Inustrial 160.2 192.9 209.8 228.3 244.5 258.3 272.4 9.3
Other 15.0 15.4 15.6 15.9 16.2 16.4 16.6 1.7
Total 491.9 547.2 588.1 632.4 672.2 710.9 751.4 7.3

Actual Sales (Gwh)

15. Gross Generation of Interconnected System 538 575 615 668 727 787 908 9.1
16. Total Sales:

ICE - Retail 93 70 86 94 112 124 143 7.4
Wholesale 281 271 280 318 363 416 464 8.7
Total 374 341 366 412 475 540 607 8.4

Interconnected Cvstem - Pesidential n.a. 310 333 358 384 406 443 7.4 /
Commercial & Industrial n.a. 177 187 208 242 267 313 12.0 11
Other n.a. 10 11 12 14 15 18 12.5 j/
Total 461 497 531 578 640 688 774 9.0

Sales Forecast Accuracy d/

17. Gross Generation of Interconnected System 109 113 114 113 110 108 98
18. Total Sales: ICE 104 131 140 132 123 115 109

Interconnected System 107 110 111 109 105 103 97

Return Forecast (Colones mIn)

19. Operating Revenues e/ 42.6 49.3 54.2 60.0 65.6 71.0 75.3 10.0
,0. Less: Operating Costs f/ 27.5 30.9 29.4 30.7 32.4 34.1 34.6 3.9
21. Net Operating Income 15.1 18.4 24.8 29.3 33.2 36.9 40.7 18.0
22. Rate of Retur on Average Net

Fixed Assets ;n Operation (7) &/ 6.8 6.5 7.2 7.8 8.8 8.8 8.8

Actual Return (Colones nIn)

23 Operating Revenues e/ 33.8 41.6 42.5 47.6 56.7 64.2 73.3 13.S
24. Less: Operating Costs f/ 20.3 22.3 20.1 28.2 27.8 30.8 31.6 7.7
25. Net Operating Income 13.5 19.3 22.4 19.4 28.9 33.4 42.1 20.0
26. Rate of Return on Average Nct

Fixed Assets in Operation (7) 1/ 6.0 8.4 9.6 6.3 7.5 8.8 11.0

Return Forecast Accuracy d/

27. Operating Revenues 126 119 128 126 114 111 103
28. Operating Costs 135 139 146 109 117 110 109
29, Net Operating Income 112 95 111 151 115 110 97

No forecasts were presented in Loan 346-CR Appraisal Report for ICE only, as distinct from Interconnected System.
/ Actual gross Seserves as indicated in Table I are larger due to the fact that overload capacity is included while for reasons of comparison with

Appraisal Report Forecasts only nameplate capacity is included in the figures in this table.
Effective peak The critical time in the veer when margin between demand and available capacity was least or load she.'ding greatesE :exciuding
snOrt-terv oitagcs).

d Defined by the ratio Forecast/Actual.
e Revenues from electricity operations only (there are no indirect taxes on the sale of electricitv).
f IncludInw denrecatlo, hut excl.:ding interest (ICE pays no direct tax).

Net operating income as I of average net fixed assets in operation.
ibe Appraisal Report predicted that the forecast gross deficit for this near would he overcome or met by operating all available capacity on overload.
1965-1968.



COSTA RICA INSTITUTO COSTARRICENSE DRE ELECTRICIDAD: TELECOMMUNICATIONS DEPARTMENT
LOAN 346-CR (July, TABLE II-A.3

964 19696696796Average Annual Increase Rate (Li1964 1965 1966 1967 1968 1969 1970 1965-1970
FINANCIAL RETURN FORECAST (Colones min)

a/
1. Operating Revenue 139 12.71882. Less: Operating Costs- 2.8 6.8 9.3 14.7 15.5 18.7 22.4 18.5
3. etprtngnce 92689.3 10.4 10.6 12.1 14.2 15.9

3.Net Operating Income 0.9 2.8 3.4 4.3 4.9 6.6 8.2 2.4. Rate of Return on Net Fixed 24.0
Assets in Operation (%)S/ 32.3 7.8 4.7 5.3 6.3 7.9 8.6
ACTUAL FINANCIAL RETURN (Colones m1n)

5. Operating Revenue- b/ 4.9 90 16.0 24.2 30.9 38.4 50.06. Less: Operating Costsb 4.6 7.6 9.2 13.9 16.4 19.9 30 /
7. Net Operating Income 0.3 1.4 6.8 10.3 14.5 18. 67.0-
8. Rate of Return on Net Fixed 67.0

Assets in Operation (%) c 5.1 6.8 12.0 12.1 15.0 17.2
RETURN FORECAST ACCURACYd/

9. Operating Revenue 196 141 92 64 61 58
10. Operating Costs 148 122 113 76 74 71
11. Net Operating Income 933 243 63 48 46

a/ Revenues from telecommunications operation only (there are no indirect taxes on telephone calls).b/ Including depreciation, but excluding interest (ICE pays no direct tax).
c/ Net operating income as % of average net fixed assets in operation.
d/ Defined by the ratio: Forecast/Actual.
e/ 1966-1970.



COSTA RICA - INSTITUTO COSTARRICENSE DE ELECTRICIDAD: ELECTRICITY AND TELECGIMUNICATIONS OPERATIONS CCMBINED TABLE II-A.4LOAN 346-CR (July, 1963)

Average Annual Increase Rate (E)1964 1965 1966 1967 1968 1969 1910 (1964-1970)

FINANCIAL RETURN FORECAST (Colones min)

1. Operating Revenue- b/ 46.2 38.8 66.8 74.8 81.2 89.7 97.7 13.52. Less: Operating Costs- 30.2 37.8 38.7 41.1 43.1 46.2 48.8 8.33. Net Operating Income 16.0 21.0 28.1 33.7 38.1 43.5 48.9 20.04. Rate of Return on Net Fixed
Assets in Operatlo (%) 7.2 6.7 6.7 7.3 8.4 8.6 8.85. Debt Service Coverage- 1.5 1.6 1.9 2.2 2.3 2.4 2.6

6. Debt/Equity Ratio 51/49 53/47 52/48 50/50 52/48 51/49 48/52

ACTUAL FINANCIAL RETURN (Colones min)

7. Operating Revenues b/ 33.8 46.5 51.5 63.6 80.9 95.1 111.7 22.08. Less: Operating Costs" 20.3 27.0 27.9 37.4 41.7 47.2 51.5 16.89. Net Operating Income 13.5 19.5 23.6 26.2 39.2 47.9 60.2 29.010. Rate of Return on Nat Fixed
Assets in Qperatioa(M)/ 5.8 8.3 9.3 7.2 8.4 10.0 12.311. Debt Service Coverage- 1.3 1.5 1.4 1.3 1.7 2.0 2.412. Debt/Equity Ratio 43/57 55/45 57/43 57/43 60/40 58/42 57/43

RETURN FORECAST ACCUNACYr

13. Operating Revenue 137 126 130 118 101 94 87
14. Operating Costs 149 140 139 110 103 98 9515. Net Operating Income 119 108 120 129 97 91 81

a/ Revenues from electric power and telecommunications operations only (there are no indirect taxes on power sales or telephone calls).
b/ Including depreciation, but excluding interest (ICE pays no direct tax).
C/ Net operating income as % of average net fixed assets in operation.
d/ Times interest payable is covered by net operating income (before interest).
e/ Defined by the ratio: Forecast/Actual.



INSTfITUT COSTARRICENSE DE ELECTRICIDAD - ICE

SOURCES AND APPLICATIONS OF FUNDS - 196j-1971
ELECTRICilY AND TELECOMMUNICATIONS OPERATIONS COMBINED TABLE 11-H

(in million t)

LOAN 276-CR (161 LOAN 3h6-CR (1963)

Perio 69 0-19 3 a Period 1963-1966 Period 1963-1970

Forecast Actual Forecast Actual Forecast Actual

%o % 0?%of otof l Tt of

SOURCES OF FUNoDS Total Total Total Total otal Total Total Total Total Total Total Total

1. Net Internal Cash Generation 10.7 8.8 12.8 n.a. 42.2 16.0 1.6 - 0.1 160.8 31.6 20.0 3.5

2. Borrowings

Domestic:
ICE Bonds 

57.3 17.4 109.2 19.0

B.N.C.R. 1.2 16.5 5.0 1.2 16.5 2.9

Other 12.0 9.9 15.9 43.7 13.2 18.9 22.2 3.9

Sub-total 10 T; n.a. n.a. 17.1 - .-1 -5

Foreign:
IBRD 276-CR 49. W.9 48.4 n.a. 13.4 59.7 136 39.7 13.4 ) 13.6

TURD 346-CRt 114L..2 5117.1 3145.7 ).31.2 i146.4 32.7

IBRD 631 & 632-CR 
27.9

Future Fireign Exchange Loan 
112.6 22.1

uDB 17.7 6.7 8.8 2.7 17.7 3.5 11.7 3.1

CABET 
- 7.3 2.2 8.1 1.4

Suppliers Credit 
6.1 1.1

Private Banks 10.0 3.0 82.4 11,

Other 15.6 15.14 ____

Sub-total 397 3 n.a. n.a. L7= &-Z 1I5 U7~ _2_9 356 0. 1

3. Other (consumer deposits, CNFL
amortization payments, gov't
contributions, reductions in
working iapital) 30.0 25.0 n.a. n.a. 29.3 11.1 55.4 16.7 39.0 7.7 103.9 18.0

4. Total Sources of Funds 120.7 100.0 n.a. n.a. 263.9 100.0 331.3 100.0 509.3 100.0 -. a 1.0.

APPLICATION OF FUNDS

5. Construction Expenditures (excluding
interest during construction)

Power 111.3 144.3 180.5 233.2 352.6 375.5

Telecommunications 80.8 69.4 149.8 12.0

Total 111.3 1U7.3 261.3 T0 502.4 517.5

6. Others 10.0 7.8 15.9Y

7. Total Application of Funds 121.3 144.3 261.3 310.4 502. _33._

8. )Net Cash Surplus (Deficit) (0.6) n.a. 2.6 20.9 6.9 40.6

9. Debt Service 41.2 33.9 72.4 98.7 187.3 329.6

a/ Precise actual figures for years 1960 & 1961 were not available, hence estimations could be made only for net internal cash generation, debt service and construction expenditures

over the whole 1960-63 period.

b/ This figure includes approximately 06.7 million of down payment. that ICE paid in 1968 for the purchase of CNFL assets fron RBASCO (former owners of CNFW). The balance of the

070 millionri purchase was paid by ICE in the form of 7-3/4% negotiable notes redeemable ver a period of 17k years. CNfL is required to provide ICE funds on an annual basis to

pay for meeting debt service payments to EBASCO.



COSTA RICA - INSTITUTO COSTARRICENSE DE ELECTRICIDAD TABLE III
PROJECTS IMPLEMENTATION

a/
Start Commissioning Construction CONSTRUCTION COST

Construction Date Period Project Scope (US$ millions)
(months) L.C. F.X. Total

LOAN 276-CR (US$8.8 million)

Rio Macho Plant Forecast Feb., 1958 April, 1963 62 2 x 15 MW Hydro 6.51 5.22 11.73

Actual Feb., 1958 Sept., 1963 67 2 x 15 MW Hydro 8.07 5.48 13.55

Colima Diesel Plant Forecast Feb., 1961 April, 1962 14 2 x -I MW Diesel 0.66 1.63 2.29

Actual Feb., 1961 n.a. n.a. 2 x I MW Diesel 0.31 1.46 1.77

Limon Diesel Plant Forecast n.a. n.a. n.a. 2 x 0.5 MW Diesel 0.07 0.16 0.23

Actual n.a. n.a. n.a. 2 x 0.5 MW Diesel 0.02 0.14 0.16

Transmission System Forecast n.a. n.a. n.a. 80 km 138 kv 0.97 1.79 2.76

Actual n.a. n.a. n.a. n.a. n.a. 0.89 1.72 2.61

LOAN 346-CR (US$22.0 million)

Part A: Power (US$12.5 million)
Cachi Hydro Plant Forecast Jan., 1962 Dec., 1965 I7 2 x 28 MW Hydro 8.65 8.71 17.36

Actual Jan., 1962 Feb., 1967 61 2 x 32 MW Hydro 16.42 8.87 25.29

Associated Transmission (185 km 33 kv

and System Extensions Forecast 1963 1966 36 1190 km 138 kv 1.87 4.10 5.97
Actual 1963 1967 48 n.a. n.a. 1.4 2.41 3.85

Part B: Telecommunications
(US$9.5 million)

Total Expenditures Forecast Jan. 1964 mid-1966 30 26,000 DELe 3.10 9.50 12.60

Actual mid-1964 Dec., 1967 42 33,680 DELs 7.10 9.50 16.60

LOANS DISBURSEMENT PATTERN

1961 1962 1963 1964 1965 1966 1967 1968

LOAN 276-CR Forecast: Amount (U:$ min) h.69 3.89 .22
% of total 53 h 3
Cumulative % 53 97 100

Actual: Amr-unt (US$ min) 2.42 4.34 1.89 0.15
% of total 28 49 21 2
Cumulative % 28 77 98 100

LOAN A-6-CR Forecast: Amount (UF$ min) 3.94 7.81 6.86 3.17 0.22

% of total 18 36 31 14 1

Cumulative % 18 511 85 99 100

Actual: Amount (US$ mlr .82 3.15 9.37 4.39 4.0 0.27

% , ! total 4 14 43 20 18 1

Cumulaiv,- % 4 18 61 81 99 100

a/ f.wludes interest during construction, and contingencies for forecast figures.

F/ Due primarily to changes in projo.! content during implementation, detailed breakdown of actua! expenditures are difficult to directly compare to original

- rfeetvo-t. -stimatis; herice only tie total figure appears here for direct comparison.
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PREFACE

The Operations Evaluation Division is testing procedures for
evaluation and audit of Bank activities. This paper summarizes the
main results of a so-called 'series audit' (the first of its type)
of Bank lending to the Instituto Costarricense de Electricidad (ICE)
for electric power and telecommunications projects, with principal
focus on the earlier loans (276-CR of 1961 and 346-CR of 1963) which
were fully disbursed some years ago. The primary purpose of such an
audit is to determine, by brief analysis and by short discussion with
those who have been involved, the extent to which the basic project
objectives and loan covenants were fulfilled, reasons for significant
deviations, and implications regarding the efficacy of Bank action.
To the extent possible, lessons are sought as to how the lending activ-
ity might have been improved. The 'series' characteristic of the audit
arises from the fact that the Bank has made a series of loans to the
borrower and that the individual loans cannot be reviewed in isolation
from one another.

Early Bank lending to ICE was chosen for series audit because
disbursements on the second loan (346-CR) were completed in 1968, the
year from which it was decided to select projects for initial attempts
at auditing. The interim period of five years is considered adequate
for the project's outcome to be fairly fully visible, although much of
the benefits should still lie in the future.

To prepare the audit relevant Bank files and documents were
briefly reviewed and the projects discussed with staff who had been
involved. A one-week mission was undertaken to complete basic tables
and to gather impressions about the projects from the management and
staff of ICE.

The considerable assistance provided by the staff of the Insti-
tuto Costarricense de Electricidad is gratefully acknowledged.

Note: Currency Equivalent
US$ 1.00 = 6.65 colones (g)
(From 1961 to 1971)
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SUMMARY

The Bank has made six loans totalling US$ 73.3 million to the Insti-
tuto Costarricense de Electricidad (ICE), which is the principal power
agency in Costa Rica and also responsible since 1964 for all internal tele-
communications (except telegraph) and some international services. Loans
276-CR of February 1961 for US$ 8.8 million for power and 346-CR of July
1963 for US$ 22.0 million (US$ 12.5 million for power and US$ 9.5 million
for telecommunications) were fully disbursed some years ago. The other
four loans, signed in 1969 and 1972, are under disbursement.

The principal direct objectives of the Bank's early loans were ef-
fective construction and operation of the projects supported and improve-
ment in ICE's financial performance, which had been weak.

Total generating capacity installed in Costa Rica has increased from
111 MW in 1961 to 244 MW at the end of 1971. 103 MW, or more than 75% of
this net increase, has been partially financed out of loans 276-CR and
346-CR. Electricity generation in Costa Rica has been growing at about
9-10% per annum, and a rapidly increasing share has been going to commerce
and industry, although household consumption continues to account for a
rather unusually high proportion of total -- for instance, more than 55%
on the principal Interconnected System. ICE, with the addition of the
Bank-assisted plants and some small supplementary thermal units, has been
able to provide a generally adequate and reliable power supply, without
significant load shedding.

The Bank's power lending has been primarily in support of major hy-
droelectric projects. These projects have suffered increasingly severe
cost and time overruns. The 30 MW Rio Macho plant, the major item in
loan 276-CR, was completed in September 1963, five months behind schedule,
at a cost of US$ 452/kw, 16% above estimates. The 64 MW Cachi plant,
supported by loan 346-CR, was completed in February 1967, fourteen months
behind schedule at a cost of US$ 395/kw, 27% above estimates. The 60 MW
Tapanti scheme, the centerpiece of the 1969 loan for power, is running
twenty-four months behind schedule and is expected to cost US$ 560/kw,
65% above estimates. These cost overruns are principally in local curren-
cy. They result mainly from soil and rock conditions being poorer than
expected; this has particularly affected the tunnelling involved, requi-
ring more time, special measures to deal with water seepage, and increased
concrete. Tunnelling is a main component of the Tapanti project. Despite
the cost overruns Rio Macho and Cachi still appear economically justified;
the incremental investment in Rio Macho compared with a thermal plant of
equivalent size was expected to yield a 13% rate of return and probably
does yield 12%, while Cachi, with its lower unit cost and higher capacity
factor, would show a higher return on a similar calculation; returns on
Tapanti may prove lower.
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Modern automatic telephone facilities were introauced in Costa Rica
for the first time under the 1963 project which the Bank supported with
technical assistance (under a UN Special Fund project for which the Bank
was Executing Agent) and part of loan 346-CR. Most of the existing sys-
tem was built under this project, which was executed well. By December
1971 Costa Rica had 27 exchanges with 40,000 connected lines, of which
30,000 in the San Jose area. Telephone subscribers have been growing at
an average annual rate of 20% since 1965, limited only by the availabil-
ity of lines, and as of December 1971 there was still a waiting list of
some 5,000. To avoid saturation of its facilities, ICE requested and
the Bank accepted, an increase from 26,000 to 33,680 in the number of
automatic exchange lines provided under loan 346-CR and this was fea-
sible within original estimates of foreign exchange costs due to bids
being lower than expected. A similar expansion was requested and agreed
under the.1969 loan for telecommunications.

ICE's financial rate of return on assets in operation has improved
sharply, from some 2-4% in the years before 1960 to well over 10% in each
of the last three years. This improvement is due partly to the rapid
growth of the profitable telecommunications services, but more to a sharp
rise in the real price of electricity, from an average US: 1.30 equivalent
in 1961 to USc 1.82 in 1970, along with a small reduction in average costs,
from US. 0.95 to US( 0.78 over the same period. The Bank has strongly en-
couraged ICE and the Government to introduce and maintain remunerative
tariffs and ICE has met tariff covenants with the Bank in all years ex-
cept 1964 and 1967 when therewere slight shortfalls. Minimum rates of
return required under these covenants have been raised several times and
are now 9% and 12% for Electricity and Telecomunications respectively.

Despite the sharp improvement in returns earned, and in important
part because of the major cost overruns on the hydroelectric schemes, ICE
has been able to finance much less of its investment than expected from
internally generated funds, even on a deferred basis; project financing
plans have been upset within a matter of months of their being made; and
ICE has confronted repeated financial difficulties. It has not received
budget support since 1967 and it has been enterprising in selling locally
its own ten- and twenty-year bonds, but it has also had to raise relative-
ly large amounts on short and medium term from banks and other financial
institutions, mainly abroad. This borrowing has further added to later
financial difficulties.

There are two principal lessons which emerge for the Bank from this
audit. One concerns continuity. Assistance to ICE appears to have suf-
fered to some extent from lack of continuity at certain times, illustra-
ted for example by varying advice about engineering help needed, apparent
neglect to learn the lessons of the early cost overruns and try to apply
them to later projects, repeated shortcomings in financial plans. Despite
inevitable change in staff assigned, these problems could probably have
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been reduced had appraisal reports been more candid and complete in their
historical perspective, systematically citing and dealing with cost over-
runs, shortfalls in self-financing, problems of delay, and actual sources
and uses of funds. Second, ICE's situation might have been eased had more
attention been given to contingency planning -- both in the sense of trying
harder to ensure that engineering contingency allowances were adequate and,
especially where there was uncertainty about these, in the sense of discus-
sing more deliberately, regularly and systematically questions such as:
which parts of the investment program would be postponed in the event of
cash shortage? what debt can be renegotiated? where might additional bor-
rowings be made on longer term with sufficient advance planning?
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AUDIT OF EARLY POWER & TELECOMMUNICATIONS
LENDING TO ICE (COSTA RICA)

Introduction

The Bank has made six loans totalling US$ 73.3 million to the Insti-tuto Costarricense de Electricidad (ICE) for development of power andtelecommunications systems. Two of these loans, 276-CR of February 1961for US$ 8.8 million and 346-CR of July 1963 for US$ 22.0 million are com-pletely disbursed and are the main focus of the present evaluation. Theother loans are 631-CR and 632-CR of 1969 and 800-CR and 801-CR of 1972,the first in each case being for power and the second for telecommunica-tions.

ICE is a Government.-owned autonomous entity originally establishedin 1949 to plan and carry out a coordinated program of electrification ofthe country; in practice it has been mainly a bulk supplier from plantsit has built, although it has significant distribution responsibilitiesin areas not otherwise served. In 1968 ICE bought from American and ForeignPower 92.371/ of the stock of Compania Nacional de Fuerza y Luz (CNFL),which is primarily responsible for distribution in the capital San Jose.The two companies continue to operate as separate entities, but their fa-cilities have long been linked in the Interconnected System serving theCentral Zone of Costa Rica which contains two-thirds of the country'spopulation and accounts for well over 807. of GNP. To the InterconnectedSystem are also connected more than a dozen small additional plants, main-ly hydroelectric, belonging to municipal and private enterprises. Outsidethe Central Zone the towns are served by isolated plants mainly run bymunicipal and private companies and, in a few cases, rural electric co-operatives. Due to financial and technical difficulties of a few of thesecompanies, ICE has been assuming managerial responsibilities and, in somecases, their assets and ownership.

Total generating capacity installed in Costa Rica increased from111 MW in 1961 to 244 MW at the end of 1971, with 57 public utilities
operating 220 MW and 120 auto-producers the remaining 24 MW. This capa-
city is installed at 201 power stations, all of which are very small ex-cept for ICE's several main plants in the 20-60 MW range. The Bank loans
to IC have helped finanice 103 MW already installed, or more than 75% ofthe national net increase since 1961, and a further 110 MW are under con-struction. The Interconnected System accounts for about 90% of totalutilities' installed capacity and 93% of total gross generation. ICE pro-duced about 70% of Interconnected System generation in 1971, CNFL 22% andthe small entities 8%.

/ This was the total American and Foreign Power shareholding; remain-ing shares are owned by private individuals.
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ICE's separate Telecommunications Department was set up in 1964 when
ICE purchased the entire existing (manual) telephone network of CNFL. Since
then ICE has been responsible for providing all of the country's internal
telecommunications, except the public telegraph service which will be taken
over from the Ministry of the Interior in 1975. Central American regional
telecommunication facilities in Costa Rica are also owned and operated by
ICE, and all other international services are planned to be fully taken
over in 1977.

While power generation has been growing about 9-10% per annum, tele-
communications services have been growing much faster. Most of the exist-
ing telecommunications system was built under ICE's Stage I expansion
plan, partially financed by Loan 346-CR. In December 1971 there were 27
exchanges with an installed capacity of 42,500 automatic exchange lines
and 40,000 connected lines (DELs).17 The subscriber networks are mainly
concentrated in the San Jose area (30,000 DELs). There were over 500 long
distance circuits in service at the end of 1971.

ICE has a seven-member Board of Directors, of whom one represents
the Government and the others are appointed by the Government for eight-
year terms on a staggered basis. The Board appoints the General Manager.
Government approval is required only for tariff changes and bond issues.
ICE has in fact enjoyed capable management and a high degree of autonomy,
largely free from.-political interference in personnel appointments and in-
vestment decisions. Internal organization of the now greatly expanded
entity is the subject of a consultant study being financed under theBank's latest loan.

The Two Projects

The Government and ICE first approached the Bank in 1957 because it
appeared to be the only available source of long-term financing for elec-
tric power; the 30 MW Garita hydroelectric plant was being completed, andassistance was requested for the next development envisaged, on the RioMacho. The Bank sent a number of missions, ICE completed the feasibility
report in July 1959 and the project was appraised by the Bank in October
1959. The Bank's dominant concerns were that the project would be effec-tively built and operated and that ICE's weak financial situation would
be strengthened. These were the principal direct objectives of the loanextended in February 1961 (276-CR), mainly to cover the foreign exchange
costs of the Rio Macho hydroelectric project and related transmission;
the plant was to be built for an ultimate capacity of 90 MW, but only 30MW would be installed initially. The loan became effective in July 1961,after a delay caused by difficulties in finalizing complementary finan-cing from commercial banks.

1/ Direct exchange lines.
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Discussion about financing the next stage of power development began
in 1962 when ICE was also beginning to take up actively the :esponsibil-
ities it had been assigned in the telecommunications field. For power the
scheme envisaged involved a thin arch dam at Cachi, and, with little he-
sitation, ICE acceded to the Bank's suggestion that specialist tenhnical
advice be obtained. In ICE's new field of telecommunications considerable
technical assistance was obtained and a team of local engineers began to be
built up. To appraise the telecommunications project a Bank mission was
sent in January 1963, which was later extended to cover power in addition.
on the basis of the Cachi feasibility study completed the previous Septem-
ber. In July 1963 loan 346-CR was signed, to contribute to the costs of
a 56 MW hydroelectric plant at Cachi and to provide the nucleus of a mo-
dern telephone system, both local and long distance. The main objectives
underlying this loan were again effective construction and operation of
the projects supported and improvement of ICE's financial performance,
with particular attention in both respects to telecommunications.

A characteristic feature of the Bank's power lending to ICE has been
that commitment of loans has followed commencement of construction of the
main hydroelectric projects by substantial periods. Loan 276-CR was
signed and became effective 36 and 41 months, respectively, after start
of construction of Rio Macho. Loan 346-CR was signed and became effective
18 and 21 months, respectively, after start of construction of Cachi. Loan631-CR of 1969 was signed and became effective some 18 and 21 months, res-
pectively, after start of construction of the main hydroelectric works
covered. The Bank has not been closely associated with the basic selec-
tion of the projects, particularly the original Rio Macho and Cachi sche-mes. The lengthy periods between start of construction and agreement onloans result mainly from late completion of feasibility reports, but con-struction of each project appears to have been slowed down in some degreeby delays that ICE had not expected in Bank funds becoming available;
this was particularly true in the case of the original Rio Macho scheme,when a six-month delay in loan commitmerqt from 1960 to 1961 resulted
from disagreement on tariff covenants. 1' Delays in construction foreach project, partly for these reasons and partly for others discussed
below, have required addition of expensive small-scale thermal plants in1961, 1965 and 1972 on an emergency basis to enable ICE to keep up withexpected demand.

1/ It is not possible at this late date to unravel with precision thefull effects of the Bank's insistence on more rapid tariff increases. Itis noteworthy that the difference between Costa Rican and Bank proposalsregarding the timing of tariff increases was estimated shortly after ne-gotiations broke down to be limited to the equivalent of some 0 7 millionin tariff revenues in 1960-63, whereas the addition to the cost of Rio Ma-cho which eventually resulted from the delay was estimated a short timelater to be about 9 5 million. The solution to the disagreement which wasfinally found by the Bank and the Costa Ricans was expected to generateadditional tariff revenue of about the 0 7 million. Loads fell somewhatshort of expected, so it is doubtful whether the direct net gain from theexercise was more than 0 1 million or so. But, on the other hand, theBank's strong emphasis on this matter may well have helped to generate
wider consciousness of the need for remunerative electricity tariffs,
which may well have been important later.



-8-

Project Costs and Construction Schedules

The various components of the projects supported by loans 276-CR
and 346-CR are now operating satisfactorily, but many of them were only
completed after substantial overruns in time and costs. The following
table summarizes the increases that occurred in the course of project
execution, and Table III at the end of the report gives more details.

Loans 276-CR and 346-CR - Project Construction Periods and Costs

Construction Period (mos.) ConstrKgion Cost (US$ mln)
Forecast Actual % Increase Forecast- Actual % Increase

Loan 276-CR

Rio Macho Plant 62 67 8% 11.73 13.55 16%

Colima Diesel 14 n.a. n.a. 2.29 1.77 -23%

Transmission n.a. n.a. n.a. 2.76 2.61 - 5%

Total Project 62 67 8% 17.01E 18.0c/ 6%

Loan 346-CR

Power

Cachi Plant' 47 61 30% 17.36 25.29 46%

Transmission 36 48 33% 5.97 3.85 -35%

Total Power 47 61 30% 23.33 29.14 25%

Telecommunications- 30 42 40% 12.60 16.60 29%

a/ Including interest during construction.
b/ Including contingencies.
c/ Components do not add to totals because minor elements not shown;

for detail see Table III.
d/ Plant was also built with somewhat greater capacity than originally

envisaged, 64 MW against 56 MW, with the dam higher.
e/ Scope of this part of project substantially reduced in course of

execution.
f/ Increases in construction period and costs were primarily due to

increased scope of project.
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The main problem has been the large cost overruns on the main hydroelec-
tric works. Time delays and cost increases have been even more serious
with the hydroelectric works financed under loan 631-CR of 1969: Cachi
Stage 2 and Rio Macho-Tapanti are estimated to be 12 and 24 months
behind schedule, respectively, and likely to show a cost overrun of 70%
or more. All the cost overruns have been very predominantly in local
currency expenditures, but only a very minor proportion seems attribu-
table to sheer price inflation, which has been relatively small in Costa
Rica. In the case of Cachi Stage I a small part of the cost increase
relates to a change in design to increase capacity from 56 MW to 64 MW.
But in all cases the main factor accounting for cost increases has been
that soil and rock conditions proved poorer than expected, and this has
particularly affected the tunnelling involved, requiring more time, spe-
cial measures to deal with water seepage, and increased concrete.

The deteriorating trend over time with regard to cost and time over-
runs is undoubtedly partly due to the fact that the successive projects
have been of increasing complexity. But it has not been possible in the
course of this brief review to form an independent judgment as to whether
the engineering problems that arose were of such a nature as to be more
or less unavoidable, once the projects were started, or whether, as the
Bank has tended to claim in recent years, they arose at least partly
because ICE was not prepared to get sufficient technical and contractual
help from abroad. In an effort to save money and develop its own staff,
ICE's policy has been to do much of the engineering in-house and to carry
out the construction work with its own crews. The Bank was concerned
about this, especially at the start of its association with ICE. At that
time it eventually decided that ICE's experience in building Garita com-
bined with retention of the engineer who had been ICE's general consult-
ant would be adequate to warrant going ahead with Rio Macho. In the case
of Cachi the Bank contributed usefully by suggesting, as mentioned, that
a technical specialist be hired and by going over his reports in detail.
In 1965 a thermal plant was envisaged as the next major system addition,
and the Bank again urged retention of an appropriate technical consulting
firm -- whose scope of work, it then suggested, should be extended to
cover system planning as a whole. ICE, initially reluctant to hire as-
sitance in system planning, eventually obtained help from SOFRELEC, whose
team eventually produced a report merely confirming the validity of ICE's
broad plans. On the other hand, the need for technical advice on the
hydroelectric tunnelling which had proved so troublesome in earlier pro-
jects and which represented a main component of Tapanti seems to have
been lost from view, seemingly due in part to rather numerous changes inBank personnel responsible. ICE eventually brought in specialist con-
sultants but only when the problems arose during execution. Most recently
the Bank has tended more to question ICE's reluctance to use contractors,and ICE's policy in this regard is to be studied as part of a consultant
review of ICE organization agreed in connection with the 1972 loans.
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Since the projectsproved so difficult to build it is useful to com-
pare the contingency allowances made in the cost estimates with the over-
runs which actually occurred; for purposes of comparability, overruns
have to be defined in a slightly abnormal way, namely in relation to the
basic cost estimate (excluding contingencies) instead of relative to the
original cost estimate including contingencies. This comparison is made
in the table on the following page; all projected costs shown are those
given in original appraisal reports except for the revised estimate on
Cachi, which is important since it represents the outcome after the spe-
cialist consultant on thin arch dams had made certain changes in design
and allowances for poor geological conditions. It must be stressed that
much of the work involved in all the projects, especially Tapanti, was
underground and that it is particularly difficult to make satisfactory
forecasts of the costs of such work even when an adequate number of
borings are feasible and carried out. Moreover, the purely numerical
analysis contained in this table cannot of course do full justice to
the differing weights of probability that it seemed correct at the time,
in light of data availability, to place on the different basic estimates.
However it shows the facts. The contingency allowance which proves most
nearly adequate is the one which was increased at the specific advice of
the Bank for the Rio Macho scheme of 1961. Larger contingency allowan-
ces (in percentage terms) were made for Cachi, but they proved more inade-
quate. There is no evidence that the Bank undertook a systematic analysis
of these overruns and the causes for them or requested such an analysis
from ICE. And despite the previous experience smaller contingency allow-
ances (in percentage terms) were made for the projects approved in 1969,
and they proved more inadequate.

By contrast with the hydroelectric schemes, the cost increase on
the telecommunications component of the 1963 loan (entirely in local cur-
rency) results principally from expansion in the scope of the project and
to only an apparently small extent from cost overruns. Foreign bids were
lower than expected and demand for telephone connections was stronger than
had been expected, so that in July 1965 the Bank gave permission to expand
the number of automatic exchange lines to be installed under the project
from 26,000 to 33,680 (17,600 in the principal San Jose exchange and
16,080 in 24 other exchanges). The San Jose exchange began operation inMay 1966, about six months later than originally scheduled, and most of
the others were completed before the end of 1967.

Power Load Growth and Quality of Supply

Well-coordinated national power planning has not existed in Costa
Rica and in its 1972 appraisal report of loan 800-CR the Bank pointed out
that "the sector's unsatisfactory organization and regulation have led to
duplication of facilities, too many small and inefficient power stations,-no coordinated planning, lack of standardization and uneconomic tariffs."
Another consultant study, financed out of the Bank loan, is to be undertaken.
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H s: Estimates. Contingencies and Overruns(Excluding Transmission: All Costs Include Interest During Construction)

Costs (in USS millions) % IncreaseForeign Local Foreign Local
Rio Macho Hydroplant (Loan 276-CR of February 1961) Exchange Currency Total Exchange Currency Total

1. Base Cost 4.9 5.g3 10.62
2. Contingency 0.53 0.58 1.113. Projected Cost 5.22 6.51 11.73 11% 10% 10%
4. "Overrun" on Base 0.79 2.14 2.93 17% 36% 28%5. Actual Cost 5.48 8.07 13.55

Cachi Hydroplant (Loan 346-CR of July 1963)

I. Base Cost
2. Contingency 7.59 7.58 15.17
3. Projected Cost 1.12 1.07 2.19 15% 14% 14%.8.71 8.65 17.36
4. "Overrun' on Base 1.28 8.84 10.12 17" 117% 67%5. Actual Cost 8.87 16.42 25.29

Cachi Hydroplant (Revised Estimate of September 1964)

1. Base 'ost
2. Cnngny9.43 10.04 19.472.Contingency 

0.76 1.03 1.798%1%93. Projected Cost 10.19 11.07 21.26 81 10% 9
4. "Overrun" on Base (0.56) 6.38 5.82 (6%) 64% 30%5. Actual Cost 8.87 16.42

Tapanti Hydroscheme (Loan 631-CR of 1969)

1. Base Cost 8.74 9.43 18.172. Contingency 1.20 0.89 2.09 14% 9% 12%3. Projected Cost 9.94 10.32 20.26

4. "Overrun" on Base 1.78 13.57 15.35 20% 144% 84%5. Current Estimate 10.52 23.00 33.52

Cachi Reservoir Raising (Loan 631-CR of 1969)

1. Base Cost
2. Contingency 1.17 1.99 3.15
3. Projected Cost 0.15 0.19 0.34 13% 10% 11%
4. Overrun" on Base 1.32 2.18 3.49

4. "Ovrrn " ont Bae (0.32) 3.44 3.13 (27%) 173% 99%5. Current Estimate 5.43 6.28

5.39.2
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Nonetheless within its main service area, the Interconnected System
-- its contribution to which alone accounts for some 65% of total national
generation-I/ -- ICE has generally managed to provide an adequate and reli-
able bulk supply, despite plant construction delays and the tight demand-
supply situation which has sometimes resulted. In face of the delays
small, and relatively expensive, thermal plants were added on a number of
occasions in time to meet requirements as noted before. Overload capaci-
ty has sometimes had to be used, but at no time during the last 10 or 12
years has ICE been involved in significant load shedding.

Both loans 276-CR and 346-CR were justified primarily in terms of
helping to meet the growing demand for power. Use of electricity in Cos-
ta Rica has long had an unusually high residential (household) component,
but this has fallen over time; the residential share of sales on the In-
terconnected System has come down rapidly, and faster than anticipated,
from over 70% in 1961 to well under 60% in 1971, with industrial and com-
mercial uses becoming relatively more important (see Tables II.A-l and 2).
System peak loads have actually grown a little faster than anticipated,
averaging 8.5% per annum increase 1961-71, but loads in the first year
projected were somewhat overestimated in Bank appraisal reports, so that
absolute levels of load were slightly below forecast; but the striking
fact about the load forecasts is their relatively high degree of accuracy.
On the other hand the share of load and energy demand on the Interconnec-
ted System to be met by ICE, crucial from the financial point of view as
well as others, was quite significantly overestimated for most years --
partly due to the delays in completion of the new plants and partly because
dispatching difficulties apparently sometimes prevented optimal utiliza-
tion of ICE capacity, indicative of the coordination problems previously
mentioned. Nonetheless there is no evidence that ICE's major plant addi-
tions could have been postponed if the standards of system reliability ac-
cepted by the Bank in making the loans were to be maintained.

The scope of the audit did not include full investigation for alter-
native possible power schemes nor comparison of alternative system develop-
ment plans. However there is no evidence to hand that economically supe-
rior alternatives to the Rio Macho and Cachi projects financed by loans
276-CR and 346-CR were available, despite the cost overruns suffered. A
calculation in the appraisal report for loan 276-CR suggested a return of
13% to the incremental investment required to build Rio Macho rather. than
a thermal plant of equivalent size. Recalculation along the same lines
and allowing for the cost overrun indicates a return of 12%. Cachi, des-
pite its much higher percentage cost overrun, had a lower actual unit cost
(US$ 395/kw compared with US$ 452/kw for Rio Macho) and has a higher capa-
city factor, so that it would show a higher rate of return in a similar

1/ ICE accounts for about 70% of generation on the Interconnected System
which in turn accounts for about 93% of total electricity generation
in the country, as mentioned above.
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calculation. A more adequate analysis would have to consider these plants
in system context, take into account the provisions included in the origi-
nal schemes for the subsequent developments now being realizedl/ and com-
pare then with alternatives.

Load growth on ICE's main networks does not appear to have been sig-
nificantly slowed by distribution bottlenecks, even though planned expen-
diture on distribution by ICE and by the other companies more heavily in-
volved has frequently had to be cut back due to shortage of funds. Both
IDB and USAID have supported distribution investment; no provisions were
made in the Bank loans.

Telecommunications System Growth

Original plans for the telecommunications project were prepared by
ICE with the assistance of ITU experts provided under UN financing and of
a French PTT team provided with UN Special Fund financing under the Central
American Telecommunications Project for which the Bank was Executing Agents
ICE's Telecommunications Department has greatly developed its own planning
capabilities- since then and is currently working with ITU experts in set-
ting up a training school; consultant assistance is now required only for
special problems.

Modern automatic telephone facilities were introduced in Costa Rica
for the first time under the Bank-supported project. The project was well
executed and could probably usefully have been somewhat larger in view ofthe heavy demand for facilities. Growth in the number of telephone subs-cribers has averaged 20% annually, limited only by the availability of lines.Local telphone calls have increased in number at an average annual rate of46% over the period 1965-71, long-distance calls within the country at 6%and international calls at 49%. In 1971 there was still a waiting listof some 5,000 for telephone connections, equivalent of nearly 15% of the
number already connected. To avoid saturation of its facilities ICE hashad to increase the number of lines envisaged in both Stage I (loan 346-CR) and Stage II (loan 632-CR) programs and has embarked on Stage III (loan801-CR) earlier than originally contemplated.

Financial Aspects

ICE's financial rate of return on assets in operation has improvedsharply, from some 2-4% in the years before 1960 to well over 10% in eachof tehe last three years../ But net internal self-financing, to which the

1/ According to the appraisal report for loan 631-CR the incremental in-vestment in Tapanti compared with a thermal alternative was expected
to yield 12% return; this might be lower now in view of the 65% costoverrun currently expected, implying a unit cost of about US$ 560/kw.2/ ICE is not subject to taxes (nor to duties on imports).
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Bank attributed considerable importance, has consistently fallen substan-
tially below target, although in absolute terms it has improved somewhat
in recent years and exceeded 20% for the first time in 1970 and 1971. The
recent improvements have been helped by the rapid development of the pro-
fitable telecommunications service, although power still accounts for
nearly 65% of gross revenues.

For both Electricity and Telecommunications Departments ICE's rate
of return on assets has shown steady improvement. All Bank loans have in-
cluded tariff covenants specifying minimum rates of return to be earned,
although it was finally agreed in connection with the 1961 loan that this
return would apply only from 1964 onwards, with an agreed program of phased
tariff increases covering the interim. These minimum rates have been in-
creased several times, reaching 9% and 12% for Electricity and Telecommu-
nications respectively under the most recent loans. ICE has met the tar-
iff covenants in all years except 1964 and 1967 -when the Electricity De-
partment showed slight shortfalls from the then required 7.5%. Both during
the negotiations for the original loan in 1961 and again in 1964-65 the
Bank devoted considerable effort to urging ICE and the Government to in-
troduce electricity tariff increases in a more timely and systematic man-
ner in order to permit ICE to maintain the agreed upon rate of return.

The increasing rates of return on electricity operations have been
obtained mainly by increasing the real price of electricity, although
average unit costs have at the same time shown some reduction. Average
revenue per kwh sold has risen from USi 1.30 equivalent in 1961 to US, 1.82
in 1970, while average costs have fallen from US: 0.95 equivalent to USc
0.78 in 1970. Prices are above those forecast in loan 346-CR appraisal
report (USe 1.70 in 1970) and costs are about as forecast.

Despite ICE's relatively good performance with respect to rate of
return earned, net internal self-financing of investment has been very
low. The appraisal report for loan 276-CR projected only 9% internal
self-financing for 1960-63 but 50% for the years after 1964 when the tar-
iff covenant would apply; a supplementary letter to the Loan Agreement
stated that the 7.5% rate of return should be enough to enable at least
40% self-financing. The situation was altered when ICE entered the tele-
communications field as well, and the corresponding supplementary letter
for loan 346-CR was made more vague referring only to "reasonable por-
tions of the costs of further expansion" that would be financed internally
with the 7.5% rate of return. The appraisal report for this loan projec-
ted net internal self-financing of about US$ 6 million equivalent or 16%
of total requirements for the period 1963-66 and nearly US$ 25 million or
32% for the period 1963-70; actual net self-financing has been only about
US$ 3 million equivalent for 1963-70 and accounts for only a few percen-
tage points of total requirements. The improvement in self-financing in
1970 and 1971 remains less than what was projected in loan 631-CR apprai-
sal report (1969).
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In spite of the higher than projected prices for electricity net
operating income fell some 15% short of projected levels for the 1963-70
period due to the shortfall in sales referred to before. But the more
important factor accounting for the low level of net self-financing isthe large amount of borrowing, much of it on relatively short term, thatICE has had to undertake. This is well illustrated by the fact that, forthe 1963-70 period, gross internal self-financing (i.e. including debt
service) has been 40% compared with a projected 50%, while net internal
cash generation plus amortization represent 28% of total requirements
for investment and amortization compared with 41% projected, yet net in-ternal cash generation has been only 3.5% compared with the projected
32%../ For this period interest payments were 36% above the level pro-jected and amortization was 140% above the projections.

The heavy additional borrowing reflects the fact that the financingplan for each of the Bank-supported projects has been upset within amatter of months of its being made, not usually because ICE failed toraise tariffs to the extent agreed but for a variety of other reasons.The most important was the substantial cost overruns on the major sche-mes. Other factors were: underestimate of amortization obligationsa!(in all financing plans to date), insufficient allowance for other on-going investment, over-estimate of sales, under-allowance for the effectsof interim delays on projects costs and on the need for additional thermalgenerating capacity to meet imminent demand growth. In a number ofinstances it appears that these difficulties could have been avoided --or at least better foreseen -- with better coordination within ICE and/orwithin the Bank and with better familiarity of concerned Bank staff withearlier experience. Most of the shortages were in local currency. ICEwas enterprising in selling locally its own ten- and twenty-year bonds,to the extent of some US$ 16 million equivalent between 1963 and 1970.But these sales had to be supplemented with substantial short- and medium-term borrowing from banks (about US$ 19 million equivalent), most of thisbeing in foreign exchange for conversion into colones. Under the loanagreements the Bank's permission had to be sought for almost all of theseborrowings.

Procurement

Loans 276-CR and 346-CR were intended entirely for foreign exchangeexpenditures, and foreign procurement appears to have been consistentwith the Bank's guidelines for international competitive bidding. A very

/ Adjustment of the actual figures to omit the effects of the purchaseof CFL in 1968, which could not have been foreseen in 1963, does not alterthem significantly. The purchase price was US$ 10.5 million, of which US$ 1 millionwas down-payment (financed by ICE almost entirely by medium-term borrowing)and the US$ 9.5 million balance was payable over 17.5 years with interest at7 -3/4r on the outstanding balance; this repayment schedule for the balancewas arranged so that it could be met from CNFL's own internal cash generation.2/ For the first two or three years following loan agreement interest pay-ments have been rather accurately forecast but amortization obligations appearto have been persistently underestimated.
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small amount of local cost financing eventually took place out of loan
346-CR for contracts won under 15% tariff preference. Later, in 1965,
to help deal with the large local cost overruns on Cachi and in connec-
tion with the introduction of electricity tariff increases, the Bank
gave special permission for up to US$ 2 million of savings from cutting
back the transmission program to be used to pay contracts in colones;
US$ 1.6 million was eventually used in this way. The more recent loans
have included provisions for small amounts of local or regional procure-
ment under preference (of up to 15%) forsuppliers from Central American
Common Market countries. ICE has expressed the view that the Bank could
usefully contribute more to regional industrial development by being
more flexible in this connection, allowing higher preference.

Conclusion

The objectives of the Bank's loans to ICE were partially attained.
Most of the plant originally envisaged was eventually built and it is
operating satisfactorily. A small modern telecommunications system, and
an effective organization to run it, have been built virtually from
scratch. Power demand has grown approximately as projected, and serious
power shortages have been successfully avoided. ICE's overall financial
performance, in terms of rate of return on assets, has improved.markedly.
On the other hand, cost and time overruns on the main hydroelectric
works built have been increasingly serious. ICE has faced continuing
financial problems which it has had to deal with by substantial additional
borrowing and its ability to finance expansion out of internally generated
funds, even on a deferred basis, has continued to fall short of targets.
The poor cost estimates are the most important cause of the disappointing
financial performance.

The Bank has contributed very usefully to ICE's growth with both
financing and advice. Major accomplishments were help in achieving a more
adequate level of power tariffs, early advice about the need for special-
ist engineering assistance, and close association with ICE's development
in the telecommunications field. The Bank also missed some opportunities
for providing more effective assistance, particularly with regard to the
engineering of the later projects, project cost estimating and financial
planning under the given circumstances.

Lessons

A number of lessons for the Bank emerge from this audit:

1. Bank Continuity - It appears that the Bank could probably
have helped ICE more effectively to avoid some of the problems
that arose -- increasing cost overruns and poor financial plan-
ning -- had there been more consistency and continuity in its



- 17 -

advice and analyses. Changes in Bank personnel assigned seem
to have been more frequent in this case than usual. Such
changes are often unavoidable, but their effects might have
been more 'effectively mitigated by better coordination and
also by closer review of history by those newly assigned.
Since what is needed for project appraisal reports has ten-
ded to control the extent and nature of the appraisal under-
taken and since these reports have also been the main means
for conveying information and modes of analysis among those
successively involved, it would probably have been desirable
had the reports been more candid and complete in their treat-
ment of the issues and problems which arose in connection with
previous projects; not one of the appraisal reports for ICE to
date quotes cost overruns on earlier projects or considers ac-
tual self-financing performance against earlier targets. In
addition, it does not appear that adequate attention has been
paid in Bank documents to the reasons for delays between the
submission of successive projects and the presentation of loans
to the Board. In view of the special difficulties in financial
planning and projection of amortization requirements, it might
also have been useful to have required inclusion in the apprai-
sal report of an actual Sources and Applications of Funds table
for the preceding five years, along with the actual Balance
Sheets and Profit and Loss Statements normally provided.

2. Contingency Planning - Lending to ICE has suffered from in-
adequate allowance in financial plans for engineering contingen-
cies on projects and seemingly so from inadequate consideration
of earlier experience in this regard. But there is also another
type of contingency planning -- which would be all the more im-
portant to the extent that preliminary engineering simply can-
not provide adequate answers and which the Bank does seem to
have suggested late in 1964 although there was no real follow-
up -- namely financial contingency planning in the sense of
advance consideration, for instance at time of project appraisal,
of what will be done in the event of problems arising despite
use of the best possible engineering estimates of contingencies:
which parts of the investment program would be postponed in the
event of cash shortage? what debt can be renegotiated? where
might additional borrowings be made? These questions were of
course considered from time to time, but apparently only on an
emergency basis. Had more forethought been taken, so that more
time was available to prepare for possible borrowing, it is
likely that ICE would have been able to borrow on longer term,
at least in some instances. (The question whether the Bank should
have lent more on its long terms to help cover local currency re-
quirements is outside the purview of this audit since it can only
be considered in country context.)



- 18 -

3. Sector Coordination and Planning - Sector coordination
seems to have received inadequate attention in this case until
very recently. CNFL was ofcourse a foreign private company
until 1968 but coordination between it and ICE appears to have
been relatively good; the problem seems to lie rather with the
very numerous smaller companies. It seems to have hampered
attainment of project goals directly, for instance by its ef-
fect on ICE sales and by making load forecasting for ICE (as
opposed to the Interconnected System as a whole) particularly
difficult. In spite of the marked advantages, financial, tech-
nical and economic, from centralized planning of power systems,
the problems arising from the fragmentation of the non-ICE part
of the utility industry in Costa Rica, and ICE's general mandate
to deal with the matter, the Bank does not seem to have raised
the matter either with ICE or with the Government, and the 1972
appraisal report was the first to refer to it in any depth.
Agreement was reached before the last loan was signed that con-sultants would be hired to study the matter.

4. Other ICE Suggestions - It is worth recording that various
members of ICE's management independently brought up three to-pics which did not figure among the Bank's concerns in conn'ec-
tion with the loans reviewed but did emerge as important in therecent general review of past Bank operations in the electric
power field (IBRD Report No. Z-17, dated March 10, 1972: "Oper-ations Evaluation Report: Electric Power"). They indicated
that they would be receptive to Bank assistance in these areasnot only for power but also for telecommunications: (i) developan approach for analyzing the economics of system extension tomarginal and rural areas, (ii) study the relationship between
social marginal costs and tariff structures and justify depart-ures, and (iii) evaluate Bank's actual and potential contribu-
tion to industrial growth through financing and otherwise stimu-lating local procurement. An innovative study which the Bank isconsidering undertaking in Costa Rica on the cost structure oftelecommunications services could help significantly on the firsttwo topics.



- 19 -

LIST OF TABLES

Table No.

I Costa Rica: Instituto Costarricense de Electricidad -
(page 1 of 3) Electricity Department

I Costa Rica: Instituto Costarricense de Electricidad -
(page 2 of 3) Telecommunications Department

I Costa Rica: Instituto Costarricense de Electricidad -
(page 3 of 3) Electricity & Telecommunications Departments -

Financial and Management Indicators

II-A.1 Costa Rica: Instituto Costarricense de Electricidad -
Electricity Department: Loan 276-CR

II-A.2 Costa Rica: Instituto Costarricense de Electricidad -
Electricity Department: Loan 346-CR

II-A.3 Costa Rica: Instituto Costarricense de Electricidad -
Telecoununications Department: Loan 346-CR

II-A.4 Costa Rica: Instituto Costarricense de Electricidad -
Electricity and Telecommunications Operations Combined
- Loan 346-CR

II-B Instituto Costarricense de Electricidad: Sources and
Application of Funds 1963-71, Electricity and Telecom-
munications Operations Combined

III Costa Rica: Instituto Costarricense de Electricidad -
Projects Implementation



TABLE
(PAGE I of 35

COSTA RICA! InstittO COt-arIcanao de 21-otricidad - Ellctricity Doertesnt

operation 1956 1957 1958 1959 1960 1961 182 1963 194 1965 196 17 198 1969 27 1971 1956 96 N T6 1961 71
1. 1-talled Copacilp (n-.plate capc It,

at end of ,arI
ICE-Central Stet: Mydro m9 1.1 .9 31.2 30.9 30.0 30.0 30.0 61.5 61.5 61.1 92.0 124.0 124.0 124.0 175 5 125.5 94.0 25.0 6.4 15.4Dleal mlw 13.3 12.8 12.4 12.3 12.1 11.9 19.5 19.9 19.5 27.5 27.5 19.5 19.5 19.5 19.5 79.5 (2.3) IN 2 '7.1l 5.1Total l 14.6 13.8 43.6 43.2 62.1 41.9 49.5 81 .0 09.0 119.5 143.5 143.5 143.5 145.n 145.0 24.0 23.0 4 0 132ICE-Ioolatod Ssta (Diesell Hil 4.9 5.2 5.9 6.0 5.9 6.4 7.4 3.8 4.8 6.8 . 0.7 10.9 11.8 12.0 12.8 8.4 (5.9) 21.5 72Total ICE 98 19.3 19.0 49.5 49.2 48.2 48.3 56.9 84.8 85.8 93.8 124.3 153.2 154.4 155.3 157.0 157.0 20.0 21.0 4.9 12.6Total tnterco,,cted Systam m 57.6 59.2 89.1 87.8 87.9 87.5 95.0 126.5 126.5 134.5 164.9 189.5 193.8 193.8 0M.9 M59 8.7 13.6 3.5 8.4Total Coutcrne y na. n. n.a. n.a. 113.4 111.2 117.5 152.3 150.9 159.4 1%.1 236.0 216.6 237.2 2.3 7 214.0 11.8 4.5 8 1To11Italr11-11c--d Svatm

,olCountr "a na. .a. na. 78 78 81 83 84 84 84 80 82 82 M7 0o
2. Peak Datand:

lot rc ed Syto m 59.0 70.0 75.0 86.0 95.1 94.1 101.0 113.6 118.4 132.8 133.9 145.5 148.4 168.4 179 .) 211.9 9.7 7.6 9.3 8.5Load Facor x. 49 47 46 42 46 69 60 69' 52 69 52 52 56 53 53 '5.

5. Craaa Ronorces:

I_,arve of Peak 4/ 98d: . na. 0.a. n.a. 6.4 6.2 5.4 29.0 24.2 17.8 52.8 75.0 75.6 55.6 3 (' 13.7Ieeooa . o tk Donand:
Innercon.ect.d Syrte. na. a. n.. 0.0. 7 7 5 26 20 13 39 52 51 33 71 6

6. Effoctivn teak Starr Capuctv: c

ltetOn.ected S9 0 Pi na. . ".0. 0.0. 3.3 5.5 3.1 4.3 9.9 8.9 13.2 38.0 41.3 17.6 'I' 17A
5. rroa. G-raIn

I1!Cota Chr 229 253 98 176 200 224 268 20 372 565 565 418 474 533 61.' 725 5100.1.7 2.It 5 e ytm 0 51.0 to. 1 4 7 12.5
1ntXrt-noctd Sya..- Chl 254 286 303 320 375 402 628 686 518 575 615 668 727 787 -7 027 11.4 8.5 10.0 9.5

6. Total Soals:
ICE C -tral (including purchased

enorgy)

Bul Sle t -T!-netd S-se w 3 3 5 14 1Bulk Salos to lotoroIno3duS t G 75 15 182 184 211 228 281 271 280 318 363 416 46 530
"l S." D r t -oL lyduaeo. Oah k - - - - - 7 30 30 32 35 40 46 '8 54 8.0

CbE OtIl oSo6 I 5 18 19 26 32 33 51 51 4 39 42 52 56 '" (15 38.0 f/
I Toa l 1 26 5 9 3 17 3 18 2 16 2 " 2 8 36 3 5 351 3 95 4 5 5 5 0 52 .0 10 2 1 .5 1 2 .T t:CalaodtSoa. Ctk 8 9 12 26 24 1 5 5.0 10.2 145

9 17 9) 15.6 9

tlICE Go 46 71 114 8 212 23 26 297 376 361 366 42 675 54 '' 72 405 .,'.11.Toa eronca yho ~ a 2n8 750 266 2 91 328 356 381 408 66 497 531 578 640 680 7" 90 9.1 . 0. .
7. Salna by Cl... of Conatoror to

1'tarcnncted SyTab.
8aeldnlal Gah 169 787 195 213 225 255 272 1.0. 1.0. 310 333 358 384 406 443 .. 8.4 5.7 64

odral Gb 14 17 19 22 31 36 41 n.a. na. 107 114 129 154 168 i' ECOn~noth ll alth 35 36 37 40 45 50 54 .. .a. 70 73 79 80 9 7. . 71. .0 2. k/
oG 1 5 15 1s 16 17 1 7 14 a . . . 10 1 1 12 14 5 7 .4 5 . (9 .1 ) 0.6ToalGah 231 250 266 291 328 356 381 408 464 497 531 578 640 608 10.

0. lnuber of 'oldv: ..
El0erlolty Dnt. Only d/ No0. ... 538 594 502Flectricit, Dept. plot ;hare of 920 14.4 h/

ICE 2 S e ! No. 0.. nI. n. .. .. .a. a. 1.0. 1.0. 1.. .. 1035 1075 1074 1W 1301 7.5 6/9. Systn Losses 5 - 67
ICE 5t'0.5 1.9 5.1 1.7 6.0 3.6 1. 4.0 2.7 2.9 3.8 5.5 4.0 2.8 4.7 5.15-7 12.6 12.2 9.7 12.5 11.4 11. 15. 13.8 13.6 13.7 13.6 12.0 1-.6 4 1 '.9

10. Aver,0e Capatl,' 0.1 of Srv..
S of Inotalled Capacot

I t r yn.. nta . . . . . 9 .8 0 0 2. 8 8 .2 5 .3 18 .5 10.4 2 .5 10 .0 . 1 0cn . . . . . n . . . 2 0 . 4 0 1 . 6 6 . 0 5 . 0 1 5 2 8 . 6 3 . 1 9 . . 7 . 7

8. lnclode captjioe plonto or prIvtolT onad p:8EallOn.
Tonal Inta led Caacltn (nareplotocatoby +. peakln or oY"eroad capacity) I.a peak devend.

/ Umbe fot eak y t I o rh 00mr betoeon de!C cnd and 0v011abt1 capacIty 1. boat or load shedding greaotot (.-oluding ahort-temr outage.).T/ 5,onb ur epreonooa 01 E pprxcat o, lrornit ,o It. to 1600000 xluslvaly rolatod to Olectriclty operatIons (not Including consterotlon labor force).Tri s T i. ro troenta A otpe-rIatin , only, b haed In the abo-t ftgoro pl0 a certain proportion (be ad an proportion that electricity net operating inconeretresents oI total CE tt opert-nc toso) . of e mov 
! 

-P In the atcoonnlng, financial and na:gon disalon- which art shared by both the olectricty
/ 1963-1971
&/ 1961-1970
/ 1967:1971



COSTA RICA: Instituto Costarricense de Electricidad - Telecommunications Deoartment TABLE I
(PArF 2 nV 31

Average Annual
Increase Rate

1964 1965 1966 1967 1968 1969 1970 1971 1964-1971

Telecommunications Operations
(December 31 of each year)

1. Number of Telephones (manual & automatic) 19.8 19.9 34.4 41.3 50.1 56.3 61.7 67.6 19.2
Per 1000 of Populati.n

2. Number of Telephone Stbscribers:
Automatic oo's 0 0 17.0 23.4 28.5 32.9 35.8 40.3 18.9 1/
Manual & Semi-automatic 000's 11.7 11.7 1.4 1.2 1.1 1.9 2.3 2.7
Total 000's 11.7 11.7 18.4 24.6 29.6 34.8 35.1 43.0 20.0

7 automatic % 0 0 92.4 95.1 96.3 94.5 94.0 93.8

3. Installed Capacity I/ 000's n.a. 9.5 b/ 22.0 c/ 31.2 32.7 36.1 39.7 42.5 28.0 _

4. Main Subscriber Lines (DELs) d/ 000's n.a. 9.4 17.5 23.2 29.0 33.8 37.1 40.0 27.0

5. Number of Telephone Exchanges n.a. n.a. n a. n.a. 24 24 25 27

6. Exchange Occupation Factor (4 1 3) 7 n.a. 98.9 79.5 74.4 88.7 93.6 93.2 94.1

7. Number of Long Distance Circuits No. n.a. n.a. n.e. 390 500 n.a. n.a. n.a.

8. Total Mileage of Long Distance Circuits
Microwave 000's kun n.e. n.A. n.a. n.a. 14.4 15.8 15.8 16.4
V.H.F. 000's km n.a. n.a. n.a. n.a. 1.4 2.3 2.6 3.3
Coaxial 000's km n.. n.e. n.a. n.a. 3.2 4.2 4.2 . 4.4
Standard Telephone Line 000's km n.a. n.A. n.e. n.a. 7.6 8.2 8.7 11.2
Total 000's km n.A. n.&. n.a. n.a. 26.6 30.5 31.3 35.3

9. Number of Telephone Calls
Local, mln n.a. 75.0 76.5 199.9 354.3 476.6' 592.6 715.9 46.0 k/
Long distance (national) min n.a. 45.0 44.0 25.6 32.7 42.2 52.5 64.4 6.2 k/
International mIn n.e. 0.2 0.5 0.7 0.9 1.3 1.7 2.2 49.0 k'
Total mIn n.e. 120.2 121.0 226.2 387.9 520.1 646.8 782.5 37.0 ks'

10. Number of Telegraph Offices f/ n.a. n.A. n.At. 570 584 601 618 635 2.8 1/

-11. Number of Telex Subscribers / - n.0. n.a. n.a. 125 142 150 165 187 10.6 1'

Number of V.8.F. Stations - - - - - 2 7 21

-13. Nwmber of Microwave Stations - - - 5 7 9 11 12

14. International Service - Direct Access to:
Satellite (thru Panama) - - - - x x x
Submarine cable (thru Panama) - - - - x
HF radio x x x x x x x a

15. Categories of Subscribers
Comiercial n.e. n.a. 28.1 28.4 28.1 27.8 27.6 27.2
Residential n.a. n.e. 59.9 60.4 61.0 61.7 62.0 63.3
Party lines n.A. n.e. 4.9 5.5 5.4 5.0 4.8 4.2
P.B.X. 7. n.e. n.a. 7.1 5.7 5.5 5.5 5.6 5.3

16. Number of Employees
Telecommunications Dept. Only h/ No. n.4. n.e. n.a. 686 708 730 762 900 7.0 1/
Telecommunicatione Dapt. plus share of

ICE Joint Services i/ No. n.a. n.a. n.a. 861 876 938 911 1098 6.3 1/

&/ In telephone line units (LU).
U/ Manual lines.
c/ First year of operation of automatic telephone installations financed by Loan 346-CR, San Jose main exchange started operations

in May.
d/ DEL - Direct Exchange Line.
e/ Ratio of direct exchange lines to equipment capacity.
T/ Currently operated by the Ministry of the Interior.
j/ Currently operated by Rediografica Costarricense, S. A.
h/ Number of Employees of Telecommunications Department refers to those exclusively related to telecommunications operations (not

including construction labor force).
1/ This figure represents An approximation only, based on the above figure. plus a certain percentage (based on proportion tiat

teleconnunications net operating income represents of total ICE net operating income) of those employees in the accounting,
financial and management divisions which are shared by both the electricity and telecomnunications departments.J/ 1966-1971

k/ 1965-1971
1/ 1967-1971



COSTA RICA - INSTITUM COSTARMICENSES DR ECTICDA, REIZCTRICITY A"D T91ECOMfUNICATIONS DEPARTVIENTS

LONA9CIAL & MAHAGEDWIIF INDICATORS TABLE
(PACE 3 OF 3)

unit 1956 1957 1958 1959 6 1 12 1963 196 1% 5 1966 1967 1968 99 1970 1971 A ereaa Annual
ElecRi ci,. Iepart.ent --- r t)

1956-61 1961-66 1966-71 1961-71
2. Operating o- - cOlnee tIn 4.6 7.0 9.7 16.0 17.6 20.7 27.3 29.4 33.8 41.6 42.5 47.6 51. 64.2 73.3 96.9 35.0 15.5 14 8 15.1

c. erag costs S/ olor". t1" 4.7 8.1 9.2 12.3 13.3 15.0 18.3 18.5 20.3 22.3 20.1 278 7 30.0 31.6 39.6 6.0 1 6 14 4 10 13. Average De/ en.. 'l, Sod cto nec 10.5 9.9 0.5 8.1 9.3 8.7 10.1 9.9 9.0 12.2 11.6 1..6 .1.. 11.9 13.1 11..4. A-ehage Cot/lab: USld colonee c 10.6 11.4 8.1 6.2 6.3 6.3 6,8 6.2 5.4 6.5 5.5 6.8 .n 5.7 5.2 55. e rhoge late: tTv1 6.63 ol5 - 1 - 9
6. A e-a e ot . aeneh .'1 Sold IISc 1.6 1.5 1.3 1.2 .2 1.3 1.5 1.5 1.4 1.8 1.7 I_: .07. A eraetpe CoaItn Sold ISn 1.6 1.7 1.2 0.9 0.9 0.9 1.0 0.9 0.9 1.0 0.0 1. eOPr "I 's In e o n. - 21 Colone e et l 1 11 1 ) .5 3.7 4 .3 5 .7 9.0 10.9 13 .5 19 .3 22 .4 19.4 772 . 33 4 4 . 2 45 . 6 2.0 5 2 2 .0. ne Fined Asae nt colon.. tin ca, .2 C... n a.. . .a. 51. 3 0.0 91.0 33.4 322. 27.' 32.1 63.7 100.3

1. Net Fleed Assen. In OperatPon.'I colon.. ln 5.9 31.2 111.2 215.8 114.4 112.5 131.6 229.7 223.9 234.5 233. 394.2 3 30.2 31. 2 0 I1 2 . R A I o f R (et r F 1 r7 . 3 3 3 . 6 7 1 2 1 1 3 . 5 015 . 1 23 . 5 2 2 . 1 1 8 0 . 7 2 2 6 . 8 2 2 9 . 2 2 3 3 . 9 3 0 9 . 0 9 . 0 3 1 4 1 3 0. 0 3 .0 1 5 6 1 0 .5 1 3 .01 3. S e o-fina nc in g R a te d / -, 7 - .7 3 .3 3 .7 5 .0 7 .4 6 .0 6 .0 8 .4 9 .6 6 3 7.5 . 0 .0 1 2 .
1. EnrISal0 tg aler Empoye n.. a.. ma... a... n.. a.. n-e. 16.9 2.3 3.9 0 18.9 3. 19.6 15.914 Ferc.Sae.pe tptne Sab n.a. n.a. a... na. n.e. n.e. t..n~ n~e ce 1a 9..0 07 3 10. 52.7.n a ~ . na ~ . 18 a 503 511 52 .Teleconencniratlena

1.Oper.,fng R--ne /cooe i
. O p e r a t i n g Cr o / c oln e n l n 4 .9 9 .0 1 6 . ,, . 7 3 0 .9 3 8 .4 67 . 0 39. 03. Operati Ca c - colone2 c)t 4.6 2.6 .7 13.0 16.4 1 .9 27.0 29.5

. Sen OFeeie Inemn. 2olcnee m 0.3 1.4 6.8 10. 14. 5 192 61
5. Net FInd A ncenwent colonen Opn 7.7 4.0 24.6 33.1 25.' 7.8 10.6 2 3.0

. ANeta ned ed 1 n Operati n relnonenn 5.9 5.8 6.0 35.0 7.7 07.7 102.3 '2 1.2
6 . A n ra g e F t n A re r n 3 . 0 5 . 9 . 9 2 0 . 5 5 6 6 0 0 6 1 - 1 2 . 4 2 8 . 07 . o e t -fe R t (3 6 

5 . 1 6 . 9 12. , 6 9 6 . 9 1 0 7 .6 1 1 7 .6 4 2 .0. '1acrne . d8 E2pn 12. 0 0 0 0 7 2 43 0.9 . o beo l be o er 'n ieon 
nfa 

. l. - o N. n .a . 26 .0 13 .1 36 .0 40 .6 36 .4 7 9
Coneolidated Acenta

I. ,Opt, tncoe/ .. ~ min o 4.6 7.0 9.7 16.0 17.0 20.7 27.3 29.4 33.8 46.5 52.5 63., 80.0 35. I. S ra l ton e 5/ c o l o n e e i c 5 . 3 6 . 0 20 . 0 1 4 . 0 1 7 . 6 2 0 . 7 2 7 . 3 3 0 . 6 3 4 . 7 4 7 . 6 5 3 . 9 6 5 . 7 . . 1 0 4 . 3 1 2 2 .0 1 3 9 .6 3 2 .0 2 1. 0 2 1 0 2 03. Operat ing Co ncO col n nit 4.7 8.1 9.2 12.3 13.3 15.0 10.3 18.5 20.3 27.0 27.9 37.7 41- 47 2 51.5 67.2 26.0 2 16.2. te l On c rm t i( 2 n ) ( 1 . r e 6
n r e I c o l o n e 1- . 11 . 3 3 . 7 . 3 . 7 9 . 0 1 0 . 9 1 3 . 5 1 9 . 5 2 3 . 6 2 6 . 2 3 . 7 4 7 . 9 6 0 .2 6 4 .6 3. 0 2 0 1 . 55. G n o o 1 2 1 ) e . in t coln r r .6 (2. 1 .8 2.3 4.3 5.7 9.0 12.1 14.4 20.6 26.0 27.8 4. 9 57.1 2.1 72.4 35.0 23.0 29. 0

.Gre Fined Aseates i att o" colon. cIt ca. 9 n. c. a. e.a. e. n.1. 59.0 60.5 116.6 66.5 47.5 40.7 42.7 74.9 132.3
. eae ne l I n pt t Onoepc 3.t3.n1. 115.0 1.4 112.3 231.0 235.6 229.7 240.5 2683 46.447.2 -4 25 495.3 303.7 23.4 1629. A e S et Fln d A e in r at on coI oe aI 27.3 33.6 71.2 113.5 115.1 113.5 122.1 183.6 232.7 235.1 254.4 365.6 4,8 1 47 .9 4 0.9 499.5 3.0 1 . 5 ' .4 16. 01 9 . Oe n c F R a te o f R1 r 4 8 ) - - . :3 3 7 .0 7 -4 5 . 9 5 . 9 0.3 9 . , 7 .1 l" . 1 2 .3 19 .1 3 0 17 . 5 1 4 .4 1 6 .0

C. Fl-n5n i e t 13) 2.2 - 1.1 2.2 3.7 3.0 .6 4.6 6.2 0.8 102 7. 6 11.9 14.5 4.5
I. et i g Dat( .. n.a. na. n. n. a. n. . n... n. . 16.9 1.1 1.7 0 6 15.7 24.2 19.0
:2. Op era t ing c teio ( - i) 102.2 115 .7 94 . 0 76 .i 75 6 72 67 62 .9 6 1 5 . 54 .2 51 1 51 . 1.6 4 6.1 51. 0

I.Debt Senic. C-eo 1,tie 0.3 0 0.3 0.0 2.:2 1:. 2. 0 0.7 .3 1.5 1.4 1. 1. 2.0 2.4 2.ebt42/5 
40/60 39/61 19/0 0/80 27/73 36/64 43/57 55/45 57/43 57/ 41 58/42 57/4 3 56 44

at evenu. en eleoeet orolea en (Ihete ce no Icnderct ta ec lb. heel. Of electrity).- ot depe tnl tr fee a 9 5 opnertog ren. Itlester lhan ale. eoened to accounting adjutents which were made to correct erront.n -rrr durlng thbOe yearn of operation.
o/Including d~eeoatio, lnot tncl,,dlng intereet (ICE poa to direct tane.).- Net Internal oath generation -t I aftotaal eource. of1 funds.

e r evera trom t.9lt3es9the- orcation. only (rhate art no indiect re, en teleceonlcationa operatiens).1/ Times Interest peybl e son --aed by t operating Inc (befora Interest).E Fe lte ner 1963.1967 the hr... d-of ath .. ,ne flned alets In operation belcenn the Telecomnications ati Electricity Departmeants . -~whet Ismprecise in therat.] - n to-n, (514 of total tor 2163 and
1967 an aprtmaetl Ur~ cf toal foe 096.%4 , 16 of the total asset. wenotclrly yseparated In 1IC'Enoe.



COSTA RICA INSTITUTO COSTARRICEN9SE D0 OLECTRICID0: ELECTRICITY DEPARTMENT TAOLE
LOAN 276-Ct (Feb.. 1961)

1961 1962 1963 194 196 1966 1967 1968 Averag An l In ate )
A____. 93 13 196 1-1968

.JQAO FORECASTS (OW9

1. s. 8talld Capacity (toweeplate capacity) of
interconnected Sys'"i 94.1 102.1 132.1 132.1 162.1 162.1 162.1 192.1 10.72. Anmeal Peak D2..Nd of Iteorcounsnto d Systat 98.7 109.1 116.2 122.7 129.5 136.4 143.7 151.5. 6.33. Gross fi0erve C.pm8ity (1-2) of I h/

I,.'rmoa.o ctod Systme (4.6) (7.0)- 15.9 9.4 32.6 25.7 18.4 40.6

ACTUAL LAWD CM

4. Installed Capacity (anplnt. capacity) of
Interconnot.d Sytem 87.3 95.0 126.5 126.5 134.5 164.9 169.5 193.8 12.15. Annu.l Peak lmeitd of Itarcnnected Syste, 94.1 103.0 113.6 118.4 132.8 135.9 145.5 148.4 6.84. Goo. Rossov Capacity (t75) of
IntoooonneCtd Syt.s/ (4.8) (8.0) 12.9 8.1 1.7 29.0 44.0 45.47. Effocriv Pe k Capacity of Interconnected SystSel 90.7 100.3 110.0 123.5 132.1 149.1 103.5 186.0 9.40. Effective Peak Dloond of Interconnected Syst-otk 93.2 97.2 105.7 113.6 123.2 135.9 145.5 144.7 6.59. Effectie ..k Spoa Capacity of Interconnected
Sy t r- 5.5 3.1 4.3 9.9 8.9 13.2 38.0 41.3

WAD FORECAST ACCURACYI/

10. 1,in 11, Cao.cy of Interconnected Syt 108 107 104 104 121 98 85 9911. Annul Poak Deanrd of Interconnected SysToe 105 106 102 -104 98 101 99 10212. Cros Reserve Capacity of interconnected Syst.. 48 8 123 116 1918 89 42- 89

SA1.ES FORECAST (.h}

13. Gross Generation of Interconnected ystems 407.2 449.0 478.4 505.3 533.1 561.6 591.8 623.6 6.3

14. Total Sol..:
ICE - Retail 53.9 59.3 65.1 71.4 78.2 85.5 93.3 101.4 9.4WhoIsole 195.8 231.2 271.4 288.2 318.5 352.8 387.5 419.7 11.5Total 249.7 290.5 336.5 359.6 396.7 438.3. 480.8. 521.1. 11.1Interconnected Syst. . Residential -251.9- 273.5 293.6 311.5 330.5 349.0 369.2 390.6 6.3Caosserol I Indstrial 68.0 82.5 86.2 90.0 94.0 98.0 102.2 106.5 6.6Other 17.3 18.0 18.7 19.4 20.1 20.8 21.6 22.4 3.8Total 339.2 374.0 394.5 420.9 644.1 47.6 493.0. 519.5 - 6.3

ACTUAL SALS (Gh)

15. Gen.. Gonertion of Intercooeno ted Symes 402 428 484 538 575 615 668 727 8.816. Total Sl.s:
ICE - etail 35 56 69 93 70 86 94 112 10.7Wholmeal. 184 211 228 281 271 280 318 363 10.2Total 239 269 297 374 341 346. 412. 475. 10.3Interconnected Syst.. - 800ideottal 253 272 a.. .a. 310 333 358 364 6.1Comrna1l 6 Industrial 86 95 ... ".a. 177 187 208 242 . 15.9Other 17 14 a... e.o. 10 11 12 14 (2.8)Total 356 381 416 41 . 497 531- 578. 640 - 8.8

SALBS FORICASTACUC
17. Grant Co..ratiom of 1,tor.ca-es Systio 101 105 99 94 93 91 89 8618. Total Sol..: ICE 105 108 113 96 116 120 117 110

Interconnected Syst.. 95 98 96 91 89 O8 83 #1

RETUR1 FORACAOT (Clooes m.}

19. Operating Riwv.n,. 21.6 27.4 35.2 39.2 43.2 47.7 52.3 56.7 14.820. Lots: Operating Ce0t- 15.9 17.7 21.9 23.2 25.2 28.6 30.0 31.8 10.421. Net Operating Incona 5.7 9.7 13.3 16.0 18.0 19.1 22.3 24.9 23.022. Rat, of Return on Average N.
Flood Ama0t. in Opeoratiou(7.E 5.0 8.8 6.4 7.8 6.5 7.1 8.5 7.3

ACTUAL RETURN (Colmn,. min}

23. Operating Reond // 20.7 27.3 29.4 33.8 41.6 42.5 47.6 56.7 15.524. Lee.: Operatins Cats, 15.0 18.3 18.5 20.3 22.3 20.1 29.2 27.8 9.225. N0 Operating Inooe 5.7 9.0 10.9 13.5 19.3 22.4 19.4 28.9 26.026. Rate of RN.Cn on Av"ge Net A
Fixed Asset. in Operation (7.) 5.0 7.4 6.0 6.0 8.4 9.6 6.3 7.5

RETURN FORECAST ACCURACY

27. OpOratin Rovenues 104 100 120 116 104 112 110 10028. Operating Coat. 106 97 118 114 113 142 106 11429. Not Operating Inco.. 100 104 122 119 93 85 115 86

a/ Oo fooocoei. ao. poCoo:td it Loat 276-CR Appraisal Report for ICE only as distinct fro Interonnected Syetim.
b/ Actul gro . Ores a0 inodctet d In Table I are larger due to the fact that overload capacity in Intluodd whit. for reasons of coaparison with Appraisal Report forecasts only no.epl-to

capo:ty ie inelod d is the f(L.-oe in this 1able.
/ tffeotto pest: the critical C1.. in the year when eargin between donamd and swailable capacity tae least or 10.d shedding greatest (excludIl short-tCam owtageo).

d/ Defined by tho ratio: forecast/ActuaL.
./ v.noso. fro, etr icity operation. only (them a 1 n Indirect tame 0n the "als of electricity).
I/ InCloding dOpa.tlatio., but e-cloding interest (ICE pay. ao direct ta).
4/ Nat operating into- a. % of average net flood assets In operation.
h/ The Appraisal Report predicted that the forecast gross deficits for them 2 years cooLd be overcome or met by operating all available plant on overlod.



COSTA RICA: INSTITUTO COSTARRICENSE DE ELECTRICIDAD - ELECTRICITY DRPARTMENT TABLE IILOAN 346-CR (JULY. 1963)

Average Annual Increase Rate (%)

16 967 198 .969 1970. 1964-1970

Load Forecasts (MW) a/

1. Installed Capacity (nameplate capacity) of
Interconnected System 131.7 157.1 190.2 190.2 190.2 205.2 235.2 10.2

2. Annual Peak Demand of Interconnected System 133.2 148.3 159.5 171.0 181.2 191.0 202.1 7.2
3. Gross Reserve Capacity (.:): of Interconnected

System (1.5) j/ 8.8 30.7 19.2 9.0 14.2 33.1
Actual Load (MW)

4. Installed Capacity (nameplate capacity) of
Interconnected System 126.5 134.5 164.9 189.5 193.8 193.8 195.9 7.65. Annual Peak Demand of Interconnected System 118.4 132.8 135.9 145.5 148.4 168.4 195.0 8.76. Gross Reserve capacity (4-5) of Interconnected
System k/ 8.1 1.7 29.0 44.0 45.4 25.4 0.9

7. Effective Peak Capacity of Interconnected
System c/ 123.5 132.1 149.1 183.5 186.0 186.0 224.0 10.48. fffective Peak Demand of Toterconnected System c/ 113.6 123.2 135.9 145.5 144.7 168.4 195.0 9.49. Effective Peak Spare Capacity of Interconnected
System c/ 9.9 8.9 13.2 38.0 41.3 17.6 29.0

Load Forecast Accuracy d/

10. Installed Capacity (nameplate capacity) of
Interconnected System 104 116 115 100 98 106 120

11. Annual Peak Demand of Intecconnected System 113 111 118 117 122 114 104
12. Cross Reserve Capacity of Interconnected System - 518 106 44 20 56 3678

Sales Forecast (Gwh)

13. Gross Generation of Interccnnected System a/ 587.5 652.4 702.1 752.3 797.2 840.7 889.0 7.2

14. Total Sales:
ICE - Retail 83.4 91.6 100.4 108.7 117.2 125.7 134.6 8.3Wholesale 306.0 356.5 407.2 436.6 467.6 497.4 527.8 9.5Total 389.4 448.1 507.6 545.3 584:8 623.1 662.4 9.3Interconnected System - Residential 316.7 338.9 362.7 388.2 411.5 436.2 462.4 6.5Commercial & Industrial 160.2 192.9 209.8 228.3 244.5 258.3 272.4 9.3Other 15.0 15.4 15.6 15.9 16.2 16.4 16.6 1.7Total 491.9 547.2 588.1 632.4 672.2 710.9 -751.4 * 7.3

Actual Sales (Gwh)

15. Gross Generation of Interconnected System 538 575 615 668 727 787 908 9.116. Total Sales:
ICE - Retail 93 70 86 94 112 124 143 7.4Wholesale 281 271 280 318 363 416 464 8.7Total 374 U1 366 412 475 540 607 8.4Interconnected rystem - Pesidential n.a. 310 333 358 384 406 443 7.4 /Commercial & Industrial n.e. 177 187 208 242 267 313 12.0 /Other ".a. 10 11 12 14 15 18 12.5 t/Total 461 E491 531 578 640 688 774 9.0

Sales Forecast Accuracy d/

17. Gross Generation of Interconnected System 109 113 114 113 110 108 9818. Total Sales: ICE 104 131 140 132 123 115 109
Interconnected System 107 110 111 109 105 103 97

Return Forecast (Colones mIn)

19. Operating Revenues e/ 42.6 49.3 54.2 60.0 65.6 71.0 75.3 10.020. Less: Operating Costs f/ 27.5 30.9 29.4 30.7 32.4 34.1 34.6 3.921. list Operating Income 15.1 18.4 24.8 29.3 33.2 36.9 40.7 18.022. Rate of Retur' on Average Net
Fixed Assets in Operation (7) g/ 6.8 6.5 7.2 7.8 8.8 8.8 8.8

Actual Return (Colones min)

2'. Operating Revenues e/ 33.8 41.6 42.5 47.6 56.7 64.2 73.3 13.124. Less: Operating Costs f/ 20.3 22.3 20.1 28.2 27.8 30.8 31.6 7.725. Net Operating Income 13.5 19.3 22.4 19.4 28.9 33.4 42.1 20.026. Rate of Return on Average N.t
Fixed Assets in Operation (7) g/ 6.0 8.4 9.6 6.3 7.5 8.8 11.0

Return Forecast Accuracy d/

27. Operating Revenues 126 119 128 126 114 111 10328. Operating Costs 135 139 146 109 117 110 10929. Net Operating Income 112 95 111 151 115 110 97

No forecasts were presented in Loan 346-CR Appraisal Report for ICE only, as distinct from Interconnected System.Actual gross reserves as indicated in Table r are larger due to the fact that overload capacity is included while for reasons of comparison Witi,Appraisal Report Forecasts only nameplate capacity is included in the figures in this table.Effective peah: The critical time in the vear when margin between demand and available capacity was least or load shelding greatest (exclndingshiort-term outages).
d/ Defined by the ratio Forecast/Actual.
e/ Revenues from electricity operations only (there are no indirect taxes on the sale of electricity).71 Includlnv depreciatio- bot excluding Interest (ICE pays no direct tax).F/ Net operating income as 7. of average net fixed assets in operation.
/ The Appraisal Report predicted that the forecast gross deficit for this vear would be overcome or met by operating all available capacit. on overload.i/ 1965-1968.



COSTA RICA - INSTITUTO TELECOMMUNICATIONS DEPARTMENT TABLE 1-A.3WAN 346-CR (July, 1963)

9696 19969Average Annual Increase Rate (%)
1964 1965 1966 1967 1968 1969 1970 1965-1970

FINANCIAL RETURN FORECAST (Colones mmn)
a/

1. Operating Revenue~ 9.6 12.7 14.7 15.5 18.7 22.42. Less: Operating Costsb 2.8 6.8 9.3 10.4 10.6 12.1 14.2 153. Net Operating Income 0.9 2.8 3.4 4.3 15. .6 82 2.04. Rate of Return on Net Fixed 4.9 6.6 8.2 24.0
Assets in Operation (%)!l 32.3 7.8 4.7 5.3 6.3 7.9 8.6ACTUAL FINANCIAL RETURN (Colones mn)

5. Operating Revenuea/ b/ 4.9 9.0 16.0 24.2 30.9 38.4 50.06. Less: Operating Costs- 4.6 7.6 9.2 13.9 16.4 19.9 34.07 . Net Operating income 4 . 3 .4 .8 1 3 1 .4 1 8 . 6.0 -8. Rate of Return on Net Fixed 0.3 1.4 6.8 10.3 14.5 185 6.0-
Assets In Operation (%)d/ 5.1 6.8 12.0 12.1 15.0 17.2
RETURN FORECAST ACCURACY-

9. Operating Revenue 
196 141 92 64 61 5810. Operating Costs 
148 122 113 76 74 7111. Net Operating Income 
933 243 63 48 46 44

A/ Revenues from telecommunication operation only (there are no indirect taxes on telephone calls).b/ Including depreciation, but excluding intereat (ICE pays no direct tax).c/ Net operating income as . of average net fixed assets in operation.d/ Defined by the ratio: Forecast/Actual.
._ 1966-1970.



COSTA RICA - INSTITUTO COSTARRICENSE DE ELECTRICIDAD: ELECTRICITY AND TELECOMMUNICATIONS OPERATIONS COMBINED TABLE II-A.4
LOAN 346-CR (July, 1963)

1964 1965 1966 1967 196 1Average Annual Increase Rate (.)
- -64196 -- -6 -- - - 6 19 9 19 (1964-1970)

FINANCIAL RETURN FORECAST (Colones mln)

1. Operating Revenue a / 46.2 38.8 66.8 74.8 81.2 89.7 97.7 13.52. Less: Operating Costs- 30.2 37.8 38.7 41.1 43.1 46.2 48.8 8.33. Net Operating Income 16.0 21.0 28.1 33.7 38.1 43.5 48,9 20.04. Rate of Return on Net Fixed
Assets in Operatio3 (%)S/ 7.2 6.7 6.7 7.3 8.4 8.6 8.85. Debt Service Coverage- 1.5 1.6 1.9 2.2 2.3 2.4 2.66. Debt/Equity Ratio 51/49 53/47 52/48 50/50 52/48 51/49 48/52

ACTUAL FINANCIAL RETURN (Colones mmn)

5/
7. Operating Revenue b/ 33.8 46.5 51.5 63.6 80.9 95.1 111.7 22.08. Less: Operating Coat - 20.3 27.0 27.9 37.4 41.7 47.2 51.5 16.89. Net Operating Income 13.5 19.5 23.6 26.2 39.2 47.9 60.2 29.010. Rate of Return on Net Fixed

Assets in Operatioa (%)S/ 5.8 8.3 9.3 7.2 8.4 10.0 12.311. Debt Service Coverage- 1.3 1.5 1.4 1.3 1.7 2.0 2.412. Debt/Equity Ratio 43/57 55/45 57/43 57/43 60/40 58/42 57/43

RETURN FORECAST ACCURACY-

13. Operating Revenue 137 126 130 118 101 94 8714. Operating Costa 149 140 139 110 103 98 9515. Net Operating Income 119 108 120 129 97 91 81

a/ Revenues from electric power and telecommunications operations only (there are no indirect taxes on power sales or telephone calls).b/ Including depreciation, but excluding interest (ICE pays no direct tax).
c/ Net operating income as % of average net fixed assets in operation.
d/ Times interest payable is covered by net operating income (before interest).
e/ Defined by the ratio: Forecast/Actual.



INSTITUTO COSTARRICENSE TRICIDAD - ICE
SOURCES AND APPLICATIONS OF FUNDS - 1963-1971

ELECTRICITY AND TELECOMMUNICATIONS OPERATIONS COMBINED TABLE II-B
(in million t)

LOAN 276-CR (1961) LOAN 346-CR (1963
Period 196U-19T a/ Period L 63-1966 Period 19 3-1970Forecast Actual at Actual Forecast Actual% of % o or T? T -0SOURCES OF FUNDS Total Total Total Total Total Total Total Total Total Total Total Total

1. Net Internal Cash Generation 10.7 8.8 12.8 n.a. 42.2 16.0 1.6 0.1 160.8 31.6 20.0 3.5
2. Borrowings

Domestic:
ICE Bonds 

57.3 17.4 109.2 19.0B.N.C.R. 
1.2 16.5 5.0 1.2 16.5 2.9Other 12.0 9.9 15.9 43.7 13.2 18.9 22.2 3.9Sub-total IT *-O n.a. n.a. i7T 9 117.5 ~ 20.1 T- 79 -

Foreign:
IBRD 276-CR 49.4 40.9 48.4 n.a. 134 5. 136 3 13.6ID36- -3 59. 136 39.7 13.4 ) 13.IBRD 346-CR 

144.2 3 117.1 3 145.7 } 31.2 146.4 32.7
IBRD 631 & 632-CR 

27.9Future Foreign Exchange Loan 112.6 22.1
CDB 

17.7 6.7 8.8 2.7 17.7 3.5 1 ?.7 3.1
CABEr 

7.3 2.2 83.1 1.4Suppliers Credit 6.1 1.1Private Banks 10.0 3.0 82.4 14.4Other 18.6 15.4
Sub-total 6.0 E. n.a. n.a. 1.17-Q 2_9.T U 30.2 2

3. Other (consumer deposits, CNFL
amortization payments, gov't
contributions, reductions in
working capital) 30.0 25.0 n.a. n.a. 29.3 11.1 55.4 16.7 39.0 7.7 103.9 18.04. Total Sources of Funds 120.7 100.0 n. . n.a. 263.9 100.0 331.3 100. 509.3 100.01.0

APPLICATION OF FUNDS

5. Construction Expenditures (excluding
interest during construction)

Pownr 111.3 144.3 180.5 233.2 352.6 375.5
Telecommunications ---__ 80.8 69.4 149.8 142.0Total 111.3 5702. 51727.5

6. Others 10.0 7.8

7. Total Application of Funds 121.3 144.3 261.3 310.4 502.
8. ,Net Cash Surplus (Deficit) (0.6) n.a. 2.6 20.9 6.9 40.69. Debt Service 41.2 33.9 72.4 98.7 187.3 329.6a/ Precise actual figures for years 1960 & 1961 were not available, hence estimations could be made only for net internal cash generation, debt service and construction expenditures

over the whole 1960-63 period.
b/ This figure includes approximately 06.7 million of down payment that ICE paid in 1968 for the purchase of CNFL assets fromn EBASCO ( fi'rmer owners of CuW,). The balance of the

070 million purchase was paid by ICE in the form of 7-3/4% negotiable notes redeemable over a period of 171k years. CN"?L is required to provide ICE funds on an arnnual basis topay for meeting debt service payments to EBASCO.



COSTA RICA - INSTITUTO COSTARRA E ELECTRICIDAD ABLE III
PROJECTS IPI~

Start Commissioning Construction CONSTRUCTION COST~
Construction Date Period Project Scope (US$ millions)

months) L.C. F.X. otal

LOAN 276-CR (US$8.8 million)

Rio Macho Plant Forecast Feb., 1958 April, 1963 62 2 x 15 MW Hydro 6.51 5.22 11.73
Actual Feb., 1958 Sept., 1963 67 2 x 15 MW Hydro 8.07 5.48 13.55

Colima Diesel Plant Forecast Feb., 1961 April, 1962 14 2 x 4 MW Diesel 0.66 1.63 2.29
Actual Feb., 1961 n.a. n.a. 2 x 4 MW Diesel 0.31 1.46 1.77

Limon Diesel Plant Forecast n.a. n.a. n.a. 2 x 0.5 MW Diesel 0.07 0.16 0.23
Actual n.a. n.a. n.a. 2 x 0.5 MW Diesel 0.02 0.14 0.16

Transmission System Forecast n.a. n.a. n.a. 80 km 138 kv 0.97 1.79 2.76
Actual n.a. n.a. n.a. n.a. n.a. 0.89 1.72 2.61

LOAN 346-CR (US$22.0 million)

Part A: Power (US$12.5 million)
Cachi Hydro Plant Forecast Jan., 1962 Dec., 1965 47 2 x 28 MW Hydro 8.65 8.71 17.36

Actual Jan., 1962 Feb., 1967 61 2 x 32 MW Hydro 16.42 8.87 25.29

Associated Transmission (185 km 33 kv
and System Extensions Forecast 1963 1966 36 1190 km 138 kv 1.87 4.10 5.97Actual 1963 1967 48 n.a. n.a. 1.44 2.41 3.85

Part B: Telecommunications
(US$9.5 million)

b/
Total Expenditures- Forecast Jan. 1964 mid-1966 30 26,000 DELs 3.10 9.50 12.60

Actual mid-1964 Dec., 1967 42 33,680 DELs 7.10 9.50 16.60

LOANS DISBURSEMENT PATTERN

1961 1962 1963 1964 1965 1966 1967 1968

LOAN 276-CR Forecast: Amount (U-$ mmn) 4.69 3.89 .22
% of total 53 44 3
Cumulative % 53 97 100

Actual: Amr-unt (US$ mmn) 2.42 4.34 1.89 0.15
% ol' ttal 28 49 21 2
Cumulative % 28 77 98 100

LOAN 346-CR Forecast: Amount (US$ mmn) 3.94 7.81 6.86 3.17 0.22
% of total 18 36 31 14 1
Cumulative % 18 54 85 99 100

Actual: Amount (US$ mlri .82 3.15 9.37 4.39 4.o 0.27% -f total 4 14 43 20 18 1
Cumulativr % 4 18 61 81 99 100

a! In(ludes interest during construction, and contingencies for forecast figures.
T7/ Due primarily to changes in project content during implementation, detailed breakdown of actual expenditures are difficult to directly compare to originalproject co :t "7timates; hence *>niy the trtal figure appears here for direct comparison. I



L~~~~e .9 e,,c-~.

C. 
N " 'A R A G U A 

A

COSTA dCA

Crio ue u\

Coixiria Cormor

Lin

T. . ,1r. S q.r r

cooniaroo onn. eeda erfo rau

CCrr

COSTA RICA
INSTITUTO COSTARRICENSE DE ELECTRICIDAD
TELECOMMUNICATION - LONG DISTANCE NETWORK -

Ledo Juries Clonied rim.E

EXISTING TELEPHONE EXCHANGES & LONG DISTANCE NET WORK crt Pmr r

S Metropolitan multi, exchange area, urban and interurban
* Telephone exchange

Main microwave Or cobl. long distance link oo o
VHF radio link or xubsidiory cable

ak Microaae/ VHF ntermnadrate station C'r ,am
cO Line concentrator

CURRENT EXPANSION & CONSTRUCTION_2nd stoge, 969-973)0 Extenrion to existing .elephone exchanges 
y* New exchange 

-O"" Line concentrator-

en-m . -Additional channeling or radio equipment to existing links
New lung distance links

-------- --COMTELCA network n
NEW TELEPHONE EXCHANGES_& LONG DISTANCE NETWORK(3rd. stge, 1972-1976)

* Telephune exchange
Main miuruoucv or cable lung distance line

lVHF rdio lnk or subsidiary cable
Line concentrtor

A Microwae/VHF intermediate Paiun -ic

CUGUST R97 PRO - 3546

TEEOMNCTO xLOGDSAC EWR



COSTA KA
INSTITUTO COSTARRICENSE DE ELECTRICIDAD

INTERCONNECTED SYSTEM
L9FP~A I0

a.. k~c.A-.I

I o

C ~~~~ ~ R C-. 0~n- A'~O~

A a oribbeon
o,.,.

P a c ICc Ocean LCe..an

i-qro EXISTING POWER FACILITIES PROPOSED PROJECT
138 KV Transmission Lino 138 KV Transmission Linip

33 KV Transmission Line 33 KV Trannsission Line

Less t~on 33 KV 0 138 KV/33KV Substation if 2~

F H.dro P wnr Pint AUTURE
N-yra-.r ln 138 KV Tirrnsirs Line

& Thermal P.wEr, Plant o Towns

0 .0 0 SO 00 A0oA

P-rE-AISAN JOSE AREA
asr0 1 .4.36 ee,~

IT 171Oc al



INTERNAT:ONAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT

WASHINGTON, D.C. 20433, U.S.A.

OFFICE OF THE PRESIDENT

IECLASSI VIED
CONFIDENTIAL ) 0 Z 2I

SecM73-25 G iVES

January 12, 1973

MEMORANDUM TO THE EXECUTIVE DIRECTORS
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PREFACE

As one product of the Operations Evaluation Division's current

effort to test different approaches to evaluation and audit of Bank ac-

tivities, this paper represents the second attempt to apply the simplest
technique -- summary audit. (The first was the "Summary Audit of Costa
Rica First Highway Project," dated October 20, 1972.) This report covers
the Bank's first power project in Trinidad & Tobago, supported by Loan
293-TR. It assesses the extent to which the basic project objectives and
loan covenants were fulfilled, reasons for significant deviations and
implications regarding the efficacy of Bank action. To the extent pos-
sible lessons are sought as to how the lending activity might have been
improved.

The first Bank-supported power project in Trinidad & Tobago was
chosen for summary audit because loan disbursements ended in 1968, the
year from which it was decided to select projects for initial attempts
at auditing. The elapsed period of five years is considered adequate for
the project's outcome to be fairly fully visible, although much of the
benefits should still lie in the future.

To prepare the audit relevant Bank files and documents were
briefly reviewed and the project was discussed with staff who had been
involved. A one-week mission was undertaken to complete basic tables
and to discuss the project with the Trinidad & Tobago authorities and the
power company.

The considerable assistance provided by Government officials and
by the Trinidad & Tobago Electricity Commission is gratefully acknowledged.

Note: Currency Equivalent:
1956 - Nov. 1967: US$1.00 = TT$1.71
Nov. 1967 - 1971: US$1.00 = TT$2.00
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SUMMARY

The Trinidad & Tobago Electricity Commission was given its present

legal form as an autonomous entity, with Chairman and directors appointed

by Goverment, solely responsible for all phases of public power supply

throughout the country, by legal changes introduced in 1961 as a condition

for a Bank loan. Loan 293-TR of US$23.5 million was made in August 1961

to cover most of the foreign exchange cost of a five-year power develop-

ment program.

There were two principal elements to the power development pro-

gram, each of about equal importance: construction of a new thermal power

station at Port-of-Spain with two 50 MW units installed and a pipeline

to link the station with the gas fields and, secondly, substantial expan-

sion of the T&TEC power transmission and distribution network. The gen-

eration part of the project was accomplished in well under the four years

expected and with a cost overrun of some US$2 million equivalent or

about 10% of expected costs. The transmission and distribution part of

the project was modified somewhat over time and took seven years instead

of the projected five, mainly due to shortage of engineering staff; foreign
costs were somewhat lower than expected but there was a 150% overrun on

local costs, partly due to the extended time required to complete the

project and the rapid increase in wage rates that took place simulta-

neously. Elements that had to be dropped from the distribution program,
to make place for other items that proved more urgent, have been comple-

ted subsequently. The delays in execution do not seem seriously to have

constrained load growth. The percentage of households connected in-

creased from about half in 1961 to two-thirds in 1971.

Despite variations from year to year, load growth has generally

been closely in line with the projections which constituted the main jus-

tification of the project, and T&TEC has met this load satisfactorily.

It has at the same time invested in substantial amounts of additional

generating capacity not foreseen at the time the Bank's loan was made.

However this additional capacity was obtained rather cheaply so that

total system investment has been only slightly more than expected. Aver-

age system costs per kwh sold almost halved in the 1960s to reach UScl.l
in 1969, although they rose about 25% over the next two years due to

rapid wage increases.

Except for the first three years after the Bank's loan was made,
when the general level of tariffs was being gradually raised and some
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special costs were incurred, T&TEC has adhered to all the targets of fi-

nancial performance specified in its agreements with the Bank. Returns

on average net fixed assets have, since 1964, remained in the 8-12%

range, compared with 4-6% in the years through 1963. Net internal self-

financing, at 40% for the period 1961-70, exceeded the level forecast by
the Bank; it approximated 75% in each of the years 1969-71. These good
results have been achievedeven though one third of sales each year have
been to a single large enterprise at subsidized rates.

Loan agreements with the Bank and related supplementary letters
appear to have played a useful role in enabling T&TEC's satisfactory
performance. Under the 1961 legislation it has had a fair degree of
autonomy with regard to tariffs and the power to accumulate its own re-
serves. At the strong urging of the Bank in 1961 T&TEC negotiated a
long-term contract for gas supply which proved quite favorable. The
target operating ratio agreed with the Bank (70%) appears to have en-
couraged cost consciousness and contributed to the fall in unit costs.
T&TEC's power to manage its own personnel has not been infringed, and
it has actually been able to reduce its staff somewhat at the same time
as customers and sales have been increasing quite rapidly; senior staff,
which was about 50% expatriate in 1961, is now virtually 100% Trinida-
dian.

The Government has sometimes been concerned that T&TEC may be
too strong financially compared with other utilities, attracting to
itself an undue proportion of skilled people and investing in expansion
more than would be strictly necessary. The Bank has strongly urged pre-
servation of T&TEC's full autonomy against various proposals for superior
commissions with powers over all utilities, but it too has recently
been concerned that overinvestment may have occurred. Following the
criteria that the Bank accepted for capacity planning it is not easy to
demonstrate substantial overinvestment except for brief periods, related
to the variability of loads. On the other hand it is quite possible
that economies could have been made by improvements in load forecasting,
better analysis of the capacity margin required to allow for outages,
clearer decision as to appropriate reliability standards, elimination
of tariff structure anomalies, etc. These are complex matters which war-
rant more study than they seem to have received.

Judgment on the key questions whether T&TEC's development is out
of balance with that of other utilities in the country, and how far it
is desirable that it should be so, are beyond the scope of this audit
because it would involve broad review of other services and utilities.
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The Trinidad authorities exempted T&TEC from the control of the Statutory
Authorities Service Commission, responsible for personnel matters in pu-
blic entities. T&TEC is subject to regulation by the Public Utilities

Commission established in 1966, but it is not clear whether this Commis-

sion has yet succeeded in securing a better allocation of resources among
utilities and discouraging their acceptance of inflationary wage increa-

ses, as was its purpose. As regards T&TEC the Bank played a useful role

in urging an increase in the rate of interest which T&TEC pays on the

substantial advances that the Government has made to it and that consti-

tute the bulk of its equity.

Relations between the Bank and T&TEC have on a number of occa-

sions been rather unproductively strained for reasons that are hard to

identify with precision; T&TEC seems to have sometimes been unduly sen-
sitive and reluctant to accept advice but the Bank appears also not always
to have shown the consistency and diplomacy that would have given its
voice as much weight as it might have had. In two areas in particular
it would seem that the Bank could have contributed more than it did, in
connection with Loan 293-TR, to sound development: (i) improvement of

T&TEC's own system planning capabilities and (ii) conception and imple-
mentation of a sound regulatory framework for public utilities.
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SUMMARY AUDIT OF FIRST TRINIDAD & TOBAGO POWER LOAN

The Project

In October 1958 the Government of Trinidad & Tobago approached
the Bank for assistance in financing public utility investment. The ini-
tiative was supported by the British Government which remained responsible
for the islands (now with about 1 million population) until they were
given independence in 1962. The Bank reacted favorably and dispatched,
in the spring of 1959, an economic mission to review the islands' over-
all prospects and an appraisal mission to analyze a power project submit-
ted in January. The Government was concerned that there might have been
temporary overinvestment in power in the past and sought the Bank's help
to rationalize financial and institutional relationships between itself
and the various public authorities responsible for electric power, prin-
cipally the Trinidad & Tobago Electricity Commission (T&TEC). In December
1959 the Government agreed to take the reform measures suggested by the
Bank -- mainly amalgamation of the two other entities responsible for
public power supply into T&TEC and increased financial and organizational
autonomy for the consolidated operation. The necessary legislation was
prepared, approved by the Bank late in 1960 and passed by the Trinidad
& Tobago Legislature in April 1961, when a further appraisal mission also
visited the country to review the revised expansion project which had been
prepared in the meantime. Loan Agreement 293-TR was signed August 16, 1961
to provide US$23.5 million to cover most of the foreign exchange cost of
a five-year power development program. The original closing date was
December 31, 1965, but the final disbursement was made in 1968, after two
postponements of closing date. At the eventual closing date of March 31,
1968, US$2.1 million of unspent funds were cancelled from the loan.

The project comprised all the main elements in T&TEC's 1961-65 ex-
pansion program -- a 2 x 50 MW first stage of an eventual 220 MW Port-of-
Spain "B" thermal station, a 41-mile 16" gas pipeline to provide fuel for
the generating station and other uses, and substantial expansion of the
power transmission and distribution system. The following table summarizes
the main elements in the project and their forecast and actual construction
periods and costs (excluding interest during construction).
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Construction Period (months) Construction Cost (US$ mmn)

a/
Forecast Actual % Increase Forecast- Actual % Increase

Port-of-Spain 52 43 -17% 14.9 17.7 19%
"B" Plant

Gas Pipeline 23 26 13% 3.6 2.7 -25%

Transmission & 59 83 41% 13.4 17.9 34%
Distribution

Eng'g. & Admin. 1.7 2.6 53%

Total Project 33.6 40.9 22%

a/ including contingencies.

The principal objectives of the project were to meet growing energy
requirements in Trinidad & Tobago in the most economical way and at the
same time to assist the development of T&TEC along sound utility lines.
The Bank gave particular attention to the entity's freedom to establish
its own rates within approved guidelines and to accumulate reserves, to cla-
rification of its financial obligations to the Government and to non-
interference by other public bodies in its personnel management. Some
of the most important matters covered in the Loan Agreement and supplemen-
tary letters related to these points. T&TEC was to maintain an operating
ratio (operating expenses, including depreciation -- of at least 4% of
fixed plant in service -- but excluding interest, as a ratio to operating
revenue) not greater than 70%, calculated on the basis of a three-year
moving average beginning January 1, 1962. The Government would not call
for repayment during the life of the Bank's loan of the advances it had
made and was to make to T&TEC, and, with these advances regarded as equity
rather than debt, T&TEC would not allow its debt/equity ratio to exceed
60/40. The Government would give prior notice to the Bank, in time for
it to be able to make comments, of any proposed changes in the T&TEC Or-
dinance, any legislation which would affect the operations of the Commis-
sion, and proposed appointments to the three top management positions.

The Loan became effective on December 19, 1961, four months after
signing. Effectiveness had been briefly delayed by negotiations to
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finalize a long-term contract for supply of gas to T&TEC, which the Bank

had required to be agreed before commitment of the loan and signed before

the loan was declared effective.

Project Execution

1/
The Port-of-Spain thermal station, with two 50 MW units,-/ was

commissioned in March 1965, about nine months ahead of schedule and at

a unit cost (including allowances for engineering and administration) of
about US$190/kw, 18% above the appraisal estimate of US$160/kw. The

first 50 MW unit was actually completed in October 1964, but a fracture

in one of the reinforced concrete inlet culverts of the sea water cooling
system required extensive repairs and the unit was not returned to ser-

vice until January 1965; the second 50 MW unit was completed in March.

The cause of the fracture was inadequate reinforcement of the concrete

culvert. The civil engineering consultants (Howard Humphreys and Sons)
admitted a serious design error and, after initial reluctance, accepted
full responsibility for the repairs and additional costs; these costs

are therefore not reflected in the figures shown here. The cost overrun

on the plant, which was partially compensated by savings on the related

gas pipeline, occurred entirely in the civil works portion and was mainly
in local currency costs. The pipeline was completed a few months behind
schedule but in sufficient time for the existing Port-of-Spain "A" sta-
tion to be converted to gas before the end of 1963, which enabled substan-
tial savings in running costs, since the well-head cost of gas was about
one-third the price of fuel oil.

Most of the original transmission and distribution program was
eventually accomplished but-some minor changes were made in light of
evolving needs and there were substantial overruns in time and in costs
(all on the local cost side); extensions of the loan closing date were
entirely to allow more of this part of the original project to be accom-
plished. Approximately 62 miles of 66 kv transmission line (as originally
expected), 79 miles of 33 kv primary distribution line (against 73 miles
planned) and 5 miles of 33 kv underground cable (against 6 miles planned)
were built. Additional secondary distribution lines were installed, but
due to technical difficulties only 75%, instead of the planned 100%, of
the distribution systems supplying Port-of-Spain and San Fernando were
reconstructed by the time of the extended closing date to operate at 6.6
kv instead of 2.3 kv; this work has however since been completed. The
delays were principally due to persistent shortage of engineering staff
for both the planning and execution aspects of the work; T&TEC was

1/ and civil works designed in part for the anticipated eventual
220 MW station.
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reluctant to hire the consultant assistance advised by the Bank in view

of the expense and a desire to develop local experience. Foreign costs

were somewhat lower than expected, but there was a 150% cost overrun on

local costs, an unidentifiable part of which was due to repeated in-

creases in wage rates over the extended period eventually required for

execution of the project.

When the second extension of the closing date was under discus-

sion late in 1967 T&TEC wanted to apply the approximately US$2 million

which was expected to be undisbursed by March 31, 1968 to its 1968-69

transmission and distribution program. However this would have meant

substantial expenditure of loan funds on works not originally envisaged
under the project and the Bank considered it preferable that a new pro-
ject be prepared. Such a project was appraised in August 1968 and the

Bank eventually made, in May 1969, a US$2 million loan (Loan 601-TR) in

support of T&TEC's 1969-70 transmission and distribution program.

System Growth

In 1961, when the Loan 293-TR project was appraised,it was be-

lieved that gas would be available in sufficient quantity that T&TEC would

be able not only to meet the needs of its own power plants in Port-of-Spain
by the pipeline from the oilfields at Penal but also to sell gas directly

to industrial users in the Port-of-Spain area. All existing fuel oil
users there were expected to convert to gas. However, recoverable gas
reserves turned out less than expected and T&TEC's own requirements were
greater, and so this facet of the project never became operative; it has
remained purely a power project.

T&TEC's generating capacity in 1961 consisted of 72.5 MW of steam
plant (50 MW at Penal and 22.5 MW at Port-of-Spain "A" station) and 8.7 MW
of diesel plant, a small part of it in Tobago, a much smaller island some
19 miles distant from Trinidad; another 20 MW unit at Penal was under
construction. Addition of the two 50 MW units at Port-of-Spain "B" would
therefore bring total system capacity to some 200 MW which would provide
a firm generating capacity (i.e. total capacity less the largest single
unit) of 150 MW. This in turn was expected to be enough to cover peak load
through 1970 when a new 60 MW unit would be brought on line.

In practice significantly larger amounts of additional generating
capacity have been installed, even though loads have generally been
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slightly below the levels forecast. Through 1970, instead of the 60 MW

allowed for, 105 MW of additional capacity was installed independently
of the Bank project. Peak load on the other hand was 142 MW in 1970,

compared with the 149 MW forecast in the appraisal report. Despite the

larger physical expansion, however, T&TEC's overall investment program
through 1970 was-only slightly more expensive than expected (see Table

II-B), mainly because the additional capacity was obtained at quite low

prices.

The first capacity increment that had not been envisaged at the

time of appraisal came in 1964. A serious accident at the Penal station

in August 1963 had necessitated temporary load shedding and also put 20 MW

of capacity out of commission until March 1964. At the same time indus-

trial loads were growing much faster than had been anticipated and, in
particular, T&TEC had a contractual obligation to meet a new 20 MW load
of Federation Chemicals Ltd. expected for December 1963. Consequently
it decided to purchase 25 MW of gas turbines on an emergency basis. The
large new load did not in fact materialize until March 1964 when the Penal
unit came back on line. Nevertheless the gas turbines did play a key role
in keeping firm generating capacity ahead of system demand until January
1965 when the first 50 MW unit at Port-of-Spain came into full operation;
they were heavily used in this period. In 1965-68, with more ample capa-
city available including the gas turbines as well as the new "B" station,
T&TEC decommissioned 6 MW of 25-year old diesel plant and 18 MW of steam
plant at Port-of-Spain "A' station that was only some 12-20 years old.
This had not been envisaged in 1961 but may have been economically justi-
fied once the gas turbines had been installed, even though the old steam
units had lower heat rates and the gas turbines have presented considerable
problems of maintenance and reliability.

In 1967 T&TEC increased its forecast of 1970 load by some 15-20
MW to 165 MW, apparently in light of industrial prospects, and this requi-
red that addition of further generating capacity be brought forward to
1969. Bids (with offers of financing terms) were called for a unit in
the range 50-75 MW, since it was felt there might be some economies to
be had by purchasing a larger unit than the 60 MW originally envisaged.
It was eventually decided to accept, apparently largely on grounds of low
unit cost, the International General Electric offer, on a turnkey basis,
of an 80 MW unit, estimated to cost only US$105/kw installed and with good
financing terms available from the US ExIm Bank. The unit was duly comple-
ted, at Port-of-Spain, by September 1969, at a total cost of US$115/kw.

In 1970, T&TEC was envisaging purchase of a further 80 MW unit,
again on supplier credit terms with a turnkey contract, for completion
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about 1973 or 1974 when load was expected to reach 180 or 190 MW and firm
capacity would be only 195 MW without the addition of another unit. Early
in 1971 it signed a new contract with International General Electric for
a second 80 MW unit. The decision was based not only on prospects for
the growth of peak load but also on the consideration that T&TEC loads
had unusually high industrial component (72% in 1970 as compared, for
instance, with the 57% expected in the Bank's 1961 appraisal report) and
load factor (73% on an annual basis in 1970 as compared, for instance,
with the 57% expected in the Bank's 1961 appraisal report), both factors
warranting higher reliability than would otherwise be justified. The
new unit is now expected to be completed in 1974, at a unit cost of
US$150/kw.

The Bank's permission for these, unforeseen system additions was
not required because T&TEC was able to finance them without departing
from Loan Agreement covenants. However the Bank was fully aware of the
decisions and did not advise against them when they were being made, un-
less it was by informal comment of visiting staff members of which no
records exists. Then:in October 1971 it wrote letters to T&TEC and to
the Government sharply criticizing T&TEC management for overinvestment
in generating capacity and adoption of excessive unit size; it recom-
mended, in very general terms, a substantial strengthening of the Com-
missionts System Planning Department. In retrospect it would seem that
the first 80 MW unit might possibly have been postponed a year or two
without affecting T&TEC's ability to meet the load which actually mate-
rialized -- mainly because the political troubles of April 1970 and en-
suing strikes curtailed load and load growth unexpectedly. The slowdown
in load growth also raises a question whether 80 MW may not have been
too large a unit size, especially given the high reliability standards
desired, although it represented significantly lower proportions of total
installed capacity and of expected system peak load on initial introduc-
tion than was the case with the Bank-supported 50 MW units!' five years
earlier. However, beyond better foresight of the events of 1970 -- which

1/ It is noteworthy that the Bank had even suggested at one point
that these units should be 60 MW rather than 50 MW. It was con-
vinced to accept 50 MW size for these units bya letter in which
the consultants (Preece, Cardew and Rider) placed main emphasis on
the relatively small advantage to be obtained in Trinidad from
lower heat rates due to the very low price at which gas was then
available.
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could hardly have been expected -- improvements in planning, to achieve
more economical results, would clearly have required new criteria -- for
instance on appropriate reliability standards -- and new investigations
-- T&TEC plant outage records, for instance, are notably poor. These the
Bank atno point suggested.

The delays on the transmission and distribution program do not
appear to have restrained T&TEC's load growth to any significant extent.
Industrial loads have generally been connected expeditiously and the
percentage of households in the country receiving electricity has in-
creased sharply from about half in 1961 to two-thirds by 1971. Rural
electrification has received some support from the Canadian Government.

T&TEC's average costs per unit sold have declined sharply since
1961, aided by the rising system load factor, the increasingly efficient
thermal plant added and the good gas supply contract negotiated at the
advice of the Bank in 1961. Distribution system losses have been reduced
from some 14% in 1961 to about 9% in 1971. The labor force has been re-
duced slightly in absolute terms despite the simultaneous tripling of
loads, and the number of customers per employee increased from less than
50 in 1961 to more than 75 in 1971. Average system costs have fallen
about in line with 1961 projections. The following table shows the
trend in T&TEC's average unit costs and compares them with those for
the somewhat similar Singapore system!/ (all in terms of US4 per kwh
sold, with conversions at official exchange rates):

Trinidad & Tobago: T&TEC Singapore: PUB

1961 1965 1969 1971 1960 1962 1965 1970
Depreciation 0.53 0.47 0.38 0.41 0.55 0.51 0.45 0.37
Fuel 0.38 0.20 0.15 0.15 0.59 0.48 0.66 0.32
Other Op. Costs 0.83 0.54 0.42 0.59 0.40 0.41 0.46 0.26
Administration 0.43 0.24 0.16 0.23 0.14 0.16 0.17 0.09

2.17 1.45 1.10 1.38 1.68 1.56 1.74 1.04

Peak Demand (MW) 53 105 143 153 118 139 192 377

Customers ('000s) 99 128 151 161 98 119 169 268

per cap. income ($) 900 550 800

1/ Public Utility Board (PUB), which differs from the T&TEC system most
importantly in relying entirely on fuel oil rather than gas, with
the consequence that generation maintenance costs per unit generated
(included in Other Operating Costs) could be expected to be slightly
higher. Fuel costs themselves, per unit generated, should not of
course be compared directly between the two entites in view of the
different circumstances confronted by each.
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The table shows that T&TEC's costs practically halved between 1961 and

1969, with the largest reductions occurring in the administration and

other operating cost items that include all wages and salaries; by 1969
these items were virtually identical with those for Singapore in 1962

when its system was of similar size, although with less customers. The

same items increased substantially in 1971, mainly due to large wage
increases, but the higher level compared with Singapore in 1962 seems

fully explicable by Trinidad & Tobago's higher per capita income and
wage-level. The continuing downward trend in Singapore with increasing
system size suggests potential for substantial further economies in
Trinidad as its system grows, leaving aside the substantial increase in

gas prices that T&TEC may face from 1974 as a result of its original 11-
year fuel supply contract coming to an end.

Financial Aspects and Tariffs

Under the Bank's 1961 loan the most important covenant relating
to financial performance was that specifying a maximum 70% operating
ratio. Senior T&TEC officials feel that this covenant focussed atten-
tion on cost reduction; hence it may have contributed to achievement of
the downward trend in unit costs shown above. T&TEC initially had dif-
ficulty living up to the agreement. Despite tariff increases of 5% in
January 1963 and 10% in March 1964 it failed to meet the test for the
first three-year period, 1962-64, for which the actual operating ratio
was 75%. When T&TEC explained that results had suffered from the acci-
dent at Penal, the ensuing purchase of emergency gas turbines that were
expensive to run, and hurricane damage in Tobago in 1963, the Bank did
not press for an immediate tariff increase. After 1965 the three-year
moving average operating ratio never again exceeded 70% (see Table II-A).
The 1969 loan agreement replaced the operating ratio covenant with an
8% minimum rate of return on average net fixed assets, and T&TEC has
also adhered to this.

Overall financial performance has in fact improved sharply during
the period the Bank has been associated with T&TEC~. Returns on fixed
assets have improved from the 4-6% level for the years through 1963 to
the 8-12% range since. T&TEC's net internal self-financing rate was 26%
over the main project construction period 1961-65, compared to the apprai-
sal report's target of 27%, and was 40% for the 1961-70 period compared
to a forecast of 38%; it has been in the neighborhood of 75% for each of
the last three years. Debt-service coverage over the 1961-71 period has
been below 1.5 only once (1.4 in 1966) and the debt/equity ratio has
never exceeded 45/55, well below the limit of 60/40 specified in loan
documents.
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Part of T&TEC's financial strength rests on the substantial
advances it has received from the Government, amounting to US$22.7 million
equivalent (including accrued interest) since its establishment in 1945,
which are treated as part of the Commission's permanent capital under the
agreements with the Bank; they still account for nearly one-third of
total capitalization although their share has been falling as T&TEC has
borrowed elsewhere. These advances were made from time t time for capital
improvements and expansion and fall into two categories. Advances received
prior to March 1956 (US$5.3 million) had no terms of repayment but car-
ried interest rates of 2-5%. The bulk of the advances were made after
April 1956, mainly to cover T&TEC's 1956-61 expansion program. No in-
terest had been paid or accrued on this second group as of 1960, pending
a final decision by the Government as to their ultimate status. The Bank
urged that they be treated as equity, on which dividends would be payable.
But the Government wanted a fixed interest rate, and it was finally agreed
that 5% p.a. would be accumulated on them (without being paid out) for
the five years through December 31, 1965, when T&TEC would face a fairly
tight cash flow situation; after that date interest would be payable to
the Government at rates to be determined but not exceeding 5% p.a. During
negotiations in 1968-69 for Loan 601-TR the Government requested that the
ceiling be raised to 8% and it was agreed that this would be done, the
difference between 8% and 5% again being accumulated rather than paid
out in the two years of anticipated relatively tight cash flow, 1969 and
1970. T&TEC however showed considerable reluctance to accept the higher
interest rate, despite its strong financial situation, its freedom from
income-tax and the fact that the original value of the advances has never
been adjusted in light of inflation. The Bank usefully urged the case
for implementing a more adequate interest rate and actual payments at
the 8% rate finally started with effect from January 1, 1972.

Late in 1964, in implementation of a Cabinet decision in principle
in February, the Government published a draft Bill to establish a Public
Utilities Commission (PUC) which would regulate utilities, review the
adequacy of their services and approve changes in their tariffs. The Bill
was not sent to the Bank but early in 1965 it came to the notice of a
supervision mission which expressed strong disapproval, on the grounds
that T&TEC was already publicly owned and run by Government appointees so
that establishment of a new commission to regulate it would be expensive
duplication for a small economy as well as being inconsistent with the
Loan Agreements with the Bank; it also feared the Commission might delay
implementation of tariff increases and hence have the effect of prolonging
T&TEC's failure to meet the 70% operating ratio target. Despite the Bank's
adverse comments, work continued on the preparation of the Bill. In April
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1966 the Government sent to the Bank a revised draft but by the time (June)

that the Bank sent its comments, again advising against establishment of

such a Commission but also adding useful suggestions for improvement in

the Bill if the Government were determined to go ahead, it had already

been passed by both houses of the Legislature. In the same month T&TEC

decided toincrease its rates 15% in order to reduce its dependence on

borrowing, but the Government required approval from the new Commission

before implementation. It took a considerable time to get the Commission

into operation and not until March 1968, twenty months later, was T&TEC

permitted to introduce a temporary 10% increase -- which was then made

permanent one year later, as a condition of the Bank's 1969 loan. Despite

the delay in the rate increase T&TEC fulfilled all financial covenants

with the Bank throughout these years and earned better than 8% rate of

return. However T&TEC, which initially also strongly opposed creation of

the PUC and sought the Bank's support for its opposition,has since come

to feel that it plays a useful role in legitimizing tariff increases,
and it has suggested that had the Bank taken a more positive attitude and

possibly even offered assistance ingetting the Commission off the ground

then its 1968 rate increase would probably have been less long delayed;

whether this assumption would have proved well-founded can now only be a

matter of speculation. The Government saw the PUC more as a means to

help strengthen the resistance of utility boards to inflationary wage in-
creases and to improve coordination among utilities by its effect on their

cash flows and investment policies; how far it has succeeded in accomplishing
these objectives could only be judged on the basis of a deeper study than

has been possible here, and a broader one reviewing the situation of all

the utilities which are subject to its regulation.

That there may well have been a need for an outside body, with

a trained staff, to review T&TEC's tariffs is also suggested by the

fact that since 1964 about one-third of total sales each year have been

to a single enterprise, Federation Chemicals Ltd., at heavily subsidized

rates. Sales to this enterprise have been at a price of 5-6 US mills

equivalent, which is less than half T&TEC's average cost of production,
less than one-third its average price over all sales and only just over

half its lowest kwh rate to other customers (for entirely off-peak con-
sumption). Reference to this enterprise was oddly omitted from the tariff

discussion in the Bank's 1969 appraisal report but taken up for the first

time in a 1971 supervision report.

Organizational Aspects

The 1961 revision of the T&TEC Ordinance, on which the Bank ad-
vised and also insisted as a precondition for its lending, appears to
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have been an important factor enabling T&TEC's substantial achievements

of the last decade. It delayed the Bank's lending more than a year but

this had no significant effect on system expansion since interim capital

expenditures were met by the Government. As a result of these efforts

the separate entities previously responsible for distribution in Port-of-

Spain and San Fernando were amalgamated into T&TEC, as the Government

desired and the Bank recommended. Secondly, T&TEC was given greater free-

dom to run its own affairs, manage its own personnel, budget for the longer

periods that are essential in electric power, borrow, accumulate reserves

to contribute towards expansion costs and set rates on agreed general prin-

ciples without having to obtain specific Government approval each time.

The Government has on several occasions expressed concern that

T&TEC has been allowed to move too far ahead of other utilities, due to

the very success of its operational freedom and to its financial strength;

there has been fear that T&TEC was an isolated enclave of development or

was in danger of becoming so, with its typically higher salaries; and

the feeling that too much may have been invested in power, which the Gov-

ernment expressed in first soliciting the Bank's assistance in 1959, has

persisted. Limitation of T&TEC's independence in regard to its rates

and standards of service by creation of the Public Utility Commission

was partly designed to deal with this problem and was probably desirable,

although it is as yet unclear what real impact this will have. Another

Government initiative in the same direction was passage of the Statutory

Authorities Act in 1966 creating a Statutory Authorities Service Commission

(SASC) with substantial powers over personnel matters in all public enti-

ties. T&TEC was brought under the Commission in principle in 1967, but

in fact there appears to have been no interference in T&TEC's management

of its own personnel. Nevertheless the Bank, when it came to hear of the

Act, was naturally concerned about the possiblity of such interference.

Signature of the 1969 loan was delayed several months by intensive nego-

tiations on an appropriate legal formula to prevent this, but eventually

the Bank was satisfied with Government confirmation of a formal letter

noting the Bank's understanding that SASC would not initiate any personnel

actions for T&TEC and would act expeditiously to permit actions initiated

by T&TEC in the interests of efficient operation. In September 1969 the

SASC did explicitly delegateback to T&TEC its powers with regard to T&TEC,
and no practical cases of alleged interference have arisen.

T&TEC has not of course been without staffing problems. They

were particularly acute in the early 1960s when many experienced expa-

triates left Trinidad & Tobago just before and just after independence.

The serious accident at the Penal station in 1963 resulted mainly from

staff inexperience. The Bank urged immediate measures to retain remaining
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expatriate staff (by increasing their remuneration) and to hire a few key
people from abroad. Action was taken and the situation was restored by
1965. Scarcity of qualified personnel does not in fact seem to have been

a serious bottleneck since that time, although T&TEC is still somewhat

short of technical and financial staff at the intermediate level. It has

had an effective training program throughout the period. Senior staff,
which was about 50% expatriatein 1961, is now virtually 100% Trinidadian.

The Board of T&TEC, which presently consists of a Chairman, Deputy
Chairman and eight members, all appointed by the Governor-General, plays
a somewhat fuller and more active role in the day-to-day running of the

Commission than is normal in a public utility. The Bank expressed some
concern about this in 1961 and made an important issue of it in 1971,
apparently on the basis of some comments by senior T&TEC staff to a new

supervision mission. But the Trinidad & Tobago authorities have not been
convinced, and there does not a present appear to be strong evidence of
excessive Board involvement hampering the effectiveness of the Commission.
The existing system seems to suit local conditions. The Bank appears to
have played a useful role in 1963 in drawing the Government's attention
to the need for a stronger and more qualified Board, which was put in
office a few months later.

Conclusion

The delays leading up to the Bank's first loan to T&TEC seem to
have been worthwhile, and the legislation which was then prepared with

Bank assistance appears to have worked reasonably well. The principal
physical objectives of the Bank's loan were achieved with a significant
saving in time on the key generation component and with cost overruns
that were absorbed by T&TEC without excessive difficulty and that were
not of such a size as to throw doubt on the economic validity of the pro-
ject. At the same time T&TEC has matured as an.effective national power
company, meeting a rapidly growing demand for power with only rare re-
sort to load shedding, substantially increasing efficiency, evolving
from heavy reliance on expatriates to almost none, and rapidly strength-
ening financially. The various covenants connected with the Bank's Loan
Agreements appear to have played a useful role, and the Bank has in sev-
eral instances adjusted them wisely to fit changing circumstances.

There was a more fundamental objective for which the Government
of Trinidad & Tobago sought the Bank's help -- development of a power
company which would contribute to a balanced pattern of development in
the country. Judgment as to how far this objective has been attained is
beyond the scope of this audit, because it would require comparative re-
view of other institutions and services in the country, especially other
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utilities. The Government has continued to express considerable concern
about it. The Bank's current feeling that there has been significant
overinvestment in power, not financed by it but undertaken by an entity
which it played an important part in sponsoring, also raises a question.
From the institutional point of view, the Bank has focussed rather
exclusively on what would be necessary to protect and foster the devel-
opment of the utility with which it has been directly involved and it
may have helped prevent some weakening of T&TEC that could have ensued
from the interventions of the PUC and the SASC. Whether such weakening
would have been desirable is quite doubtful; some of the principal fac-
tors relevant to consideration of this point would be the relative ade-
quacy of other public services, the financial and human strength of the
institutions responsible for them, and the degree of demonstration effect
that a well-run power company has had upon them -- all matters beyond the
scope of the present review, but meriting serious study.

T&TEC and the Government have not been particularly responsive
to the Bank's suggestions, especially since about 1963, and at times rela-
tions have been quite strained. These tensions do not seem to have
yielded productive results. Why they occurred is very difficult to iden-
tify, particularly without the framework of a broader review. The Bank
may sometimes have been lacking the diplomacy required for handling an
entity which had achieved important growth, was steadily adhering to all
major performance covenants with the Bank and was sufficiently strong to
be able to raise financing elsewhere with considerable ease. The incon-
sistencies in the Bank's initiatives and views (for instance in the mat-
ter of overinvestment at various points in time), and its seemingly
rather unsympathetic attitude on the problems Government was attempting
to solve with the PUC and the SASC were also probably factors. Doubt-
less there were sensitivities on the side of the Trinidadians which made
them reluctant to accept advice too and sensitive to any criticism.

But the record suggests that the Trinidad authorities were not
so reluctant to accept advice that the Bank could not have played an even
more useful role than it did. Recent discussion with the Trinidad author-
ities suggests that they would have welcomed further assistance in certain
instances.

In retrospect there would seem, in this case, to be two matters
on which the Bank might have taken more constructive action than it did:
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1. System Planning: T&TEC has successfully accomplished

major expansions of its system sufficient to keep up

with a load growth that has been very variable from

year to year and hard to predict. Overinvestment has

almost inevitably occurred at certain points and the

Bank has sometimes been very concerned about this.

But at no point does it appear to have given system-

atic attention to T&TEC's own system planning capabili-

ties, possibilities of improving load forecasts (which

have been changed frequently and may have been unduly
influenced by recent events), appropriate levels of

system reliability for the particular conditions faced,

criteria for selecting appropriate unit size, etc. And

in some respects, as for instance recording and analy-

sis of plant outages, T&TEC appears comparatively weak.

The Bank may have accepted too readily in 1960 that

system planning would be done by foreign consultants
and it would probably have helped more by giving closer

attention to matters such as these and the development
of T&TEC's own internal capability for coping with them.

2. Utility Regulation: Although the evidence does not sup-

port the view that T&TEC has been inefficient as a result
of lack of supervision by a regulatory authority, it
seems unfortunate in retrospect that the Bank took such

an unsympathetic and unconstructive stand at the start
of discussion about the Public Utility Commission which
the Government had decided to establish. The Bank does

not appear to have investigated the merits of the Govern-
ment's case that there was need for such a Commission to
secure better coordination and resource allocation among
utilities and to help slow the wage spiral. Serious
analysis of these issues, from a broad perspective,
might have changed the Bank's view on the need for PUC
and would at least have made more persuasive whatever
position the Bank chose. Eventually such analysis and
advice could probably have helped achieve a more effec-
tive regulatory commission more quickly.



TRINIDAD AND T1BAGO-TRINIDAD AND TOBAGO ELECTRICITY COMMISSION (T&TEC) TABLE I

Average Annual Increase Rate (%)
Unit 1956 1957 1958 1959 1960 1961 1962 1963 1964 1926 166 1967 1968 199 1970 1971 1961-71

Operations

1. Installed Capacity (year end)
Steam MW 32.5 52.5 52.5 52.5 72.5 72.5 92.5 92.5 142.5 192.5 180.0 180.0 175.0 255.0 255.0 255.0
Gas Turbine MW 25.0 25.0 25.0 . 25.0 25.0 25.0 25.0 25.0
Diesel MW 9.2 9.0 8.5 8.5 8.4 8.7 6.7 9.7 9.7 7.5 3.1 2.9 2.9 2.9 1.4 1.4
Total MW 41.7 61.5 61.0 61.0 80.9 81.2 101.2 102.2 177.2 225.0 208.1 207.9 202.9 282.9 284.3 284.3 18.0 21.0 6.4 13.4

2. Firm Capacity a/ MW 31.7 41.5 41.0 41.0 60.9 61.2 81.2 82.2 127.2 175.0 158.1 157.9 152.9 202.9 204.3 204.3 17.7 21.0 5.3 12.8
3. Peak Demand MW P5.5 99.h 36.5 41.9 46.9 5.5 59.9 65.0 96.7 105.0 121.8 117.5 129.1 142.8 141.7 153.2 16.5 18.3 4.7 11.3
4. Load Factor 62 60 59 61 6h 63 63 65 64 66 66 71 71 71 73 71
5. Gross Spare Capacity (1 - 3) MW .19.2 3.1 24.5 19.1 34.0 28.7 41.3 37.2 80.5 120.0 86.3 90.4 73.8 140.1 142.6 131.1
6. Firm Spare Capacity (2 - 3) MW 6.2 11.1 4.5 (0.9) 14.0 8.7 21.3 17.2 30.5 70.0 36.3 4o.4 23.8 60.1 62.6 51.1
7. Gross Spare Capacity as % of Peak Demand % 75 109 67 46 7? 55 69 57 83 114 71 77 57 )8 101 86
8. Firm Spare Capacity as % of Peak Demand % 24 41 12 0 30 17 36 26 32 67 30 34 18 42 44 33
9. Gross Generation Gwh 138 153 188 223 '65 290 335 371 540 609 701 731 806 892 908 956 17.4 19.3 6.4 12.7

10. Generation Sent-Out Gwh 126 140 173 209 94 269 311 345 511 578 664 692 764 842 853 900 18.0 19.8 6.4 12.8
11. Total Sales Gwh 118 131 157 189 223 231 269 294 459 524 614 629 702 782 760 820 17.3 21.5 6.4 13.5
12. Number of Residential Customers oo0's 31.4 35.9 41.7 48.3 55.5 89.9 97.9 104.4 107.3 113.6 120.2 125.1 130.1 133.7 139.0 14.8 15.3 6.o 3.5 4.7
13. Number of Employees No. 1063 1074 1233 1426 1491 2099 2022 2080 2056 2088 2088 2042 2009 2016 n.a. n.a. 8.9 (0.1) (1.2) 1/ (0.5) a/

Finances

14. Sales Revenues b/ TT$ mln 4.47 5.15 5.98 7.07 8.24 10.33 12.38 13.27 17.01 19.20 21.93 22.92 26.51 30.60 29.96 32.85 16.5 16.3 8.4 12.3
15. Operating Costs c/ TT$ mln 3.82 4.52 4.99 5.64 6.40 8.60 9.62 10.81 12.20 13.02 14.49 15.38 16.25 17.14 20.93 22.55 13.8 11.0 9.2 10.1
16. Average Revenue/wh Sold TT# 3.79 3.93 3.81 3.74 3.70 4.47 4.60 4.51 3.71 3.66 3.57 3.64 3.78 3.91 3.94 4.01
17. Average Cost/kwh Sold TTO 3.24 3.45 3.18 2.98 2.87 3.72 2.97 3.68 2.66 2.48 2.36 2.45 2.31 2.19 2.75 2.75
18. Average Revenue/kwh Sold d/ US0 2.22 2.30 2.23 2.19 2.16 2.61 2.69 2.64 2.17 2.14 2.09 2.13 1.89 1.96 1.97 2.01
19. Average Cost/kwh Sold d/ US0 1.89 2.02 1.86 1.74 1.68 2.18 1.74 2.15 1.56 1.45 1.38 1.43 1.16 1.10 1.38 1.38
20. Net Sales Revenues TT$ mln o.65 o.63 0.99 1.43 1.84 1.73 2.76 2.46 4.81 6.18 7.44 7.54 10.26 13.46 9.03 10.30 30.0 34.0 6.7 19.5
21. Other Operating Income TT$ mln 0.18 0.10 0.14 0.12 0.12 0.14 0.34 0.11 0.39 0.51 0.59 0.54 0.49 .54 .55 .72 (10.7) 33.5 4.1 17.8
22. Net Operating Income TT$ mln 0.83 0.73 1.13 1.55 1.96 1.87 3.10 2.57 5.20 6.69 8.03 8.08 10.75 14.00 9.58 11.02 24.0 34.0 6.5 19.4
23. Gross Fixed Investments TT$ mln 4.70 4.30 5.41 7.99 7.77 7.49 7.70 19-13 19.01 10-39 6.02 8.49 17.84 10.75 5.53 9.00
24. Net Fixed Assets in Operation TT$ mln 19.63 23.81 27.66 29.57 37.73 47.15 54.31 61.69 70.96 96.97 98.91 99.71 114.25 118.55 117.10 118.20 17.7 16.0 3.6 9.6
25. Average Net Fixed Assets in Operation TT$ mln 18.27 21.72 25.74 28.62 33.65 42.44 50.73 58.00 66.32 83.96 97.94 99.31 106.98 116.40 117.82 117.65 16.5 18.2 3.7 10.7

Management Indicators

26. Rate of Return (22 + 25) 4.5 3.4 4.4 5.4 5.8 4.4 6.1 4.4 7.8 8.0 8.2 8.1 10.0 12.0 8.1 9.4
27. Operating Ratio e/ 8P.3 86.1 81.5 78.4 76.6 8?.1 75.6 80.8 70.1 66.1 64.3 65.6 60.2 55.0 68.6 67.2
28. Debt Service Coverage: f/

Including interest on permanent
government advances times n.a. n.a. n.a. n.a. n.a. 2.4 2.3 2.7 3.6 1.5 1.4 1.5 2.0 2.0 1.6 2.0

Excluding interest on permanent
government advances times n.a. n.a. n.a. n.a. n.a. 3.4 2.8 3.5 4.6 2.0 1.8 2.0 2.8 2.6 2.1 2.2

29. Debt/Equity Ratio:
Treating Government advances as debt .1 94/6 95/5 95/5 94/6 88/12 89/11 89/11 91/9 90/10 88/12 86/14 84/16 81/19 76/24 74/26 73/27
Treating Government advances as capital + 42/58 38/62 32/68 26/74 25/75 22/78 27/73 38/62 45/55 45/55 43/57 44/56 44/56 42/58 4o/6o 37/63

30. Self-Financing Rate 1/ n.a. n.a. n.a. n.a. n.a. 40.3 33.4 14.0 24.4 34.9 53.5 54.3 38.9 74.7 73.7 83.0
31. Energy Sales per Employee Mwh 111 122 127 133 150 110 133 166 223 251 294 308 349 388 n.a. n.a. 7.8 21.5 9.7 1/ 17.1 h/
32. Distribution Losses (10 - 11 6.3 6.4 9.2 10.6 8.6 14.1 13.5 14.8 10.2 9.3 7.5 9.1 8.1 7.1 10.9 8.9

33. Investments in Transmission and Distribution
as % of Total % n.a. n.a. n.a. n.a. 45 62 61 22 29 46 60 52 29 43 66 62

34. T&TEC's Investment as % of Total Investment
in Country % 3.7 P.5 2.6 3.0 2.9 3.2 2.6 7.2 6.9 3.2 2.1 3.0 5.9 3.1 1.3 1.6

35. Residential Customers as % of Households % n.a. n.a. n.a. n.a. n.a. 51 54 56 57 59 61 62 63 64 65 66

a/ Installed oapacity less single largest unit out for maintenance or repairs.
b/ Revenues from sales of electric power only (There is no indirect tax on sale of electricity).
T/ Including depreciation, but excluding interest (T&TEC pays no direct taxes).
d/ Exchange rate: US$ 1 - TT$ 1.71 from 1956-1967; US$ 1 = TT$ 2.0 from 1968-1971.
e/ Operating costs as a % of operating revenue.

Times debt service was covered by operating income and depreciation.
j/ Net internal cash generation as % of total sources of funds.
h/ Increase rate for 1961-1969.
/ Increase rate for 1966-1969.

NOTE: Data from 1956 to 1960 reflect T&TEC operations before its takeover in 1961 of the assets of the Port-of-Spain Corporation Electricity Board and the San Fernando Borough Council Electricity Department.



TRINIDAD AND TOBAGO-TRINIDAD AND TOBAGO ELECTRICITY COMMISSION (T&TEC) TABLE II-A
LOAN 293-TR (August 1961)

Average Annual
Increase Rate (M

1960 1961 1962 1963 196 1965 1966 1967 1968 1969 1970 1961-1970

LOAD FORECASTS (MW)

1. Installed Capacity 100.0 100.0 100.0 150.0 200.0 200.0 200.0 200.0 200.0 260.0 11.2
2. Firm Capacity a/ 80.0 80.0 80.0 100.0 150.0 150.0 150.0 150.0 150.0 200.0 10.7
3. Annual Peak Demand 60.3 68.0 76.0 85.0 94.5 105.0 115.5 126.5 137.5 149.0 10.6
4. Gross Spare Capacity (1 - 3) 39.7 32.0 24.0 65.0 105.5 95.0 84.5 73.5 62.5 110.0 12.0
5. Firm Spare Capacity (2 - 3) 20.3 12.0 4.0 15.0 55.5 45.0 34.5 23.5 12.5 60.0 12.8
6. Load Factor 60 59 59 59 59 58 58 58 58 57

ACTUAL LOAD

7. Installed Capacity 80.9 81.9 101.9 109. 177. PP5.0 908.1 P07.9 909.9 282.9 284.3 14.9
8. Firm Capacity a/ 60.9 61.9 81. 8.P 17. 175.0 158.1 157.9 15.9 209.9 204.3 14.3
9. Annual Peak Demand 46.9 59.5 59.9 65.0 96.7 105.0 191.8 117.5 129.1 142.8 141.7 11.7

10. Gross Spare Capacity (7 - 9) 34.0 98.7 41.3 37.? 80.5 120.0 86.3 90.4 73.8 140.1 142.6 19.5
11. Firm Spare Capacity (8 - 9) 14.0 8.7 91.3 17.9 30.5 70.0 36.3 0.4 23.8 60.1 62.6 24.3
12. Load Factor 64 63 63 65 6 66 66 71 71 71 73

LOAD FORECAST ACCURACY b/

13. Firm Capacity 131 99 97 79 86 95 95 98 74 98
14. Annual Peak Demand 115 114 117 88 90 86 98 98 96 105
15. Firm Spare Capacity 233 56 23 49 79 124 85 99 21 96

SALES FORECASTS (Gwh)

16. Gross Generation 315 354 394 437 485 535 586 641 690 741 10.0
17. Sales: Domestic 60 69 78 88 99 111 124 138 153 169 12.2

Commercial 31 35 40 45 51 57 64 72 79 87 12.2
Industrial 158 189 207 999 251 973 297 321 339 359 9.6
Street Lighting 5 5 6 6 7 8 8 9 10 10 8.0
Total 254 298 331 368 408 449 493 540 581 625 10.5

ACTUAL SALES (Gwh)

18. Gross Generation 262 290 335 371 540 609 701 731 806 892 908 13.5
19. Sales: Domestic 52 57 69 78 88 98 112 116 124 146 137 10.2

Commercial 97 30 37 40 48 56 63 61 65 77 71 10.1
Industrial 131 140 159 170 317 364 433 445 506 551 544 16.3
Street Lighting 4 4 4 6 6 6 6 7 7 8 8 8.0
Total 993 931 969 p99 459 54 (14 699 702 782 760 14.2

SALES FORECAST ACCURACY b/

20. Gross Generation 109 106 106 81 80 76 80 80 77 82
21. Sales: Domestic 105 100 100 100 101 99 107 111 105 123

Commercial 103 95 100 94 91 90 105 111 103 123
Industrial 113 119 199 72 69 63 67 63 62 66
Total 113 111 113 80 78 73 78 77 74 82

RETURN FORECAST (TT$ mn)

22. Operating Income c/ 11.29 19.71 14.21 15.84 17.60 18.84 20.30 21.80 23.14 24.66 9.1
23. Less: Operating Costs d/ 8.56 9.95 9.89 10.55 1'.30 13.49 14.31 15.15 16.14 17.00 7.924. Net Operating Income 9.73 3.46 1.32 5.99 5.30 5.35 5.99 6.65 7.00 7.66 12.1
25. Rate of Return on Average Net

Fixed Assets in Operation (%) 6.5 8.0 9.0 5.9 5.3 5.6 6.4 7.2 7.8 6.8
26. Operating Ratio: Annual (%) 75.8 72.8 69.6 66.6 69.9 71.6 70.5 69.5 69.7 68.9

3 Year Moving Average (%) 69.4 68.7 69.5 70.7 70.5 69.9 69.4

ACTUAL RETURN (TT$ mn)

27. Operating Income c/ 8.36 10.47 12.72 13.38 17.40 19.71 22.52 23.46 27.00 31.14 30.51 12.6
28. Less: Operating Costs d/ 6.40 8.60 9.62 10.81 12.20 13.02 14.49 15.38 16.25 17.14 20.93 10.4
29. Net Operating Income 1.96 1.87 3.10 P.57 5.20 6.69 8.03 8.08 10.75 14.00 9.58 19.9
30. Rate of Return on Average Net

Fixed Assets in Operation (%) 5.8 4.4 6.1 4.4 7.8 8.0 8.2 8.1 10.0 12.0 8.1
31. Operating Ratio: Annual (%) 76.6 89.1 75.6 80.8 70.1 66.1 64.3 65.6 60.2 55.0 68.6

3 Year Moving Average () 79.4 75.0 71.4 66.6 65.3 63.9 59.8 61.3

RETURN FORECAST ACCURACT b/

32. Operating Income 108 100 106 91 89 84 87 81 74 81
33. Operating Cost 99 96 91 86 94 93 93 93 94 81
34. Net Operating Income 146 73 168 10 79 67 74 62 50 80

a/ Installed capacity less single largest unit out for maintenance or repairs.
F/ Defined by the ratio: Forecast/Actual.
c/ Revenues from electricity operations only (There are no indirect taxes on the sale of electricity).
d/ Including depreciation, but excluding interest (T&TEC pays no direct tax).



TRINIDAD AND TOBAGO-TRINIDAD AND TOBAGO ELECTRICITY COMMISSION (T&TEC) TABLE II-B
SOURCES AND APPLICATIONS OF FUNDS 1961-1970

(in TT$ million)

LOAN 293-TR (1961)

Period 1961-196 L Period 1961-1970
Forecast Actual Forecast Actual

%-Of % of If % of % of
SOURCES OF FUNDS Total Total Total Total Total Total Total Total

1, Net Internal Cash Generation 18.49 27.2 16.39 25.7 43.33 38.2 48.38 40.1

2. Borrowings
Domestic:

Government Advances 4.80 7.1 6.05 9.5 4.80 4.2 6.05 5.0
Sub-total 7.5- -71 7.57 -9._ .70 71.2 6.0 .0

Foreign:
IBRD 293-TR 39.95 58.9 29.99 47.2 39.95 35.2 36.98 30.5
IBRD 6o1-TR 1.64 1.4
Future Foreign Loan 20.40 18.0
Canadian Development Loans 2.88 2.4
Export/Import Bank 13.17 10.9
Private Banks 6.0 9.4 6.0 5.0

Sub-total 39.95 9 . ~T 60.35 53.2 70.7 ~

3. Other
Customer Contribution 0.42 1.56 0.82 2.02
Sale of Assets 1.00 0.17 1.00 0.17
Short-term Bank Credit 3.20 3.50 3.20 3.50

Sub-total .2 ~TT 7.23 ~~82 T.02 ~77 -. 9 ~T.7

4. Total Sources of Funds 67.86 100.0 63.66 100.0 113.50 100.0 120.79 100.0

APPLICATIONS OF FUNDS

5. Construction Expenditures (excluding
interest during construction) 63.89 63.72 110.32 112.35

6. Increase or Decrease in Net Current
Assets other than Cash 0.68 0.68

7. Total Applications of Funds 63.89 64.40 110.32 113.03

8. Net Cash Surplus (Deficit) 3.97 (0.74) 3.18 7.76

9. Debt Service 20.35 18.57 58.40 65.16



TRINIDAD AND TOBAGO-TRTNIDAD AND 'IfBAGl ELECTRICITY COMMISSION TABLE III
PROJECT IMPLEMENTATION

Start Commissioning Construction CONSTRUCTION COST a!
Construction Date Period Project Scope (US$ million)

(months) L.C. F.X. Total

LOAN 293-TR (US$ 23.5 million)

Civil Works Forecast Aug., 1961 Sept., 1965 49 3.34 0.62 3.96
Actual Aug., 1961 Jan., 1965 141 5.53 1.46 6.99

Generating Plant Forecast Jan., 1963 Dec., 1965 35 2 x 50 MW Thermal 0.69 10.29 10.98
Actual Jan., 1963 March, 1965 26 2 x 50 MW Thermal 1.40 9.30 10.70

Gas Pipeline Forecast July, 1961 June, 1963 23 16" diameter hlxmiles 1.32 2.23 3.55
Actual July, 1961 Sept., 1963 26 16" diameter 41 miles 0.94 1.72 2.66

Transmission, Distribution Forecast Jan., 1961 Dec., 1965 59 miles 33 k 3.91 9.53 13.44
and System Control

Actual Jan., 1961 Dec., 1967 83 62 miles 66 kv 9.87 7.99 17.86
79 miles 33 kv

Engineering and Administration Forecast 0.88 0.83 1.71
Actual 1.62 1.02 2.64

Sub-totals Forecast 10.14 23.50 33.64
Actual 19.36 21.49 40.85

Interest During Construction Forecast 4.05 4.05
Actual 2.94 2.94

Total: Forecast 10.14 27.55 37.69
Actual 19.36 24.43 43.79

LOAN DISBURSEMENT PATTERN

1961 1962 1963 19614 1965 1966 1967 1968
LOAN 293-TR

Forecast: Amount (US$ mln) 4.55 6.87 5.14 4.38 P.56
% of total 19 29 22 19 11
Cumulative % 19 48 70 89 100

Actual:- Amount (US$ mln) 2.15 7.29 4.99 3.04 1.31 1.87 0.74
% of total 9 31 21 13 6 8 3
Cumulative % 9 40 61 74 80 88 91

a/ Forecast figures include contingencies calculated as follows, for a total of US$ 2.06 for foreign exchange and US$ 1.03 for local costs:
Civil works 10% on foreign, 15% on local costs
Mechanical and electrical works 10% on foreign and local costs
Gas pipeline 10% on foreign, 15% on local costs
Transmission 10% on foreign and local costs
Distribution 10% on foreign and local costs
Total 9.6% onforeign and 11.3% on local costs.

b/ US$ 2.11 million was canceled as of March, 1968.
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PREFACE

This study, dealing with the Botswana First Highway Project (IDA
Credit 63-BEC to the former UK Protectorate of Bechuanaland), is the
fourth in a series of individual project audits being carried out current-
ly by the Operations Evaluation Division. Audits are intended to focus
principally on the question: were the principal objectives of the project
attained and, if not, why not? Because of the particular nature of this
highway project in Botswana -- its close interrelation with the livestock
industry and its importance as a major component of the country's dev-
elopment effort -- the scope of this audit, in terms of the subjects
treated, is somewhat wider than in the previous similar studies.

Projects are chosen for audit on a random basis. The procedure
followed by the Division in its current work program is to cover Bank/IDA
projects for which disbursements ended in FY1968. The interim period of
five years is considered adequate for the project's outcome to be fairly
fully visible, although part of the benefits should still be in the future.

To prepare the audit relevant Bank files and documents were briefly
reviewed and the project was discussed with staff who had been involved.
A 10-day mission to Botswana was undertaken to update data and to gather
impressions about the project from different sources in the country.

The valuable assistance provided by the Botswana Government is
gratefully acknowledged.

Note: Currency Equivalent:
1964 - 1971: R 1.00 = US$ 1.40
Jan.-June 1972: R 1.00 = US$ 1.33
June-Dec. 1972: R 1.00 - US$ 1.28
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SUMMARY

In August 1964, IDA granted the UK Protectorate of Bechuanaland a
US$ 3.6million credit to help finance a US$ 4.6million highway project
comprising the construction of three roads (Francistown-Maun, Palapye-
Serowe and Gaborone-border), betterments on the main North-South road
and strengthening of the maintenance organization. The project took more
than four years to prepare because the first proposals required consider-
able revision, and financing for the local component of the project was
hard to raise. During project preparation the Bank made an important
contribution in promoting a reduction in road standards to levels more
suitable to the needs and resources of the country, and in helping to se-
lect the roads that appeared to have high priority.

The final cost of the project was only 1.3% higher than the origi-
nal overall estimate, and almost all of the works originally envisaged
were accomplished. Large overruns on a few roads were compensated by
savings on other items and minor reductions in the maintenance and train-
ing program. Project completion was delayed about one year but most of
the works were ready with only a few months delay. The reasons for de-
lays and cost overruns were the unsatisfactory performance of one of the
contractors and insufficient supervision by the Public Works Department;
the latter was overburdened by the sudden increase in activity due to
the project. The maintenance program was implemented on time without
overruns and achieved all its major purposes.

Although traffic and economic returns on all roads have been rather
lower than expected in the Bank's appraisal, improvements accounting for
some 60% of total project costs seem to have yielded reasonable benefits
relative to costs, and the maintenance program (15% of total project) was
clearly worthwhile. Minor cost savings might usefully have been made in
a few of these works by further reduction of standards. The roads from
Palapye to Serowe and Gaborone to border, together accounting for 25% of
total project costs, yield very low returns and should probably have been
postponed a few years.

The trans-Kalahari road between Francistown and Maun is the largest
single item in the project, accounting for more than two-fifths of total
costs. It is included in the 60% which has yielded reasonable benefits,
but results have been disappointing compared with expectations. It was
successfully built at low cost; a major portion of this road is one of
the cheapest, if not the cheapest, stretches of highway ever financed by
the Bank (US$ 5,300 per mile). The road was supposed to have a large im-
pact on livestock activities, by inducing trucking instead of trekking to
the railhead at Francistown and by promoting modernization in production
.techniques. This change has not materialized and livestock is still trekked.
The main reasons for the lack of impact are the existence of quarantine
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camps to prevent foot and mouth disease, which makes trucking uneconomic,
inadequate transport facilities and the lack of interest of small cattleowners in trucking.

Most of the roads, especially the Francistown-Maun one, had an im-portant effect in reducing transport costs and providing all-weather con-nections in large sections of the country. However, most of the benefits
seem to have been retained by traders and did not reach the final consum-ers and producers.

The new roads had a reduced develop. ,t impact, because their influ-ence on livestock, which is the main economic activity in the country,was very limited. Ngamiland, the area around Maun, which was for the firsttime connected to the rest of the territory with an all-weather road, hasremained largely unchanged and some of the new developments in the regionare not much related to improved transport. However, one effect of theproject, difficult to quantify but apparently very important, was to facil-itate the administrative and social integration of the country by simpli-fying contacts among regions and permitting a better performance of thenew Government at Gaborone.

The outcome of this project reaffirms the need for a close examina-
tion of the interactions between transport and the productive sectors, inthis case, livestock. The results of the study suggest that, in terms ofbroader regional development objectives for Ngamiland, an action programin livestock had a higher priority than investment in the Francistown-
Maun road. Also, the large importance of the project in the country's
development program required a more explicit consideration of fiscal con-siderations and of the allocation of resources among sectors. Finally,
the capacity of the Public Works Department seems to have been a limiting
factor; a project implemented over a longer period would have prevented
sudden changes in activity and perhaps had a more significant institution-
building effect.



AUDIT OF BOTSWANA FIRST HIGHWAY PROJECT

Background: History and Negotiations

On August 3, 1964 IDA granted the UK Protectorate of Bechuanaland
a US$ 3.6 million credit for highway development (Credit 63-BEC). The
objective of the credit was to finance the foreign exchange component of
a project with a total cost of US$ 4.6 million equivalent and comprising
the construction and reconstruction of three roads totalling 355 miles,
the betterment of the main North-South road (418 miles), and the strength-
ening and expansion of the maintenance organization (see map at end oftext). Neither the appraisal report nor the supporting documents mentionan expected pattern of work completion or a disbursement schedule, butthe project as a whole was to be completed by the middle of 1967.

The gestation of this project, from the time when the Bank!' wasfirst approached until the credit was signed, took more than four years.This delay is understandable if we take an appropriate historical pers-pective. Bechuanaland, though a British protectorate since 1919, wasintended eventually to become part of the Republic of South Africa. Thedecision not to proceed with this plan but to grant Bechuanaland inde-pendence was taken only in the late 1950s; the country became indepen-dent in September 1966. The consequence of political uncertainty in theinterim was a relative neglect of the Protectorate by both the UnitedKingdom and South Africa. The territory remained largely undevelopedexcept for a few enclaves of European settlement. Even the capital wasoutside Bechuanaland, in Mafeking, South Africa.

Thus, when the Bank was first approached by the United Kingdom toassist in the development of the Protectorate it was faced with the ab-sence of a development program from which to select projects, a skeletoncivil service insufficient to prepare and implement complex investments,and great uncertainties about the possible sources of local financing andabout the UK contribution to finance the local component of a project.

The Bechuanaland Government, aware of these factors, promoted a generalsurvey mission of the cquntry in July 1959, headed by Professor C. Morseof Cornell University.- The Bank assumed no financial responsibility for

1/ "Bank" refers to World Bank Group. The Bank was first approached fora loan, but IDA finally granted the credit.
2/ Basutoland, Bechuanaland Protectorate and Swaziland. Report of anEconomic Survey Mission. HMSO, London 1960.
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this mission and limited its assistance to nominating Professor Morseand two other members. The mission did not propose a clear economic pol-icy for the country, but it did po ft out the main action areas, which
were livestock and infrastructure,- and provided the basis for projectselection in both sectors.

In helping define the scope of the highway project and in advisingduring its preparation, the Bank made probably its biggest contribu-tion, more important perhaps than the fina-cial resources eventually pro-vided. The highway project proposal stemming from the Morse report wascomposed of a series of road stretches scattered throughout the territory.The Bank considered that not all the roads included were of high priority,that the standards were too high given the expected traffic and the re-sources available to the country, and that the cost estimates and techni-cal feasibility studies were very crude. Between spring 1961, when thefirst appraisal mission took place and October 1963, when the project tookits final shape, it was modified at least three times. In the process,several road stretches of low priority, such as a trans-Kalahari road inthe southern part of the country, were eliminated. Design standards wereconsiderably reduced and consultants were used to prepare the technicalfeasibility in difficult sections such as that from Maun to Nata. Finally,a provision was added to improve maintenance standards.

The long negotiations related to the UK contribution to the localcost component of the project were an important reason for delay in thegestation of the project. In the first stages of the process, the Bankwanted about 20% of the total cost of the project to be financed locally,but the Bechuanaland Government had no resources of its own to speak ofand the UK wished to keep its contribution to a minimum. The situationtook a dramatic turn in August 1963, when the UK decided to cut its de-velopment aid to Bechuanaland to one-third of what it had originally pledged.The project had to be modified to adapt it to the new financial constraints
and it took some time before the exact amount of the UK contribution be-came clear.

While it is unlikely that more active participation by the Bankcould have shortened these delays, it is surprising that the Bank did notfully reappraise the project again after the 1961 appraisal mission, inspite of the many changes accepted. Bank staff did visit Bechuanalandtwice before the signing of the credit, but they were concerned mainlywith ergineering problems and the updating of some of the economic data.

1/ The mission did not emphasize education, a sector which even at thattime was considered crucial by the government authorities.
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The Project

The project finally agreed upon (see Table 1 at end) comprised all
the investments in transport planned by Bechuanaland for the 1963-68 period,
representing about 14% of the country's 1963-68 development program. The
project has three main parts. The first is the investments on the North-
South road and on two short roads leading to it. The North-South road
(418 miles) was, and still is, the main artery of the country. It runs
from the Rhodesian border to the South Afr4an border and joins the
country's main population centers (Francistown, Mahalapye, Gaborone and
Lobatse). The improvements included in this artery were relatively minor:
the replacement of 13 small bridges, better drainage facilities, and a
small amount of relocation and regravelling. Nevertheless, these better-
ments were designed to make the North-South artery an all-weather road.
The first of the two short roads leading to it was a 33-mile link from
Palapye to rowe, considered at the time to be the largest town in Be-
chuanaland,- which was to be constructed to all-weather gravel stand-
ards. Finally, the short Gaborone-border road (17 miles), themain con-
nection to Johannesburg, was to be paved.

The second part of the project comprised the trans-Kalahari road
from Francistown to Maun (305 miles). The works programmed were paving
the first two miles from Francistown to the airport, major improvements
from that point to Nata and a new all-weather gravel road from Nata to
Maun. The latter was the center of the relatively important cattle-
raising activities in Ngamiland and the gate to the Okavango Delta area,
a region of supposedly great potential.

Finally, the third part of the project was the strengthening of the
maintenance organization, which was considered too weak to undertake the
operations that would be required once the project was completed. The
work included the construction of road maintenance depots, purchase of
equipment, drilling of boreholes for water supply, and a training program.
The only special covenant contained in the loan documents expressed the
Government's commitment to attain higher standards in maintenance opera-
tions.

Project Implementation

The actual total cost of the project -- US$4.66 million equivalent
-- was only 1.3% higher than estimated. The project was completed with
a delay of about a year, during the second half of 1968 (Tables 1 and 2),

1/ In the early 1960s, it was estimated that Serowe's population was
about 50,000. The 1964 census showed a much lower figure, of about
15,000.
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the closing date of the loan having been extended from December 31, 1967
to December 31, 1968. Disbursements were mainly concentrated in 1966 and
1967.

The aggregate figures do not reflect the differences in performance
for each of the investments. The Gaborone-border road was practically
completed by June 1966 with a cost overrun of 32% (23% with inclusion of
proportionate sh'are of contingencies in the base estimate). The Palapye-
Serowe road was finally opened to traffic at the beginning of 1968 and it
cost 34% more than estimated (25% with allowance for contingency provision).
However, these two roads represented onl- one quarter of the total invest-
ments. Work on the Francistown-Maun road was concentrated in the 1965-67
period. New construction on the Nata-Maun section was undertaken mainly
in 1966 and it was opened to traffic during the first half of 1967; the
pattern was similar for the Francistown-airport section. The betterments
undertaken between the Francistown airport and Nata took longer to com-
plete and they included two rather large bridges; works were ready only
at the end of 1967. The cost overrun on the Francistown-Maun road as a
whole (accounting for over 40% of total project investment) was small,
only 9%, but it was particularly high in the small Francistown-airport
section. The series of improvements in the North-South road were completed
mainly during 1968 (Table 3). The total cost of these improvements was
less than what was planned (Table 1), but most of the planned physical
works were successfully completed. Finally, the maintenance improvement
program was kept almost exactly to the scheduled cost level, but at the
expense of reducing parts of it in size.

Before examining the main reasons for these differences between
estimated and actual costs and schedules, it must be noted that the per-
formance of this project was remarkably good under the circumstances.
True, we are talking about fairly easy road construction. The terrain
is flat, few earthworks were necessary, no major rivers had to be crossed
and building materials were readily available. Still, the results are
interesting. The new 191-mile road between Maun and Nata cost about
US$ 5,300 per mile (US$ 3,300 per km), making it one of the cheapest, if
not the cheapest, road ever built with Bank support.

The causes of delays and cost overruns are few: (a) some changes
in design; (b) difficulties with the contractor for the Palapye-Serowe
and Gaborone-border roads who had serious personnel problems and mis-
managed the initial stages of construction; (c) heavy rains in 1966, which
slowed down all works for considerable amounts of time; (d) some price
increases due to the delay in implementation. The Bechaunaland Government
was particularly concerned not to exceed budgeted costs because it knew
it would have to finance the overruns. This concern became so acute thatone of the Bank supervision missions expressed the fear that the quality
of the works was being sacrificed in order to stay within the budget; fur-ther investigations proved this fear to be unfounded.
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Some of these problems were more serious than they would otherwise
have been due to the limited capacity of the Public Works Department (PWD)
to handle a project of the size and complexity of this one. In the early
1960s, very little highway construction was taking place; the project im-
plied a massive jump in activity. The PWD had only a skeleton staff, most
of it expatriate and subject to the vagaries of the market for engineering
skills in other parts of the world, especially South Africa. The staff
was also pressed by the construction of the new capital at Gaborone. Prob-
lems which would be minor for a strong public works department proved of
great importance in Botswana. For example, the difficulties with t1 con-
tractor working on the Gaborone-border ar4 Palapye-Serowe roads resulted
in more PWD staff than projected being assigned to supervise this work,
delaying the initiation of other parts of the project. The use of con-
sultants for supervision, as required by the Bank, may have reduced the
load somewhat, but it is a question whether it was correct to bunch such
a large project over a relatively short period of time in light of the
institutional constraints in the PWD. The alternative -- a longer imple-
mentation period with lower annual investments -- would probably have had
a more beneficial impact in terms of building the capabilities of the PWD.
The only institution-building effort that the Bank attempted was directed
towards maintenance, but the PWD as a whole was not considered. Most of
the high positions in the PWD are still held by expatriate staff (Table 4).

The maintenance program proceeded well and budget allocations ex-
ceeded the figures planned at the time of the appraisal. However, parts
of the maintenance program were reduced in size to release funds required
to cover the overruns in the rest of the project: only 10 instead of 12
maintenance depots were built, and expenditure on the training program
was reduced. The maintenance equipment was purchased in 1965, probably
slightly ahead of what was required, since none of the roads was completed
at that time. Maintenance standards have been good and in that sense the
country has adhered to the main credit covenant.

Bank supervision missions were frequent -- sometimes twice a year
-- and detected all problems related to project implementation. They did
have some indications that benefits were not materializing as expected,
but they did not raise the issue with the Government confining discussion,
in accordance with normal Bank practice at the time, to matters related
to project implementation.

Direct Benefits

The appraisal report provided two major justifications for the proj-
ect. The first referred to its development impact: national integration
and effects on the livestock sector. The second justification referred
to the savings in transport costs, especially of cattle; it is discussed
in this section. The development impact of the highways is analyzed in
the next.
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The appraisal attempted to quantify the benefits of the construc-
tion and reconstruction works and to calculate an internal rate of return.
The justification of the Gaborone-border road arose from the Government's
decision to move the country's capita from Mafeking to Gaborone. The
rate of return was estimated at 10%.1 The return for the Palapye-Serowe
road was 8% and for the Francistown-Maun road 20%. The latter was based
on important benefits to be obtained from trucking instead of trekking
cattle from the Maun region to Francistown. No return was calculated for
the betterments on the North-South road.

The traffic figures available in 1972 for the 1963-72 period suggest
that the base figures used in the appraisal were overestimates. As a
consequence, although traffic has grown quite fast on most roads, actual
levels are much lower than those projected. Thus, if we consider only
the direct benefits, some of the investments have a negative or low re-
turn. The betterments on the North-South road had a return probably above
16%, even taking into account the fact that part of the improvements are
already out of use because some road sections are being rebuilt following
a new alignment.2 The reason for this high return is obvious: the bet-
terments included minor investments designed to eliminate bottlenecks and
to transform a hazardous road into an all-weather one. The Gaborone-bor-
der road has a return of only 4%, due to low traffic; only after 1972
traffic began to attain a relatively high level, about 130 vehicles per
day. The Palapye-Serowe road shows a negative return, also on account of

1/ See Table 5 for a comparison of estimated and actual traffic levels
and rates of return.

2/ Our calculations of the ex-post rate of return are based on actual
traffic levels and traffic composition until 1971. Traffic after
that date was projected at different levels but the rates of return
quoted in the text assume a 5% growth, except for the Gaborone-border
road where thefigure is 10%. The economic lifetime assumed is 15
years. The vehicle operating costs used are those prepared for the
Bank's second highway project, assuming that the old roads were un-
improved. Time savings are not included but the benefits derived
from savings in vehicle operating costs are overestimated because we
have included full user-cost savings for the induced traffic. Main-
tenance costs were not considered because the country passed from a
practically no-maintenance system to a situation in which roads are
maintained; thus, no maintenance savings can be included. A recent
estimate of the total annual expenditures per mile on the Nata-Maun
road shows a figure of about US$ 475 , which is fairly high.
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its low traffic level; the appraisal mission was apparently misled by
the very high estimated population figures for Serowe and expectations
of livestock development that have not fully materialized for reasons
discussed later in this report.

The Francistown-Maun road requires special treatment. Traffic re-
mains low, especially on the Nata-Maun section where it is still about
20 vehicles per day. As a consequence, the rate of return for the whole
road is only about 6%. This road was justified mainly by its expected
impact on the transport of cattle. Trucking instead of trekking was ex-
pected to reduce the direct cost of transport, expressed in terms of weight
losses, loss of animals, lower quality and transit time. This impact on
the livestock industry was expected to transform the local economy. How-
ever, cattle is not trucked but still trekked all the way to Francistown,
taking several months in the process.

Our investigations unearthed three closely related explanations for
this development. First, the Ngamiland region centered in Maun is sub-
ject to periodic outbreaks of foot and mouth disease because of its con-
tact with contaminated game living in the Okavango Delta. To prevent
the spread of the disease and to make the cattle acceptable on interna-
tional markets, veterinary cordon fences were established on the route
between Maun and Francistown. The first fences date from the early 1950s
and the existing complete system, with two veterinary cordon fences and
three quarantine camps, was established in 1967 after the latest outbreak.
Cattle had to remain 21 days in each quarantine camp before proceeding to
the next. This period has recently been reduced to 14 days. Moreover,
trekking is usually done between April and July, when grazing is plentiful
and net weight losses after recuperating in the quarantine camps are neg-
ligible. A special study on the subject concluded, after taking all pos-
sible factors into account, that in 1971 an average head of cattle from
Maun would get a net price of 45 rands if trekked and 41 rands if trucked.1 '
Finally, time is of little value to the tribal cattle owners or those who
do the trekking; on the contrary, many look forward to the trip to Francis-
town. Under these circumstances, it is uneconomical to truck cattle for
50 or 60 miles to a veterinary camp and load them again two weeks later
for a trip to the next camp.

The second reason is the lack of adequate transport facilities.
Transport of live cattle, to be truly economical, must be done in large
trailer trucks carrying 25 to 30 animals, with an efficient loading and

1/ See R. J. Hukku, "An Evaluation of the Basic Economics of Road Trans-
portation and Trekking of Slaughter Stock along Two Important Trade
Routes in Botswana," Gaborone, June 1971.
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unloading system. Assuming that a minimum of 7-8 thousand head of cattle
are exported yearly from the Maun areaI' many trucks must be readily
available during the three or four months in which most of the cattle istransported to the railhead and then to the abattoir. These trucks are
not available in Botswana; Rhodesian trucks transport some cattle fromthe last quarantine camp to Francistown, but this operation is limited
and contracted only by a few big cattle owners. The reasons why this typeof large truck is not available in Botswana make economic sense: the large
specialized vehicles necessary for efficient transport of live cattle willbe occupied only for a few months, and then without having much of a back-haul to carry. The problem will be similar even if the cattle cycle (theperiod in which they are sent to the abattoir) is extended. The truckswould have to remain unused the rest of the year; there just is not enoughto move in the country that requires that kind of vehicle, especially
since the railway carries most of the goods between Francistown andGaborone-Lobatse at very cheap rates. The small size of the market isillustrated by the low rail freight traffic within Botswana: only 46,000tons in 1969.

We did investigate the other obvious alternative in relation totransport services. At present, a fleet of relatively small trucks ofabout 10 to 12 tons serves the trade between Francistown and Maun. Thetrucks are small because wholesalers in Maun do not keep large stocksand frequent service is required. They carry general merchandise, espe-cially foodstuffs, from Francistown to Maun and return practically empty,carrying only a few assorted goods and passengers. Why can they nottransport the cattle, which after all moves in the direction of theirbackhaul, at least from the last quarantine camp? The transporters in-dicated that their trucks were not designed to carry cattle, and thatwhen they tried both the vehicle and the cattle have suffered considerabledamage; they also noted that the demand is small and erratic because trek-king is still preferred. The transporters may be right, but one cannotavoid the impression that the opportunities of a backhaul transport arenot fully utilized; to prepare a truck for cattle transport is a relative-ly minor investment.

The third reason why cattle are not trucked is the structure of thecattle activities themselves. In Ngamiland these activities were orga-nized, and still are, on a tribal basis with very unclear marketing chan-nels. There are many small owners and a few groups of cattleowners; co-operatives are just beginning. Most of these owners are illiterate, their

1/ Based on a cattle population in Ngamiland of 155,000 in 1969 and anannual off-take of 5%. The appraisal report cited figures of 10-12thousand for annual sales from this region in the early 1960s, andprojected 15-18 thousand by 1969.
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production techniques are very primitive and they continue to follow
traditional marketing procedures. Producers and intermediaries are
usually small operators who cannot make use of the economies of scale
of a large trucking operation or, more directly, cannot afford the cost
of the trucking services.

The project drastically changed transport conditions in the country.In our calculations of the return of these investments we tried to take
into account the very high transport costs with the previous roads, which
were really sandy trails impassable in the rainy season because of flood-
ing, and in the dry season because of the sand. A trip between Francis-
town and Maun at best took 12 to 14 hours of very hard travel and, atworst, was a matter of two or three days. The technical lifetime of the
vehicles engaged in the trade was not more than one or two years. Trans-
port was also made difficult because the roads would remain closed for
days or weeks at a time. With the project, reliability is perhaps one
of the main effects: the roads are truly all-weather and it is possible
to plan on a continuous transport flow among the different towns. Traveltimes have been considerably reduced: the trip between Francistown and
Maun can be completed comfortably in six to seven hours and between Fran-cistown and Gaborone in about the same time, compared with 10 or 12
before the new works.

These improvements have been reflected in a drastic reduction invehicle operating costs, especially on the new roads (Francistown-Maun
and Palapye-Serowe). Before the new road, the freight rate between
Francistown and Maun was 1.25 rands per 100 pounds, apparently regard-less of the type of product, the volume and size of shipment or the di-rection of traffic. This rate went down to 0.95 rand per 100 pounds bythe time the new road was completed in 1967. Now it is 0.75 rand andthere are instances of tariffs of 0.40 rand on the backhaul from Maunto Francistown. Trucks have traditionally carried passengers at a ratethat has remained at three rands from Francistown to Maun and two randsin the opposite direction for at least twenty years. If we take intoaccount that there has been a moderate degree of inflation in the last tenyears, the evolution of the freight and passenger tariffs implies that animportant proportion of the vehicle operating cost reductions has beentransferred to the transport users. Truck operating costs have decreasedat least 35% since the new roadwas inaugurated and freight rates by 40%.The stability of passenger fares seems to reflect the higher demand de-rived from the better "quality" of the service due to the new road.

We have indications that rates on the other project roads have alsodecreased in real terms, but probably less than on the Francistown-Maunroad. To understand the reasons for the different behavior we have todeal, briefly, with two other subjects; one is the structure of the road
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transport industry and the other is road-rail competition in the North-
South corridor.

The country's road transport industry is the result of a small
economy which requires little transport, of a completely unregulated en-
vironment and of the fact that most of the transport in the North-South
corridor and the foreign trade is by rail. The consequence has been
that most of the really lucrative contracts, such as those related to
the mining developments, are handled by foreign companies. Also, it is
almost impossible for Botswana trucking firms to operate in neighboring
countries. Trucking companies are mostly regional and very small, owning
only a few trucks; competition is active but highly localized. For
example, it is not possible even to quote a freight tariff between Fran-
cistown and Lobatse. The only long-distance road transport is that be-
tween Francistown and Maun, and even here most truckers do not go much
beyond Nata. There are no bus services on that route; most buses in the
country run local services in the North-South corridor. The only section
where the trucking industry has developed along traditional competitive
lines is between Francistown and Maun, but this is a small market which
permits the operation of only a few trucks. Some time ago an attempt was
made to establish a bus service between Francistown and Maun, but it sus-
pended operations after two or three months; there is no demand for a
high quality service such as that provided by a bus.

The development of the road transport industry in the North-South
corridor has been largely determined by the competition from the railway.
The Rhodesian Railways line that connects the Rhodesian with the South
African system (the Bulawayo-Capetown line) crosses Botswana near its
eastern border and connects Francistown, Gaborone and Lobatse. The rail-
way has traditionally moved most of the passengers in the corridor, es-
pecially long distance, and most of the freight movements, aside from
imports and exports, are composed of live cattle going to the Lobatse
abattoir, a few agricultural products and very little else. Traffic sta-
tistics suggest that the railways have maintained their share of the
transport on the North-South corridor. Passenger transport has grown
from about 400,000 in 1968-69 to 650,000 in 1972. Freight with origin or
destination in Botswana grew from 300,000 tons in 1966 to 500,000 tons in
1970. For traffic within Botswana, the railway follows a policy of
*charging rates and fares that will cover only a little more than the
additional cost of moving that traffic; intra-Botswana transport is mar-
ginal to the railway. Faced with that kind of pricing policy (which,
from an economic viewpoint, is beneficial for Botswana) and with a road
that, in spite of the improvements made, is still a second-class gravel
road, it is not surprising that few road transport services that are in
direct competition with the railway have developed in the North-South
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corridor. Those that have developed are mainly complementary to rail
services: feeders from the surrounding areas and between nearby towns.
It is the savings in vehicle operating costs on this local traffic that
provide the justification for the improvements in the North-South road.
However, our impression is that these developments would have taken place
even without the improvements in the North-South road because they are
mainly a function of the quality of the feeder roads and the production
increases in the region.

Road Design Standards and Maintenance

The low return of some of the project roads, especially that from
Francistown to Maun, raises two additional issues. The first refers to
the roads' design standards: was it possible to attain the same objec-
tives with roads built to lower standards? The second issue refers to
the trade-off between design and maintenance standards: would lower
standards have increased maintenance expenses excessively and made the
total construction-maintenance cost even higher?

This audit confirmed the Bank's original position about the need
to reduce standards, and the reductions incorporated in the final project
implied a considerable saving for Botswana. The question is whether fur-
ther reductions in standards were possible. In some cases the standards
were right, as in most of the betterments on the North-South road. One
of these betterments which is strangely out of line with the general
frugality of the project is a railway overpass south of Gaborone. Its
cost was about US$ 50,000 . In light of the traffic levels at the time-- 200 vehicles a day and 20 trains -- and the countryt s other require-
ments, the overpass was clearly superfluous. This investment was in-
cluded by Bechuanaland in one of its proposals, and the Bank did not seem
to have objected during the discussions that took place to define the
project. In the case of the Gaborone-border road, we consider that its
low return was more a problem of timing than of standards: its construc-
tion should have been postponed altogether for ahut four years.

From the point of view of design standards, the Francistown-Maun
road must be divided in two sections: from Maun to Nata and from Nata
to Francistown. The latter section, of about 120 miles, was an adequate
road during the dry season although it was poorly drained and crossed
several rivers. The works included in the project to improve this section
included bridge construction, drainage, improved alignment and new con-
struction limited to a few particularly difficult stretches. Since this
is the section with the highest traffic, these improvements were justified.

Thus, standards are an important issue only on the two road sections
that were new construction: Nata-Maun and Palapye-Serowe. The traffic
evolution on both of them makes it difficult to justify even the low ex-
penses involved in their construction. Could the standards have been
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further reduced? Apparently not very much, especially on the Nata-Maun
road, unless the objective of having an all-weather road is abandoned
(this point is discussed in the following section). A lower quality sur-
face would have made the roads impassable in parts of the rainy and the
dry seasons, and the same applies to the bridges and drainage works; a
cheaper alignment would not have saved much because both roads traverse
mostly flat terrain and the amount of earthworks is low. The Palapye-
Serowe road was realigned during construction to reduce earthwork even
further. The main possibility was to have built narrower roads, since
both are obviously too wide for the existing traffic-/ The problem of
stage construction does not arise because a narrower road would have been
sufficient for many years hence. The savings to be obtained by narrowing
this type of road a few feet are not very large, certainly not more than
10 or 15%. Still, for the two roads the savings would be perhaps US$ 200,000,
a sizeable amount for Botswana.

The trade-off between initial design standards and maintenance stand-
ards is not an issue in this project. It clearly did not pay to build to
higher standards in order to save future maintenance costs; standards are
right for most of the works and in those cases where they are high the
reductions in question, such as narrowing, are not much related to main-
tenance standards.

The Bank's emphasis during project preparation on reducing standards
as much as possible and increasing the relative importance of maintenance
was correct. The impact of the maintenance component of the project has
been very positive in creating an institution and a positive attitude
towards maintenance problems. Roads are, by and large, well maintained,
although the good condition of some of the roads is due to their low traf-
fic. The training program was crucial in generating a considerable number
of skilled workers capable of performing the tasks required. The program,as included in this project, was expected to last for three years. It was
financed with local and UK funds and was completed in August 1967 after
graduating a large number of maintenance workers. The Government has con-
tinued these training efforts: there is now a full-time training school
attached to the Roads Division of the Ministry of Public Works and Comnu-
nications graduating about 40 trainees a year. Also, the construction of
road depots has become an integral part of all subsequent road work.

Development Impact of the Project

The results of the analysis of the direct impact of the project
suggest that study of the transport sector alone is not enough to under-
stand the full implications of the investment and of the Bank's partici-pation. Some of the investments were supposed to have a crucial impact

1/ The Palapye-Serowe road has a surface width of 22 feet and the Nata-Maun road 20 feet.
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on the livestock industry, but in fact they did not. This is important,
because cattle raising is the main, and almost the only, economic activ-
ity in the area of influence of the project roads. Of the country's labor
force, 88% work in agriculture, most of them in livestock and subsistence
crops. It is necessary, then, to explore more the interaction between
livestock and transport, and the possible indirect effects of the roads.

Since the early 1960s, the Government of Bechuanaland had a clear
notion that what the country required was a massive action program in
livestock and infrastructure (for the sake of simplicity, we are leaving
aside the problem of education). It submitted a road project to the Bank
because it seemed easier to define and to process in a short period. The
livestock problem was more complex and the Government lacked the capacity
to prepare a project acceptable to the Bank. Nevertheless, by June 1962,
when it appeared that the road project would be too small to warrant the
Bank's attention, the Bechuanaland authorities proposed the inclusion of
a small (US$ 250,000) rural water supply scheme for livestock. The scheme
entailed the creation of a National Development Bank, to grant farmers
loans for borehole drilling. The Bank opposed the water development on
the grounds that it was too complicated for the amount involved and sug-
gested that the proposal should not delay progress on the road project.
The Bechuanaland Government continued through 1963 to press for a credit
for livestock, adding the possibility of establishing an agricultural
training college. The Bank was sympathetic to the need to do something
for livestock and even got to the stage of assigning a staff member to
prepare a project, but insisted on keeping these efforts separate from
the road project. A loan for livestock was only made in June 1972.

One unfortunate fact that seems to have delayed the Bank's interest
in livestock was the report of an FAO mission which concluded in 1963
that "the development of roads is the single most important step for the
further development of the livestock industry." The report reinforced
the Bank's interest in going ahead with the road project as soon as pos-
sible, hoping that the inducement provided by reduced transport costs
would promote the development of the rest of the economy, that is, of
livestock. For example, the Bank envisaged that the new road would bring
to the Maun region cheaper industrial and agricultural products, inducing
the cattle owners to sell part of their stock for cash in order to buy
the goods and in the process selling animals of a lower age. The live-
stock seasonal cycle was expected to be lengthened through trucking.
Further studies and experience have demonstrated that the main obstacles
to the development of the livestock industry in Botswana are, first, the
land tenure pattern based on tribal customs, second, inadequate techniques,
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and only last the lack of water and transport.I This diagnosis was con-
firmed by the Bank in the appraisal of the 1972 livestock project, which
included among other measures the financing of stock routes to expand the
practice of trekking within the country. Thus, it is not surprising that
the livestock activities made very little use of the improved roads and
were hardly affected by them.

Did, then, the Bank choose the wrong sector for financing? Taking
a simple view, there is a basis for saying that some of the resources
invested in transport should have been directed to other sectors, pos-
sibly to livestock, at least those resources which could have been saved
by reducing design standards on some of the works, such as the approxi-
mately US$ 250,000 that should have been available from making the Nata-
Maun and Palapye-Serowe roads narrower, and eliminating the overpass south
of Gaborone. Also, the Bank's insistence on a local component for the
project which was very large for the country's finances may have diverted
resources away from investments in livestock: the local component was
US$ lmillion, and Bechuanaland planned at the time to invest only about
US$ 2.8 million equivalent in livestock in the 1963-68 period. It is
also possible that some of the other road investments could have been
postponed for several years in light of the low traffic levels. However,
this conclusion must be qualified in at least three important ways. The
first refers to the fungibility of the resources at the time when the
credit was granted. Given the constraints in the institutions dealing
with the agricultural sector in the country, it was unlikely that a live-
stock project acceptable to the Bank could have been prepared by 1964.
Thus, to a certain extent it was a matter of getting IDA funds for roads
or not getting them at all. What does seem clear from our brief analysis
is that the Bank and the Bechuanaland authorities should have promoted
a livestock project much faster than they did, especially if one takes
into account that growth in cattle population and changes in production
techniques are normally slow to materialize.

A second qualification refers to the impact of the project roads
on the "administrative and political integration of the country." The
concept is necessarily vague, but refers to aspects such as the possibil-
ity of increasing contacts among Government officials throughout the
territory; of extending Government services and programs to faraway
regions, such as Ngamiland; facilities for inspection trips. Many Govern-
ment officials interviewed considered this to be the most important effect

1/ The first Bank appraisal mission in April 1961 did raise the issue
of land tenure as a major problem, but the subject seems to have been
dropped in the subsequent project preparation work.
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of the project. Without it, the process of setting up an independent
Government and promoting a national identity would have been much more
difficult and costly. We have no way to quantify the importance of this
factor, but tend to agree with the Government officials. A few objective
measures are available. For example, some Government services could be
established in Maun only because staff were willing to move there due to
better accessibility. In a special nine-day traffic count done on the
Francistown-Maun road in October 1972, 28% of the vehicles turned out to
be Government-owned.

Finally, the last qualification derives from the fact that we based
our conclusion on the ex-post return of the roads taking into account only
their direct impact. In a country like Botswana, one would expect that
roads would have an important indirect or "development" impact which in
part should be added to the benefits computed in the original calculation.
However, the development impact of the project roads has been small.

The main road with development potential, which also accounted for
the largest part of the project investment, was the Francistown-Maun one.
The economic and social conditions of the Maun region and of Ngamiland in
general have not changed much since the opening of the road. The great
majority of the population remains dedicated to livestock and subsistence
agriculture and has not been much affected by the improved transport con-
ditions, except in terms of better supply of industrial and some agricul-
tural products originating in Francistown. The same nine-day traffic
study in 1972 concluded that of 215 freight vehicles detected, 59 were
moving mainly food products, 47 fuel and oil and 29 spares; according to
transporters, this freight composition has not changed much in the last
years. However, we have doubts that much of the benefits of reduced trans-
port costs really got to the final consumers in any significant way; most
of the benefits seem to have been retained by the intermediaries, who are
the ones who ship merchandise from Francistown to Maun. The town of Maun
has experienced very few changes; there are a few new traders, and the
main new activity, game processing, which occupies about 100 people, was
not really induced by better accessibility. The only activities related
to the road are four gas stations and two repair shops. As regards the
livestock industry, cattle population in Ngamiland continues to grow,
although less than in the rest of the country: in 1966 it represented
11.3% (103,000 heads) of the country's total but in 1969 only 10.7%
(155,000 heads). The off-take, at 5% in 1969, continued to be below the
country's low average of 7.6%. Live cattle sales to Zambia and Rhodesia,
to which most of the Ngamiland cattle was destined, went down from 19,600
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in 1965 to 7,400 in 1967 and disappeared in 1968. This development was
not influenced much by the road; it was largely determined by Government
efforts to send most of the country's cattle to the abattoir and improve
marketing channels and by a conscious policy of stopping this kind of
sales in favor of direct exports of carcass beef. This new marketing pol-
icy was important for the region, because prices paid at the abattoir are
higher than those obtained by the cattleowners in Zambia and Rhodesia.
The drought conditions in 1965 and 1966 helped to accelerate this process.
Thus, the development pattern envisaged at the time of the appraisal has
materialized only to a small degree and has been induced largely by the
changes in livestock marketing practices.

A few sources in Botswana suggested that the rapidly expanding
tourism centered in the game parks of the Okavango Delta has been induced
by the new road. However, a small investigation of the subject suggested
that the road has been a very minor factor. No detailed studies on tourism
in the country are available,./ but partial estimates indicate that tourism
in thearea has grown considerably and reached about 5,000 tourists in 1971.
Of these, over half cross directly from Rhodesia by dirt roads, without
using the Francistown-Maun road. Another sizeable portion of the total
arrives by plane. The arrivals at Maun airport have gone up from 1,780
in 1969 to 2,880 in 1971. Thus, only a small proportion, probably 1,000
to 1,500 tourists, use the new road. Even from these we should deduct
the hunters travelling in special vehicles, who would have gone anyway.
This negligible impact on tourism is partly a consequence of the Govern-
ment's policy of discouraging mass tourism and concentrating on a few
wealthy clients.

Very little else can be said in terms of "development impact." By
a fortunate coincidence, the road was completed at the same time that
several thousand refugees from Angola poured into the Okavango region of
Botswana. The availability of all-weather transport seems to have pre-
vented actual starvation of many of these refugees and has permitted the
maintenance of a camp in the area for several years. Also, the existence
of the road has raised the possibility that a few important projects may
be located in the area. One of the fattening ranches included in the
Bank's livestock project is located near Maun, and one of the possible
locations for a second abattoir is in the same area. Two developments
may increase the importance of the Francistown-Maun section considerably:
one is a new road to Zambia starting near Nata. Finally, several schemes
for developing the Okavango region are under study; if they materialize
soon, traffic on the road will increase considerably.

1/ See "Development of the Tourist Industry in Botswana 1970-1975" by
Edward Dommen, Technical Assistance Adviser, Commonwealth Secretariat,
1969.
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Conclusions

The administrative and political effects of the project and its
interdependence with the complex livestock sector make a global assess-
ment of its final impact difficult. From a strictly economic viewpoint
the betterments on the North-South road and the improvements on the Nata-
Francistown road, together accounting for some 35% of total project costs,
appear clearly justified. The road from Nata to Maun, inexpensive per
mile built but still accounting for some 25% of total project investment,
carries small traffic, yields low returns in terms of road user cost sav-
ings and has to date had very limited impact on the development of the
area traversed; on the other hand, creation of arreliable transport link
in the area has produced benefits that seem important, even though they
are very hard to quantify satisfactorily, in the form of readier Govern-
ment access, stronger national integration, better administration and
greater capability to cope with emergencies. Finally, the new road from
Palapye to Serowe and the paving of the Gaborone-border road, together
accounting for another 25% of total project costs, both yield unacceptably
low returns and appear to have been undertaken somewhat earlier than would
have been desirable. Aside from road construction and improvement the
project contained a maintenance component, accounting for some 15% of total
costs, which appears to have made a valuable contribution to the develop-
ment of the Botswana highway system even though.it had to be cut back
slightly in physical terms to help cover cost overruns elsewhere in the
overall project.

The Bank's priority ranking of the various works was approximately
correct and it seems that other highways included in the original program
but rejected by the Bank would have yielded lower returns than those ac-
tually undertaken. But the overestimates of base-year traffic and of
traffic growth, combined with the substantial cost overruns on the two
roads on which contractor performance was poor, together resulted in the
levels of economic return on the roads that were financed being system-
atically lower than expected.

The Bank's emphasis, during project preparation, on reduction of
design standards seems fully justified in retrospect. Some additional
useful savings might have been made on several of the roads. More import-
antly, the two roads showing low returns should probably have been post-
poned a few years. Even the Nata-Maun link could have been briefly post-
poned while effort was concentrated on preparing a suitable action program
in livestock. We believe that the development of the Ngamiland region
required a combined effort in transport (infrastructure and services) and
livestock in order to obtain a "leap forward" which would have resulted
in a few years in a substantial increase in cattle exports and in trucking
instead of trekking as the most economical form of transport. In this
broader sense, of the regional development objectives, the project is a
case of underinvestment -- in complementary transport and livestock ac-
tivities -- rather than of overinvestment.
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Analysis of the reasons why project objectives were not fully
attained raised three main interrelated issues. The first is the inter-
action between transport and the livestock industry. The Bank does not
appear to have analyzed in sufficient detail the mechanisms by which im-
portant improvements in transport infrastructure would induce the expected
increase in livestock production. Bottlenecks that at least now seem
obvious, such as marketing channels and the influence of veterinary fac-
tors, were not taken fully into account. The conventional wisdom at the
time -- that transport was the key factor in the development of the live-
stock industry -- misled the Bank and encouraged it to push hard for the
road project although Government officials were conscious that transport
was not enough. Another related aspect overlooked in the appraisal was
the role to be played by the trucking industry: the Bank concerned itself
only with the infrastructure and did not foresee that the transport ser-
vices required for the success of the scheme would be uneconomic.

The second issue concerns institution-building. The project imposed
a heavy burden on the limited capacity of the Public Works Department,
which resulted in supervision of works being less than fully adequate.
Its completion implied a relative reduction in activity, and the level of
works is only now picking up again, with several new projects. One won-
ders to what extent project implementation should be staged over longer
periods in order to attain institution-building objectives; at least the
trade-off between institutional development and direct investment bene-
fits should be considered. In this particular case investment economics
as well as institution-building would seem in retrospect to argue for a
longer phased program. The Bank's highly successful efforts to help
improve maintenance are an indication that similar attention directed
towards the PWD as a whole would also have probably produced good results.
For instance, with regard to training, it became clear in the later 1960s
that efforts in this field needed to be expanded to include not only the
preparation of skilled workers and low level supervisory personnel, but
also the development of future management staff.

The third issue relates to the breadth of treatment given to the
project in preparation and appraisal. The program financed by the Bank
comprised virtually all investments in transport over five years, a fact
to beexpected in small countries like Botswana. It was more crucial
than usual to understand the extent of the strain on the country's fiscaland human resources imposed by the project and to consider explicitly how
it would fit in the intersectoral allocation of investments. The case
study reaffirms the necessity for a broad sectoral approach, including
intersectoral links, if optimum results are to be obtained.



Table 1

Botswana Credit 63-BEC. Estimated and Actual Total Costs and Completion Dates
in thousand US$ equivalent)

Estimated Cost Actual Cost % Cost Overrun Completion date
Description of Work

A. North-South Corridor

1. Betterments on North-South Road
(bridges, drainage, minor realignments)
over 46 miles 84io 787 -6.3 July 1968

2. Gaborone-border road (pavement) 17 miles 330 435 +31.8 June 1966

3. Palapye-Serowe road (new gravel road) 33 miles 45o 605 +34.h February 1968

TOTAL 1620 1827 +12.8

B. Francistown-Maun Road

1. Francistown-airport (base and paving) 2 miles 78 106 +35.9 January 1967

2. Airport-Nata (reconstruction to gravel surface)
118 miles 622 64 + 3.5 December 1967

3. Nata-Maun (new gravel road) 185 miles 920 1022 +11.1 September 1966

TOTAL 1620 1772 + 9.4

.. Engineering 340 h38 +28.8

D. Maintenance

1. 12 buildings for depors 110 130 -/ +18.2 September 1967

2. Maintenance equipment 280 359 +28.2 1st Semester 1966

3. Training Scheme 140 97 -30.7 mid 196,

4. Bore-hole water supplies 90 37 -58.9 mid 1966

TOTAL 620 623 + 0.5

E. Contingencies h00

GRAND TOTAL 46oo 4660 + 1.3

1/ Approximate, when each road was opened to traf ic, equipment bought or programs completed.
Some works went on after this date.

2/ Only 10 were built



TABLE 2

BTSWANA CREDIT 63-BE TOTAL COSTS 1
(in US$ equivalent)

Item 1964 1965 1966 1967 1968 Total

1. Gaborone-South African border
road (excluding bridges) 324,760.62 82,907.43 27,440.94 435,108.98

2. Palapye-Seroe Road
(excluding bridges) 151.92 1,681.92 328,407.76 217,175.16 574.60 547,991.36

3. Francistown-Maun Road
(excluding bridges)
- Francistown-airport 30,880.08 41,120.84 33,50?.57 105,503.49

- Nata-Maun 103,585.07 229,076.78 183,729.28 3,541.73 519,932.86
Total 393,900.86 547,056.23 81,127.93 1,022,085.02

528,366.01 817,253.85 298,359.78 3,541.73 1,647,521.37
4. North-South Road 16.07 53,168.66 213,445.42 214,979.90 481,610.05
5. a) 10 bridges from items 1,2,

3, and 4 above-28,0.8320.2
b) 2 bridges on Francistown- 75,892.04 286,407.98 362,300.02

Nata road 39,073.22 85,072.32 124,145.53
6. Engineering 143,476.01 179,667.14 93,155.31 19,923.56 1,894.10 438,116.12
7. Maintenance

a) Construction of 10 road depots 3,550.96 39,510.03 87,157.93b) Maintenance equipment 32.00 150,189.20 12 3 ,31.91 130,218.92
c) Training scheme 73,761.07 12,716.97 10,738.97 9,217.01
d) Boreholes 11,196.33 26,188.29 97,217.01

Total 73,793.07 177,65346 201,30856 171,473.84 624,22893GRAND TOTAL 217,421.00 1,288,037.26 1,901,682.77 1,032,891.02 220,990.34 4,661,022.36

As presented in the progress reports
Rate of exchange US$ 1.4 - 1 rand



Table 3

Botswana Credit 63-BEC
Betterments on the North-South Road: Completion of Works

Work Item 1966 1967 1968 Total

1. Relocation 1 1 1 3

2. Improved alignmen t 1 2 17 20

3. Culverts 9 5 54 68

4. Rail crossings ~ - 3 3
5. Bridges and approaches 1 6 7 14

6. Otler s 1 - 1 2

7. Total 13 14 83 110



TABLE h

BOTSWANA. STAFF OF THE ROADS DIVISION OF THE MNISTRY
OF WORKS AND C(IMUNICATIONS, 1972-73

Citizens Expatriates
Job Title & Grade Jobs in jobs in jobs Vacancies

Chief Roads Engineer 1 - 1
Senior Roads Engineer 1 - 1
Roads Engineers 1
Senior En&,. Asst. 3 - 3
Engineering Assistant - 3 2
Senior Materials Off. 1 - 1
Insnector of Works 7 1 2 1
Engineering Draughtsman 2 - 1 1
Materials Officers 2 - 2
Senior Foreman 5 - - 5
Insnector of Works
(Trainee) 1 - 1
Junior Foreman 8 8
Senior Dlant Operator 1 1 -
Senior Technical Asst. 7 4 - 3
Roads Section Officer 33 24 - 9
Clerical Asst/Officer 20 20 -
Storekeener 3 2 - 1
Typist/Shorthand Typist 1 1
Plant Operator 14 14
Driver (C3(1.c)) 1 1
Driver (C(l.C)) 11 10 - 1

121 76 16 29



Table 5

Botswana Credit 63-BEC. Projected and Actual Return and Traffic Levels

Annual rate1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 cf growthi/

Traffic Levels
(vehicles per day)

1. Francistown-Nata
Projected 50 - - - - - 100 - - 12.2"
Actual (at Dukwe) 14 4 18 18 22 25 27 36 32 10.6%
Actual (at Sebina) 26 26 37 36 37 37 514 4 47 7.6%2. Nata-Maun
Projected 10 - - - - - 30 - - - 20.0%
Actual 8 9 12 12 15 17 21 22 21 12.8%3. Gaborone-border
Projected 25 - - - - - 150 - - - 35.0%Actual 16 16 22 27 37 48 52 70 72 21.0%4. Palapye-Serowe
Projected 50-60 - - - - - 80 - - - 4.9%
Actual 27 58 47 29 34 37 37 h6 6.2%5. North-South Road
Projected not dora
Actual 61 68 80 90 105 114 115 132 147 11.6%

Internal Rate of Return Projected Actual

1. Francistown-Maun 20 6
2. Palapye-Serowe 8 Negative
3. Gaborone-border 10 44. North-South Road not cbne 16

1/ 1962-1968 for projected and 1963-1971 for actual.
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PREFACE

As one in an experimental series of studies of individual projects
that the Operations Evaluation Division is currently carrying out, this

audit deals with Bank assistance to the Port of Calcutta, principally con-

centrated in the ten years 1958-68. Two loans were made - Loan 198-IN

of June 25, 1958 in the amount of $29 million and Loan 294-IN of August 17,

1961 in the amount of $21 million - and others were considered, but finally

not made.

The main purpose of an audit, as presently conceived, is to answer,

as profoundly as is possible within a limited period of time and with

attention consequently confined to the particular project under review,

the question of whether the objectives of the Bank's lending were achieved

and, if not, why not. A particular effort is made to reappraise retros-

pectively the economic validity of the investments supported by the Bank.

Institution-building objectives are covered as well as physical objectives,

especially in cases where several loans have been made so that developmnet

over time can more effectively be traced. Consideration of the reasons

why particular objectives may not have beenachieved naturally leads into

some treatment of how important those objectives seem in retrospect and

whether they were sought in-the best manner.

While this audit gives considerable attention to the performance of

the Bank in its lending for the Port of Calcutta, it does not deal to any

significant extent with procurement, although this was a matter of major

discussion between the Indian authorities and the Bank at certain times.

Detailed issues of procurement policy, important as they are, are never-

theless somewhat peripheral to the main purpose of an audit and can better

be analyzed in a study focussing on this particular subject.

Lending to the Port of Calcutta came up for audit because disburse-

ments out of the second loan ended in 1968, and, in order to obtain a

random sampling of past Bank projects, the Operations Evaluation Division

had decided arbitrarily toanalyze projects for which loan disbursements
were completed in that year. The five years that have elapsed since 1968

should be sufficient time for the results of a project to have materialized
fairly fully, even though benefits should normally continue to accrue much

longer.

This study is based on a review of Bank files and discussions with
Bank staff who had been involved with the project, followed by a one-month

mission to India with a port expert who had had no previous involvement
with the Bank's lending for Calcutta.

The very full cooperation extended by the Counissioners for the Port

of Calcutta and their staff and the support of the Government of India are

deeply appreciated.
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LIST OF ABBREVIATIONS

CMPO: Calcutta Metropolitan Planning Organization

CPC: Commissioners for the Port of Calcutta

DLB: Dock Labor Board (of Calcutta)

DWT: Deadweight Tons

GOI: Government of India

HSD: Hydraulic Studies Department (of CPC)

KGD: King George's Dock

KPD: Kidderpore Docks

POL: Petroleum, Oil and Lubricants

NOTES:

Fiscal Years: Most figures are cited in this report for fiscal years,
which run from April 1 to March 31.

Currency Equivalents: 1957 - June 28, 1966: US$1.00 - Rs. 4.76
June 28, 1966 - 1972: US$1.00 = Rs. 7.50 (approx.)
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SUMMARY

The Bank made loans of $29 million in 1958 and $21 million in 1961
to the Commissioners for the Port of Calcutta (CPC), for rehabilitation
and modernization of Calcutta Port, after Bombay the most important port
in India, serving a hinterland of some 500,000 square miles and 200 mil-
lion people. Disbursement of the loans ended in 1965 and 1968 respectively,
after several deferrals of the closing dates and cancellation of $2.1 mil-
lion from the second loan. In 1965-66 the Bank gave consideration to a
third loan of $16 million for Calcutta and a loan of some $40 million for
the Haldia satellite dock project, but these loans never came to fruition.

Both loans made, which were for foreign exchange costs, were intended
to be spent mainly on floating craft and civil works designed to maintain
and improve access up the River Hooghly to the Port of Calcutta and on
equipment and facilities to rehabilitate and modernize the docks. Project
composition was substantially changed after loan signature in light of
evolving circumstances - particularly hydraulic conditions in the Hooghly
river - and, in the case of the second loan, cost underestimates. The
equipment and works included in the revised projects (total costs, as
executed, $47 million equivalent and $30 million equivalent, respectively)
were procured as agreed, but with serious delays in some cases due to a
variety of reasons - delays in final design, interim changes in the
programs, foundation problems, slow Government approval of foreign pro-
curement, bankruptcy of a British supplier and local contractors' dif-
ficulties in obtaining materials. Vessels, mainly dredgers, accounted
for more than 50% of planned loan expenditures and more than 70% of actual
expenditures. Equipment and works are generally operating satisfactorily
and being maintained well, although outage times for repair tend to be
long, mainly due to shortages of domestic supplies of materials such as
steel, and import license problems for spare parts.

Traffic has fallen drastically short of the levels projected - in
1970/71, the worst year, it amounted to only 6 million tons compared with
14 million tons forecast - mainly due to prolonged industrial recession
and lagging investment in Calcutta's hinterland, with Hooghly draft re-
strictions also being an important constraint in the case of ore traffic
and railways replacing coastal vessels for much of the coal traffic. The
Bank-assisted projects did not achieve their major objectives - elimina-
tion of ship detention and maintenance of 26 foot draft up to Calcutta -
the former because other factors, especially labor strikes and shortage
of appropriate railway wagons, have continued to cause serious congestion
for prolonged periods, and the latter because the problem proved more in-
tractable than expected. Despite this, the projects seem by and large to
show satisfactory economic returns because they helped to halt the
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deterioration of the Port of Calcutta and its access, which, if it had

been allowed to continue, would likely have eliminated iron-ore exports

altogether and involved very much more costly handling of a large propor-
tion of other traffic (especially general cargo), mainly by lighterage

and lightening. The main portions of the project show an economic rate

of return of some 25%, on the basis of analysis at market prices, and at

least 10% even with very rigorous assumptions about scarcity values of

labor and foreign exchange. However there are some minor components of

the projects which seem economically questionable - mainly the Libyan

Tea Warehouse and the King George's Dock Extension (each with a total

cost of some $1.7 million equivalent) due to limited utilization to date.

A superior alternative to the projects that were financed by the Bank

would have been an earlier start on the satellite dock at Haldia, but,
due to repeated delays in preparation, this scheme was not ready for

financing until 1965, at which time other factors came into play which

eventually caused the Government of India to withdraw its request for

Bank assistance and to undertake the project in 1968 without direct

foreign assistance.

CPC has generally adhered to all commitments made to the Bank. A

Depreciation Study, required by the Bank in connection with the first loan,
was completed on schedule in 1959 and the Renewals and Replacement Fund

which it suggested duly established. Stores inventories and Revenue Re-

serve Fund were both reduced significantly after 1961, as agreed by CPC

in connection with the second loan. A plan for increasing income from

CPC's property holdings, provided in response to Bank requests in 1961

negotiations, was closely adhered to through 1967.

The Bank placed considerable emphasis on the need to carry out more

basic hydrological and hydraulic studies and to do more long-term planning

for the development of port facilities to serve Calcutta's large hinter-

land. As agreed with the Bank, CPC established its own Hydraulic Studies

Department in 1962. This department has worked effectively and contribu-
ted substantially to improving dredging operations and helping both oper-
ational and long-term investment planning. The history of the last ten

years shows that this was an important need and a well-chosen focus for
Bank effort.

The Bank also gave considerable attention, in connection with both

loans but especially in 1965/66 during discussion about a possible loan
for Haldia, to reform of CPC's accounting system onto a modern commercial
base. Difficulties were experienced with the large-scale changes involved,
but these changes were eventually accomplished and the new system came into
full operation for accounts of the year 1969/70. While data are now clas-
sified in a new and improved manner, it cannot be said that introduction
of the commercial system has induced a more commercial outlook on the part
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of the port authorities nor has it led to the production of regular
management information reports or costing studies. It does not appear to
have affected management and operation of the port.

The Bank was also concerned about maintaining and further strength-
ening the financial position of the CPC, although no financial performance
targets were agreed in connection with the loans, because the Bank relied
on Government support of the Port Commissioners in the last resort. The
financial position has seriously deteriorated. Reserves which amounted
to some $30 million equivalent at the time of the second loan agreement
were virtually used up by 1969 and the Government of India has had to
provide some $30 million equivalent of operating subsidies over the last
four years, mainly on a non-repayable basis, and to finance virtually the
whole of CPC's on-going investment program in Haldia and works related to
this project and Farakka Barrage. Large operating subsidies will continue
to be needed at least through March 1974 when Haldia is scheduled to be
completed.

Traffic through Calcutta does not appear to have been responsive to
the level of port charges, even though they are considerably higher than
those at any other Indian port. They could almost certainly have been
raised more rapidly than they were in the early 1960s without affecting
traffic, and the Bank should probably have been more demonstrably reluc-
tant to finance replacements with new loans without a sharp improvement
in current financial performance; the Bank seems to have been unduly
impressed at the outset with the apparently strong financial structure of
CPC - debt-equity ratio of 51/49 in 1958 and large liquid reserves.
Equally, in the most recent years, subsequent to the large tariff in-
creases of 1966/67, port charges could probably have been raised somewhat
more and more frequently than they have been. But there is clearly some
level at which port traffic would begin to drop off, and this level may
well be substantially short of the large (50-70%) tariff increase that
would be necessary to attain reasonable financial viability under current
conditions. Severe discouragement of traffic through the Port of Calcutta
would be economically undesirable at the present time when the economy of
north-east India is tending to recover from prolonged recession and poli-
tical problems, when the Haldia docks are about to be opened and when
underemployment of CPC workers remains considerable. It is not clear who
is the final beneficiary of the large Government subsidies provided, but
they have probably been necessary, in approximately the amount provided,
to cope with this temporary situation. The Bank strongly favored the pro-
vision of subsidies since 1967.

Despite the severe squeezes which it has faced - between falling
traffic (some 40% down in the last five years) and rising costs merely to
keep the port open (some 50% up in the last five years) and between rapidly
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rising real wage-rates, nationally imposed for the class of labor in most

excessive supply, and the regional impossibility of drastic cut-backs in

the labor-force - CPC probably has had somewhat more flexibility than
it has used. Bank supervision missions were helpful in making suggestions,

and CPC seems to have considered carefully every constructive suggestion

that emanated from such missions.

In retrospect it appears that then, in the late 1960s, and earlier,
the Bank might have helped more if it had given less, or at least differ-

ent, emphasis in connection with accounting reform and much greater at-

tention to questions of personnel and personnel management. A less costly
and perhaps more expeditious, if basically less satisfactory, way to get
to the improved costing, better tariffs and greater efficiency orientation

- which the Bank sought and which are still barely achieved - might have

been to focus on asset reclassification and revaluation and, for individual

tariff services, time-and-motion type studies rather than the overall and

fundamental accounting reform actually undertaken. Emphasis on the par-
ticular questions which needed to be answered and followed regularly in
management reports might have shown that the most important of them could

be satisfactorily answered by the existing accounting system, together

with measures of the type suggested above; it would likely have helped

considerably to get a quicker benefit than has actually occurred, what-

ever accounting reform was undertaken. The Bank had not set a good

example, with project appraisal documents almost totally lacking in time
targets and performance criteria, whether operational or financial.

Studies of time-and-motion type would have helped not only to cost
individual tariff services but also to identify ways for more effective
use, by labor, of the equipment actually available, in order to speed
operations and enable more careful handling. Shore labor has been cut
substantially, although there remains much too little work to occupy
fully all those remaining; but there has been a very large inflation of
employment in maintenance. With some initiative, it would seem that CPC
might have been able to bring more of its excesive labor-force into use
by diversification of operations - for instance, pallet-making, bene-
ficiating land and property for leasing out, mending and improving access
roads and quay aprons. More effort on training would have been required
for this and would have been needed to get fuller benefit from some of
the machinery, such as mechanical cargo-handling equipment, provided
under the Bank loans. To make training effective would probably have
required more emphasis on performance in promotion policy and less on
seniority. And to undertake most of these initiatives - as well as other
planning and costing and pricing studies which the Bank sometimes recom-
mended and which would have helped to expand CPC's scope for choice -
would almost certainly have required a larger body of well-qualifed junior
officers than CPC seems to have been able to acquire, with its salary-
levels (by contrast with wage-levels) lagging severely behind inflation.
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While the Bank devoted considerable effort to the Port of Calcutta
and it was generally quite responsive and flexible in its relationship
with CPC, the case does also suggest various specific ways in which lend-
ing administration might have been better. From the beginning the Bank
was generally a strong and persistent proponent of the need for a satellite
port as the only long-term solution to Calcutta's draft problems and its
assistance in the establishment of the Hydraulic Studies Department was
a crucial indirect contribution to the realization of such a project.
But hindsight suggests that on three occasions the Bank missed key oppor-
tunities to expedite the scheme - first, in 1958, when it turned down a
mission reco mendation to provide technical assistance and make appropriate
studies a condition of the first loan; second, in 1961, when it failed to
specify the need for economic as well as technical studies; and third, in
1965, when it diverted attention from the main issue to subsidiary problems
of accounting and tariff-making. Administration of the second loan of
1961 would have been sharply improved if loan negotiations had been post-
poned a year, until schemes were more fully prepared and there was better
possibility of reaching agreement on concrete financial targets; and also
if full consideration had been given in 1967 to the possible adverse
consequences on project completion and operation, especially in Indian
circumstances of foreign exchange stringency, of refusal to permit further
extension of the closing date.
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AUDIT OF CALCUTTA PORT PROJECTS

The Port of Calcutta and the Bank

The Port of Calcutta, which was established in its modern shape
mainly in the 1880s and 1920s, serves a hinterland of some 500,000
square miles containing more than a third of India's population, nearly
200 million people; it provides the only conmercial access to the sea
for most of them. Within Calcutta's hinterland lie most of India's pro-
ducing mineral fields (including particularly iron ore, coal and oil),
almost the entire steel and heavy engineering industries, and the majority
of producing areas and processing plants for jute and tea.

Calcutta's share of total traffic through Indian ports has fallen
steadily over the last 25 years. A major part of its original hinter-
land was lost with Partition in 1947, but it still accounted for 40% of
freight tonnage through all major ports in 1950. This share fell to some
33% by 1957, 20% by 1965 and only a little more than 10% in 1971 (Appendix
Table 1). But its traffic has always been of somewhat higher average
value than that of other ports and this characteristic has been reinforced
with the decline in its share of total tonnage, so that even in 1971 it
still accounted for nearly 25% of the value of Indian exports and better
than 15% of imports. In freight tonnage Calcutta was overtaken by Bombay
in the early 1950s and by Visakhapatnam, on the east coast, and Mormugao,
on the west coast, in the late 1960s. But most of the tonnage of the
last twoports is low-value iron-ore, and Calcutta remains more important
than any other port except Bombay in general cargo.

Calcutta contrasts with other major Indian ports in that it lies at
a substantial distance from the sea - 126 miles up the River Hooghly.
This fact accounts for a substantial part of its loss of relative im-
portance in Indian trade. Calcutta has been squeezed between two con-
flicting trends: on the one hand, deterioration of the Hooghly River
channel, due to natural forces and engineering works upstream on the
Hooghly and the Ganges, so that increasing expenditures have been required
in an only partially successful effort to maintain the traditional 26-foot
draft (enough for ships of some 10,000 DWT fully laden and 15,000 partial-
ly laden); and, on the other hand, decreasing adequacy of even a 26-foot
draft as ships have become larger and the economies of larger ships have
become a more significant factor in certain very important trades. Cal-
cutta has also suffered over the last ten years from significantly slower
economic growth in most of its hinterland than in India as a whole. The
1950s and early 1960s, when much of the heavy industry was being built up
under India's Five Year Plans, was a time of relative economic boom. The
subsequent difficulties in operating and maintaining these plants effectively,
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the declining attraction of the region for private investment and the
acute political difficulties in the area in the late 1960s have not only
cut the traffic through the port but also exacerbated the Port's tra-
ditionally difficult labor problems.

The Bank first became involved with Indian ports in 1956. A major
economic mission to review the draft Second Five Year Plan (for 1956/57-
60/61) identified transport as a key constraint in India's development.
In October 1956 the Government of India (GOI) approached the Bank for
assistance with port projects in the Second Plan. After correspondence
and exchange of information, the Bank decided to mount a mission, headed
by a specially hired Dutch expert, to examine the overall ports situation
in India, with special emphasis on Calcutta, for which the project pro-
posed was largest and seemed best prepared and most urgent. The mission
took place in October-November 1957, and it produced appraisal reports
for projects in both Calcutta and Madras; loans were negotiated in March,
approved in April and signed June 25, 1958 (Loan 198-IN of $29.0 million
for Calcutta and Loan 199-IN of $14.0 million for Madras). The loan to
the Con issioners for the Port of Calcutta (CPC), which was in support
of a five-year program of port rehabilitation and modernization, became
effective in October 1958. Substantial changes were subsequently made
in the program, with the Bank's agreement, and final loan disbursements
occurred in 1965, after several deferrals of the closing date.

In 1960 CPC applied for a second loan to provide further resources
in pursuit of essentially the same objective of rehabilitation and moder-
nization. This project was appraised early in 1961. Loan negotiations
extended throughout the month of June. Loan 294-IN, in the amount of
$21.0 million, was signed August 17, 1961 and became effective in
September. Disbursements were substantially delayed, partly due to minor
changes in the four-year investment program to be covered but mainly due
to delays in final design and difficulties in reconciling the Bank's
preference for international competitive bidding and the GOI's principle
of not procuring abroad anything that could be produced at home. The
list of goods under the loan was changed several times, and $2.2 million
of the loan were eventually cancelled. Disbursements ended in 1968,
three years beyond the original closing date.

Aside from details of the coverage of the two loans, two matters
dominated the negotiations for each and were reflected in the principal
supplementary letters to the Loan Agreements. The first was financial
performance. Agreed overall targets, such as operating ratio, were not
established in connection with either loan. But the Bank was quite con-
cerned in 1958 about the inadequate depreciation allowances that it felt
the Coumissioners had been making. It was agreed that consultants,
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including foreign specialists, would be hired to study the matter. Their
recoamendations were partially implemented in 1959, but CPC's financial
performance deteriorated and fell substantially short of what had been
projected. There was considerable discussion of possible ways to strengthen
the financial situation at the 1961 negotiations. The GOI was not prepared
to make any formal commitments since a committee (Ratnam Committee) which
it had set up to study the matter had not yet reached final conclusions.
Agreement was finally reached on a supplementary letter in which CPC com-
mitted itself to try to strengthen its financial performance, particularly
in certain areas, and to improve its accounting system by the introduc-
tion of auxiliary accounts. The inadequacies of CPC's accounting system,
especially in respect of depreciation, was a common underlying theme
throughout these discussions, and, in the negotiations for the second
loan, the Bank urged retention of consultants to help with a major over-
haul; CPC promised to introduce changes, but without outside help.

The other matter which came to occupy an increasingly important
place in discussions related to the longer term future of Calcutta port.
The 1956 economic mission and the 1957 ports mission were both concerned
by the lack of decisive action to prepare for the increasing traffic that
was to be expected at Calcutta. The latter stressed the need for studies
along three lines - the economics of additional mechanization of cargo
handling to increase throughput on existing berths, the possibilities of
expanding the King George Dock (KGD) system in the port, and, most par-
ticularly, the feasibility of a satellite port in deeper water downstream
of Calcutta. The mission itself recommended that the loan should be con-
ditional on only one point - a firm coniitment by CPC to carry out these
studies. But it was finally decided by the Bank that it would be inappro-
priate to make the loan conditional on a commitment not directly related
to execution of the works being financed. These topics were however dis-
cussed at negotiations and the GO! hired the Bank's Dutch expert to advise.
But the Bank continued to express he view that the hydrological and engi-
neering studies required to settle the satellite port question were not
being pressed hard enough.

By 1960 CPC's investigations were converging to show that the Haldia
site, about half way between Calcutta and the sea on the other side of
the Hooghly (see map), would be the best of the various alternatives con-
sidered for a satellite port, and the worsening siltation problems in the
upper Hooghly were making the need for some such development, outside
Calcutta, increasingly plain. A provision of Rs. 75 million for a start
on a Rs. 250 million scheme at Haldia (including two riverside berths and
three bulk and general cargo berths in a Dock system) was included in the
draft Third Five Year Plan (for the years 1961/62 - 65/66). The Bank's
major mission to review the Plan pointed out that Calcutta's 26 foot
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draft, even if maintainable, would be quite insufficient for bulk cargoes
and it urged a larger provision in the Plan for Haldia, with a view to at

least partial completion by the end of the Plan period. CPC's preliminary
feasibility study on Haldia was issued in September 1960 and its second

loan application included a major component for the new port. Late 1960
saw a major debate within the Bank between those favoring an early start
on Haldia, at least riverside jetties, and those adopting a more cautious
approach, pointing out the need for further studies, especially on hydrau-
lic aspects, to reduce the risk of a major mistake. Early in 1961, GOI,
CPC and the Bank agreed that substantial further studies were needed
before major investment started.

Funds were included in the second loan for engineering work on Hal-
dia by foreign consultants and, even more importantly, for the equipping
of a Hydraulic Studies Department (HSD) that CPC was to set up. CPC had
previously relied for such studies on the Central Water and Power Research
Institute at Poona, on the other side of India, and the Bank, concerned
at slow progress on these studies since its first loan, made the esta-
blishment of CPC's own HSD, originally suggested by consultants, the
major issue in negotiations for the second loan. GOI and CPC refused
the Bank's suggestions that establishment of HSD be made a condition of
loan effectiveness and that a foreign institute or firm be brought in to
give the new department major support in its early years. But they
signed a supplementary letter promising that HSD would be set up, with
a foreigner who had been advising under UN auspices as initial Director.

Late in 1961 the Bank informally approved a tentative schedule of
actions, mainly studies, drawn up by CPC and designed to enable submission
to the Bank in September 1963 of a satisfactory loan application for Hal-
dia. CPC pressed ahead with execution of the scheduled actions, the Bank
was impressed with the effectiveness of the new HSD, and by Spring 1963
HSD had successfully accomplished the various studies relating to Haldia
feasibility which had been requested by the eminent hydraulic engineer
hired by the Bank as a special advisor. These studies had shown that,
with the assistance of the Farakka Barrage which GOI had decided in 1961
to build on the Ganges to control flows into the Hooghly (see map) and
with a reasonable amount of dredging, it should be possible to develop
and maintain a stable channel in the estuary up to Haldia to a depth of
at least 20-22 feet at low water, sufficient for vessels of about 35
foot draft at high tide (enough for ships of some 35,000 DWT fully laden).
Late in 1963 CPC submitted to the Bank its application for a loan for the
project.

Just at this time the Bank learned, somewhat to its astonishment,
that the 00I had given approval to a major project, promoted by
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enterprising officials in the state of Orissa and being financed with
large contractor credits, for construction of a new port at Paradeep
only some 200 miles south of Calcutta (see map). The port was designed
initially to handle mainly iron-ore exports, its advantage being that
it would have substantially less draft restriction even than Haldia,
being designed for 38 foot draft initially, with possibilities of sub-
sequent increase. At the same time, with trends in ship economics as
they were, the Bank began to fear that Haldia's 35 feet, while quite
adequate for coal and general cargo traffic, might leave eastern India
uncompetitive in the potentially important iron-ore trade. These develop-
ments gave rise to a second major round in project preparation work on
Haldia. In response to the Bank's questions, GOP set up a committee
(Bhatia Committee) which prepared a major economic study, including a
very thorough traffic analysis, concluding that Haldia should be
proceeded with.

Early 1965 saw the completion of the Bhatia Comittee report on
Haldia and a new application to the Bank from CPC for $16 million finan-
cing of additional works and vessels for the Port of Calcutta itself.
The Bank offered to consider the latter request after Haldia had been
dealt with, and at the end of 1965, shortly after the Indo-Pakistani
war of September, it sent a major mission to appraise Haldia for a
$40 million loan. The Rs. 400 million scheme now proposed represented
a considerable modification from that initially suggested in 1960; it
included a river-side jetty only for oil, and the heart of the project
was an impounded dock system with 7 deep-water berths, 4 for bulk traf-
fic and 3 for general cargo. The mission found the basic economics of
the scheme highly convincing. But it took a rather stricter attitude
than previous Bank missions on the poor financial performance of CPC
and it strongly espoused certain principles, for instance on manage-
ment, accounting and tariff-making, which the Indian authorities found
unpalatable. Compromise on most of the major points was reached by hard
negotiations before the mission ended. Nevertheless, after having
checked in detail the feasibility of building the project without
foreign assistance, the GOI withdrew it from Bank consideration in 1966.
Detailed design work continued and an important revision, to enable the
dock system to take vessels up to about 44 feet draft, was made late in
1967. Major construction, by Indian contractors and with Indian-made
equipment, got under way early in 1968. A rather unrealistic completion
target of 1972 had been established, but it now seems that the project,
including 3 bulk cargo berths, I container berth, 1 general cargo berth
and a finger jetty, all in an impounded dock system, should be completed
by middle or late 1974, a few months after the Farakka Barrage which has
also been delayed from its original target completion date of 1971.

After 1966 the Bank's attention was mainly concentrated on the Port
of Calcutta proper, where works financed under the second loan were still
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underway. In face of CPC's rapidly deteriorating financial situation, the

Bank adopted the practice of following up supervision missions 
with detail-

ed letters outlining the operational deficiencies identified and, later,

proposing possible ways to increase efficiency and strengthen the finan-

cial situation. The Haldia discussions had raised again the matter of CPC's

accounting system, and in 1966-68 major efforts were made by GOI and CPC

to develop and apply an appropriate commercial system. The last supervi-

sion mission took place in February 1969, but the Bank's follow-up 
letter

of suggestions never received more than a formal acknowledgment.

Project Implementation

The Bank's loans were intended essentially to cover the foreign ex-

change costs of items in CPC's overall investment program which involved

foreign exchange. These items accounted for most of CFC's total invest-

ment at Calcutta, but there was always some investment going on outside

the Bank projects. CPC saw the Bank loans as a kind of line of credit,

and the Bank was quite flexible in accepting changes in the investment

program in the light of intervening events, permitting reallocation of

funds and changes in the list of goods. The Bank funds were disbursed en-

tirely against foreign exchange expenditures, including expenditures for

supplies to Indian manufacturers making equipment for CPC.

There were in fact substantial changes between the investment pro-

grams presented in appraisal reports and those actually executed. Full

details for the items actually financed by the Bank and for those expec-

ted to be so financed but subsequently dropped - either because the need

for them had become less urgent or because they proved to be obtainable

without expenditure in foreign exchange - are given in Appendix Tables

2 and 3; projected time schedules for letting and completion of contracts

are not normally given, since the appraisal reports contained no more than

an approximate terminal date for the project as a whole. The location of

the fixed works is given in the maps. The following table summarizes

planned and actual allocations of loan funds among major categories.

Table 1

Planned and Actual Allocations of Loan Funds by Major Purpose
(in US$ millions)

Loan 198 (1958) Loan 294 (1961)
Planned Actual Planned Actual

River Navigation
Civil Works 6.54 4.31 - 0.06
Vessels 6.40 12.09 10.15 7.84

Docks and Berths
Civil Works 3.61 2.19 1.47 0.39
Vessels 5.07 7.62 3.95 6.54

Shore Facilities 4.36 2.27 1.44 1.33
Studies & Consultants 0.35 0.52 2.16 2.68

Contingencies/Cancellations 2.67 - 1.83 2.16

Total 29.00 29.00 21.00 21.00
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Vessels, mainly dredgers, accounted for more than 50% of planned expendi-
tures out of the two loans and for more than 70% of actual expenditures.
Efforts to improve Hooghly River navigation account for half of all loan
funds, and expenditures within the dock area, except for dredging vessels,
were cut substantially from original plans.

1958 saw a sharp and unexpected deterioration in Hooghly drafts,
partly due to exceptionally low river flows, so that by the end of the
year, in the season when they are normally worst, they were some 2-3 feet
less than normal (see chart). Depth across the Balari Bar (see map) was
only some 7 feet, enough at high tide for vessels drawing no more than
about 20 feet. CPC took emergency measures, putting a dredger full time
on the bar, but by October 1959 drafts were back at the same level. Moor-
ings provided under the Bank loan were laid at Haldia to permit off-loading
from larger ships to lighters. But it was clear that longer-term measures
to restore the channel up to Calcutta were required, and CPC revised its
investment program, dropping replacement or expansion items that were now
of lesser priority than equipment required merely to preserve access to
the port. In June 1960 a revised list of goods was agreed between CPC and
the Bank, including 3 additional river dredgers and 1 more port dredger,
to be financed by deletions of certain items, savings on the foreign
costs of others, and loan contingencies.

Some of the works and equipment financed out of the first loan had
been ordered long before the loan was made, according to bidding proce-
dures broadly acceptable to the Bank, and most of the major contracts, in-
cluding those incorporated with the revision of the list of goods, were
completed by the end of 1963 (see Appendix Table 2). But there were delays
in letting of some contracts and in the execution of some work, so that a
few important items were not completed until 1965 and 1966. The largest
single item in the project (actual foreign exchange cost $4.3 million) was
the Fulta Point river training scheme, involving straightening of the
river bank and large-scale contract dredging; work started slowly, and in
November 1960 the contractor's dredger sunk and lives were lost, but theproject was eventually completed on schedule in 1961 and with a large
saving on expected foreign exchange costs. Nearly $10.0 million was
eventually spent on procurement and repairs for a total of five large
suction hopper dredgers. $5.7 million was spent on port dredgers and
ancillary vessels. $1.8 million each was spent on a major scheme for re-conditioning Kidderpore Dock (KPD) No. 1, including replacement of old
hydraulic cranes by 59 electric cranes (see map), and on procurement of
two floating cranes for heavy lifts. Other items were various otherfloating craft, diesel locomotives for the Port Railways, a small amount
of mechanical cargo-handling equipment, conversion and modernization ofcertain berths in King George's Dock and various improvements to the drydocks, repair facilities and port workshops.
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Deterioration at Balari again required modification of the second
loan shortly after it was signed, but this time of lesser magnitude.
CPC had been working to open up the Rangafalla channel on the east side
of the Balari Bar with a view to its becoming the main access route; but,
contrary to past experience, it began to silt seriously on opening in
October 1961. The Bank agreed to meet the foreign exchange costs involved
in having the Dutch dredging contractor who had been working at Fulta
Point dig a new channel diagonally across Balari Bar, a move which proved
very successful. But most of the works to be covered by the second loan
seem to have been at a much earlier stage of preparation when the loan
was signed than in the case of the first loan, there were considerable
delays in finalizing designs due to shortage of qualified staff, and a
Bank supervision mission reported that no tenders were out even one year
after the loan had become effective. Most of the orders were placed
only in 1964 and 1965. Deliveries were mainly in 1966 and 1967, after
the original closing date, and some projects were not completed until
the late 1960s and early 1970s. Delivery of several craft was severely
delayed by the bankruptcy of the British builder who had won the orders.

Original cost estimates proved inadequate for many of the items in
the list of goods, and the delays in procurement, in an inflationary si-
tuation especially domestically, increased the deficiency. This, as well
as changing priorities within CPC's investment program, caused a number
of items to be dropped from the project (see Appendix Table 3). Principal
items eventually financed were further dredgers ($8.0 million) and two
pilot vessels ($3.5 million). About $2.8 million was spent on a survey
vessel and craft and instruments for HSD, $1.3 million on four dock tugs,
and about $1.0 million on consultant engineering, both for the project
itself and for Haldia. Other smaller items were various civil works in
the port's repair shops.

Early in 1967 disbursements were terminated for all but a few spe-
cific items, the Bank refusing further extension of the closing date for
some other items, as GOI and CPC urged. The rather rigid attitude that
the Bank adopted at this point - by contrast with earlier periods -
apparently stemmed mainly from frustration with procurement procedures in
India generally and in CPC in particular and from a feeling that discipline
in loan administration should be tightened. As pointed out in the Preface,
procurement aspects have not been thoroughly studied in this audit. But
it is noteworthy that several of the cases of alleged poor performance by
CPC and its Indian suppliers which were cited in Bank documents at this
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1/
time seem to have been misconceived. In fact the loan itself had almost
certainly been committed too early, in view of the relatively poor state
of preparation of most of the component projects in 1961. Secondly, there
is no question that the refusal to extend disbursements did cause CPC some
difficulties. Necessary spares could not be obtained under the loan for
the No. 2 Swing Bridge and the KPD Water Recirculation Plant which had
been built under the project, and the advancing of final payments to the
contractor for the latter, to fall within the Bank's deadline, left CPC
with no lever to ensure completion of the work after problems arose. A
large order for machine tools, letting of which had been delayed by the
Bank's dissatisfaction with the bidding procedures used by CPC's British
consultant and insistence on retendering, had to be withdrawn.

Operations and Maintenance

All equipment provided under the loans appears to have been opera-
ting satisfactorily. There were initial difficulties with some, such as
the quay cranes in KPD and, more seriously, the KPD Water Recirculation
plant, but these have been overcome with the aid of the suppliers. The
domestically produced equipment has generally proved rather less sturdy
than that procured abroad and gave greater teething troubles, but other-
wise compares well and does have the advantage in Indian circumstances
that spares are usually somewhat easier to obtain. Not all the craft and
equipment provided under the Bank's loans could be inspected during the
course of the audit, but those that were suggested that maintenance is
quite good.

iowever, out-of-commission time for maintenance, repairs and vessel
survey does seem to be on the high side, especially for some items - and
the principal reason appears to be the difficulty in getting spares and
certain crucial materials expeditiously. The following table gives data
for the principal floating craft procured under the Bank's loans, which
may bi1 compared with a reasonable upper limit of some 20% or 70 days a
year.-

1/ For instance, with regard to the two locally procured dock tugs,
the order for which had been greatly delayed by Bank refusal and
eventual acceptance of procurement domestically, the scheduled
delivery date had long been known to be beyond the loan closing
date and it was actually adhered to quite closely, comparing well
wit' foraign delivery dates, despite the difficulties of local
manufacturers in getting supplies. Another delay highlighted by
the Bank mission was in the KGD extension which had been included
in the loan originally mainly at the Bank's urging, which was being
executed by CPC with its own equipment at a considerable saving
in foreign exchange and which now seems a component of somewhat
dubious economic validity (see below).

2/ 12 hours a week for running maintenance and 1-3 weeks a year in
dry dock and/or alongside for repairs.
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Table 2

Floating Craft: Percent of Time Out-of-Commission for Maintenance,

Survey & Repair

Period

1968-69 1969-70 1970-71 1971-72 Average

Maitena (1947/60) a/ 32.9 40.5 23.6 100.0 49.3

Bhagirathi (1957) 25.8 23.0 27.9 19.7 24.1

Churni (1961) 17.3 11.0 35.1 35.6 24.8

Ajoy (1961) n.a. 14.2 47.1 31.5 30.9

Maha Bahu (1963) 13.7 33.7 n.a. 27.4 24.9

Vir Bahu (1963) 34.0 24.4 n.a. 40.3 32.9

Grab Dredger 1 (1964) n.a. 27.7 45.2 1.9 24.9

Hopper Barge 2 (1964) n.a. 4.7 25.5 1.4 10.5

Hopper Barge 3 (1964) n.a. 20.8 1.4 26.3 16.2

Mohana (1965) 24.4 21.1 34.2 20.8 25.1

Hopper Barge 11 (1965) n.a. 31.0 29.3 70.4 43.6

Hopper Barge 12 (1965) n.a. 35.1 32.9 30.7 32.9

Subarnarekha (1966) 21.9 14.0 21.1 27.9 21.2

Grab Dredger 2 (1967) n.a. 37.5 3.6 48.8 30.0

Hopper Barge 6 (1967) n.a. 19.2 39.2 29.0 29.1

Iopper Barge 7 (1967) n.a. 24.1 26.0 10.7 20.3

Hopper Barge 4 (1968) n.a. 9.9 26.3 11.5 15.9

Hopper Barge 5 (1968) n.a. 21.6 10.4 33.4 21.8

a/ Year shown is year of construction.

Cases are quoted of a simple repair that would normally require 3 days in

fact taking 3 weeks; major repairs and four-year survey can take 3-5 months.

Crucial stores can take several months to obtain, when available domesti-

cally, and up to a year or two if they have to be purchased from abroad.

Unavailability of special materials often requires substitution by less
appropriate ones, as for example mild steel for boiler quality plate,

which tends to increase future outage for repair. Very much the same
problems apply to important items of shore equipment. Of the average of
36 fork-lift trucks that CPC had in 1971-72 more than 25% were out of com-
mission for repairs at any one time; of the 40 registered in November 1972
16 or 40% were out of commission, 9 of them awaiting spares. Tires have
been a particular problem. Beyond high outage time for repairs an obstacle
to optimum utilization of some vessels seems to be unduly long periods at
base for crew holidays and rest; it is likely that effective working time
of this expensive equipment could be increased somewhat by appropriate ad-
ministrative measures.
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Traffic Forecasts

Traffic through the Port of Calcutta has declined drastically in
recent years, amounting to only about 6 million tons in total in 1970/71
compared with 11 million tons in 1964/65, the peak year since the Second
World War. All Categories of traffic have fallen, coal and ore exports
and general cargo imports particularly severely and POL imports and gen-
eral cargo exports least severely. Details are given in Appendix Table
4.

Actual traffic has fallen below appraisal report forecasts in
almost all years, but the really large divergences began to appear only
after 1964/65. Up to that time import traffic kept fairly close to
forecasts, but the Bank, and the CPC, whose traffic forecasts appear to
have been accepted without change, proved persistently over-optimistic
about the growth of export traffic. Actual dTy cargo exports in 1965/66,
the last year of the Third Plan, for instance, were about 4.5 million tons
compared to 7.3 and 7.9 million tons forecast in the first and second
project appraisal reports respectively. The shortfall was not only a
matter of foreign exports; actually the most important single shortfall,
in terms of tonnage, was for coal which was by this time primarily a
coastal trade. But there were also sizeable shortfalls, particularly
against second appraisal projections (which apparently assumed completion
of Haldia by 1971), in foreign exports of iron-ore and general cargo,
especially iron and steel, and in imports of general cargo, especially
machinery. By 1970/71 total traffic was less than half the level of 14
million tons projected in the Bank's 1961 appraisal report; it recovered
sharply in 1971/72 but remained only slightly above 50% of the projec-
tion. The major item which has kept close to forecasts and quite often
exceeded then has been import of foodgrains.

What are the reasons for the shortfalls? They differ between the
major categories of traffic. We can illustrate by using the magnitudes
of 1970/71, when the total shortfall from projected level was 8 million
tons. Ore exports, mainly iron-ore, accounted for about 2 million tons,
virtually entirely attributable to Calcutta's draft problem and,to some
extent, the fact that Paradeep had been opened up in 1966 and was taking
some 2 million tons of ore annually. Coal traffic, in which the short-
fall was 2.4 million tons, has suffered to a slight extent from the draftproblem but much more important have been the carrying capacity and
pricing policy of the railways; in the early 1960s they were short of
capacity for carrying coal fran India's coalfields, in the Calcutta area,
to the south but by the end of the decade they had sufficient capacity
and the strongly tapered freight rate structure encouraged this traffic;it is not clear whether this is more economic than movement by ship. Gen-eral cargo exports account for 1.6 million tons of the shortfall, and
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general cargo imports for 1.9 million tons; for these the dominant factor

has been lagging investment and slower than expected growth of the Indian

economy and particularly of Calcutta's hinterland, illustrated by the

fact that West Bengal and Bihar regional product grew at only 2% p.a. in

the second half of the 1960s compared with 4.5% for Indian national in-

come.

Although the Indian authorities and CPC in particular a Uear to know

less than would be useful about Calcutta's traffic hinterland- and changes
that may have been occurring in it, available information suggests that

there may not have been very much diversion of traffic from Calcutta to

other ports, except in the case of ore, where it was actually more a case

of Calcutta becoming uneconomic in international competition so that traf-

fic that India might have retained was lost. There have been a few cases

of diversion to other ports - for instance foodgrains entering via
Visag and tea exports from Assam using the meter-gauge railway right
across northern India to Kandla - but these cases appear to have been

temporary shifts in response to physical bottlenecks and labor strikes at

Calcutta rather than structural changes resulting from cost/price trends.

It is surprising in some ways that more traffic has not been lost, for

port charges at Calcutta have risen on average more than those at other

Indian ports and are now about twice those at Bombay and Madras and greatly
above those at many of the smaller principal ports, liner freight rates
to Calcutta have tended to rise more than those to other ports, particu-
larly Bombay (see Appendix Table 5), and stevedoring charges are generally
a multiple of those at other Indian ports. Nevertheless Calcutta still
receives significant amounts of traffic originating in Delhi and central
India, tea exports appear to have come back from Kandla, and the prospect
now is rather for potential expansion of Calcutta's hinterland - with
the forthcoming completion of Haldia and also of Farakka, the latter
opening up possibilities of long-distance barge traffic down the Ganges.
Among the factors accounting for Calcutta's retention of most of its
traditional hinterland appear to be the weakness of domestic long-distance
road transport, the continuing concentration of many business houses and
services in Calcutta, the absence of any strongly competing port for
general cargo traffic in north-east India, and Calcutta's location and
import/export balance both making it convenient as the terminal port for
much of the liner trade. But had the political instability of the late
1960s in West Bengal continued, with its resultant labor difficulties,
traditional patterns of traffic flow might well have been more permanently
changed.

Could or should the Bank's traffic forecasts have been better? It
would be hard to argue that the recent declines in general cargo traffic,
closely related to economic and political developments in north-east India,

1/ A complaint made in the Bank's appraisal reports and still seemingly
valid.
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could have been predicted in 1960. It probably would have been better to

distinguish in the Bank's 1961 forecasts between that traffic which would

likely continue to go to Calcutta itself and that which would materialize

only if a deeper-draft port became available, since the investments finan-

ced were not really related to the latter. It might also be argued that

the 1-2 million ton overestimates typical for the years before 1965/66
could have been avoided had attention been given to national plans and

traffic trends, for it is notable in these years that all-India port
traffic generally kept up well with all-India projections rd sometimes

exceeded them, evenwhile there were shortfalls at Calcutta.- But due re-

cognition must be given to the great difficulty of forecasting traffic

through Calcutta even on a short-term basis, illustrated by the fact that

1957/58 traffic turned out quite unexpectedly at 10.2 million -tons com-
pared with 8.4 million tons expected in March 1957 and 1967/68 traffic

turned out a: 9.0 million zons compared with 11.1 million tons expected

in March 1967. As in some ways a residual in the overall economy, perhaps
especially under Indian conditions, port traffic has been particularly
unstable - and much more so than, for instance, railway traffic. It has

reflected, often in amplified manner, fluctuations in crop production, in
foreign exchange availability, in performance of India's heavy industry
and in investment in the Calcutta region.

Appraisal Economics

Actually the Bank's projects really depended very little for their
economic justification on the assumption of rising overall traffic, and
it is not at all obvious that major alterations would have been made in
them had the recent decline in traffic been precisely foreseen; a few
elements might have been dropped and some emphases changed, but the same
basic structure would probably have been retained. Both projects were
largely of a rehabilitation/modernization nature, designed to result in
a more efficient and economic operation of the basic facilities already
existing; the draft difficulties of 1958-61 reinforced the emphasis, in
the major restructuring of the first loan in 1960 and in the 1961 loan,
on simply trying to keep the port open and operating.

Many of the items covered by the Bank's loans were straight re-
placements, of more modern and efficient design, of equipment that was
overage and had very high maintenance and operating costs. This was true
of virtually all the floating craft originally intended to be provided
under the first loan, most of which were eventually purchased, out of
either the first or the second loan. It also applies to the various
works in KPD financed under the first loan, including the replacement of
hydraulic with electric quay cranes, and the No. 2 Swing Bridge at KPD
covered by the second loan.

1/ However, for the latest plan (Fourth Plan 1969/70-73/74) Calcutta's
problems and the delay in Haldia account for 80% of the cut-back
that has recently had to be made in the all-India port traffic
forecast for 1973/74 from 77 to 66 million tons.
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Beyond essential replacements, the first appraisal report put main
emphasis on the reduction of congestion that was expected to result from
the various improvements to be financed. Congestion was a very serious
problem at Calcutta at the time of the appraisal mission's visit in
November 1957 and it was attributed mainly to the growing quantity of
difficult and heavy cargo such as machinery and steel imports and to na-
vigational problems on the Hooghly, compounded by the bunching of ship
arrivals. The mission emphasized that congestion was not a temporary
problem and could not be easily relieved. It paid particular attention
to possibilities of speeding up cargo handling by better labor manage-
ment and use of incentive schemes, and concluded that the potential here
was quite limited without provision of substantially more and improved
mechanical equipment; at the same time it was recognized that labor oppo-
sition would prevent very rapid progress on mechanization of cargo handling.

Many of theitems covered by the loan were oriented to overcoming or
reducing the congestion problem - the Fulta Point scheme to ease naviga-
tion and reduce time spent waiting for high tides, various conversions
and small extensionsin KGD to increase berthing capacity, the floating
cranes to help deal with heavy-lift cargo, the newquay cranes and a more
than 50% increase in CPC's fork-lift and mobile crane park to speed cargo
handling, improvements in repair facilities to make repairs quicker, and
purchase of locomotives and realignment of track lay-out to hasten the
passage of cargo through the port. The mission identified the main cost
of congestion as the days spent by ships waiting at the mouth of the Hooghly,
which it estimated at more than 5,000 days between October 1956 and October
1957. Relating the saving to be obtained by eliminating this detention
to the one-third of project investment considered to be more of expansion
than replacement nature, the mission concluded that this would yield a
rate of return of at least 15%.

The appraisal report for the second project, which was seen essen-
tially as a stop-gap pending Haldia which would nevertheless remain useful
after Haldia as general cargo continued to pass through Calcutta, did not
attempt any quantification of economic benefits. The floating craft, which
accounted for about two-thirds of the project, were considered essential
to preserve access to the port and keep the docks dredged. Replacement
items, which included some of the floating craft as well as other equip-
ment, were expected to pay for themselves by savings in maintenance and
repair costs, and the small amount of additional cargo-handling equipment
included would bring benefits in the form of faster loading and discharge
of general cargo.

Within six months of signature of the first loan a Bank supervision
mission found that congestion had in fact been 'virtually eliminated.'
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Available records unfortunately do not go back beyond 1958/59, but the

trends since then in congestion, at least as measured by the ship waiting
time, suggest that numerous factors have been involved and that among the
most important have been labor strikes and availability of suitable rail-

way wagons for removing imports, neither of them much related to the

items financed under the Bank loans. Appendix Table 6 gathers key data
on ship waiting time and corresponding indicators on navigational condi-

tions and numbers of vessels calling; data on cargo-handling are provided

in Appendix Table 7; unfortunately no information is available on crucial

indicators such as average freight clearance time. The figures show little

correlation with one another except for 1966/67, the worst year as re-
gards ship detention, when the problem arose particularly from sharp in-
crease in grain imports required and a near doubling in foodgrain vessels
visiting Calcutta; the problems were compounded by labor unrest and refusal
to make optimum use of the bulk foodgrain handling facilities installed
with US AID assistance in 1965 (reflected in labor productivity figures)
and by shortage of appropriate railway wagons. The fact is that conges-
tion, which may occur at any one of a number of stages - access up the
Hooghly, berthing, loading and discharge, evacuation of goods from the
port area - has resulted at different times from a large range of factors,
under each of these stages, ranging from accidents temporarily blocking
the river channels to delays by exporters in bringing their cargo to port.
But the sharp increases in 1963/64 and 1964/65 seem to have been due .
mainly to labor problems and strikes (particularly in the latter year:
pilots' go-slow March 1964 to January 1965 and two-month strike January-
March 1965) and to shortages of railway wagons for heavy lifts rather
than to the fact that total traffic reached new peaks in those years.
Again in 1966-68 the main problems were strikes and go-slows (shore labor
and stevedores) and rail wagon shortage.

Economic Evaluation

With the multiplicity of factors at work and the highly complex
nature of the Bankprojects themselves, it was not easy to choose an
appropriate framework for retrospective economic analysis of the invest-
ments. What would have happened if none of the investment supported by
the Bank had been undertaken - and Calcutta port had been allowed en-
tirely to die - is a question with such enormous ramifications that it
would be almost impossible to answer; it would also not be very useful to
answer since Calcutta port was far too important an installation for the
economy of India and especially of north-east India, not to be kept in
basic operating order with necessary replacements, at least until a subs-
titute was ava4iable. We have tried instead to deal with certain discrete
parts of the projects, which might be considered to lie at the margin in
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decision-making about how far to maintain or expand the port in particular

respects, with the idea that if these investments prove to have been eco-

nomically valid then a fortiori the rest of the investments were also.

Within the Bank-assisted program as a whole we have focussed prin-

cipally on the objective, which dominated in the revision of the first

loan and the making of the second loan, of keeping the port of Calcutta

itself accessible to an expanding trade of ocean-going vessels. Essen-

tially this meant trying to maintain 26 foot draft permanently right up
to Calcutta. Except on days of very low tides this had been maintained

fairly successfully, mainly by natural forces, in most years up to 1957.

Drafts dropped sharply in 1958 and further through 1961 when the average
was down to about 22 feet (see chart). In 1962-63 dredging and the rela-

ted civil works began to have some effect in stabilizing the level at an

average draft of some 23 feet, with normally some 35-75 days per year

above 26 feet instead of almost none as in 1958-62 (Appendix Table 6).
This large dredging effort has been sufficient to maintain Calcutta as an
important port for ocean-going vessels, carrying traffic in the amounts

discussed earlier, even though it did not fully meet the hopes held in

1960.

A great deal of this effort was concentrated on the 60-mile stretch

of the river between Haldia and Calcutta, and it is reasonable to ask

what would have happened to Calcutta traffic if this had not been under-
taken, and it had been accepted in 1960 that Calcutta itself would gra-

dually become inaccessible to the larger ocean-going vessels. This is
the economic question upon which we have focussed. About 40% of the in-
vestmentsL/ partially financed by the Bank related directly to this
part of the effort, and we have analyzed the return to these investments
in the form of net cost savings that they made possible on traffic that

would probably have continued even if drafts had further deteriorated
and in the form of net value to India of traffic that would probably
have been lost altogether under these circumstances. 2/

1/ i.e. Fulta Point training works, cutting of Balari channel, dred-
gers Churni, Maitena and Subarnarekha, and the launches for them,
the Grab Dredgers and related Hopper Barges provided in the second
loan, KGD conversion of "D" berth and extension, and appropriate
shares of consultant costs and of workshop equipment provided.

2/ The basic judgment underlying the analysis is that, if the addi-
tional work between Haldia and Calcutta that the Bank's loans made
possible had not been done, then Hooghly drafts would have deterio-
rated after 1961 from average 22 feet in that year to about 20 feet
in 1966 and 18 feet by 1971; they would begin to improve again

(footnote continued on page 25)
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This analysis can only be illustrative, but the results are inter-

esting. They indicate that, at market prices (as described in the foot-

note), the internal rate of return to the investment involved would be

around 25%. And, using severe shadow prices of Rs. 12.00 per US dollar

for foreign exchange and zero for unskilled labor, the return would still

be 10%. These results show that the effort to keep Calcutta accessible

to ocean-going ships by heavy dredging, even if not as successful as

originally hoped, was clearly worthwhile.

Another alternative to the dredging of the upper Hooghly, besides

the mainly lighterage/lightening operation assumed in this analysis, would

have been early construction of riverside jetties at Haldia, as planned

in the earlier schemes for Haldia and strongly favored by some in the Bank

2/ (continued from page 24)
only in 1975 when Farakka should begin to have some effect on the

upper Hooghly; average draft might be back at about 20 feet in 1980.

With an effective draft of 18 feet it was assumed that the following
would be the disposition of traffic: iron-ore exports would have

tapered off rapidly as available drafts went down, and terminated
in 1966; coal exports would have gone entirely to smaller vessels,
increasing freight rates by an average of $1.00/ton; the same would
have happened to the bulk of oil imports, but a portion would have
been lightered from Haldia anchorage; all foodgrains (other than
those which have actually been transferred to smaller ships at Hal-
dia and Saugor) would have been so transferred, adding about $4.70
(Rs. 35) per ton costs; about 65% of foreign general cargo imports
and exports and 35% of coastal general cargo would have been treated
in the same way, at a cost of $5.33 (Rs. 40) per ton. A small off-
setting factor in cases where lighterage/lightening was involved
would be reduced ship turnaround time due to elimination of the
need to negotiate the upper Hooghly; on the other hand no allowance
was made for any reduction from actual historical ship detention
times. The proportions of traffic to which these premia were
applied were gradually scaled up from 0 in 1961 to the proportions
cited above by 1971 when the average draft was assumed to have
declined to 18 feet. The treatment afforded different kinds of traf-
fic was based on inspection of all available data and particularly
information on the size-distribution of ships visiting Calcutta,
and their cargoes, for different classes of traffic. The analysis
was carried though 1980, using CPC traffic projections for 1973-80,
allowing for effective operation of Haldia from 1975 on and inclu-
ding a figure for residual value of the Bank-assisted investments
by 1980. To allow for price inflation from the early 1960s, when
most of the investments were made, to 1972 the Indian wholesale
price index was used.
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in the 1960 discussion. This hypothesis was not tested because of the

following principal considerations, suggesting that it would not in fact

have been more economic: (a) there is limited frontage at Haldia appro-

priate for riverside jetties, beyond the oil jetty that was built, with-

out preempting the area needed for the enclosed dock now under construc-

tion, (b) costs would probably have been quite high, about Rs. 25 million

($3.3 million) for a single general cargo jetty and (c) due to fast tides

in the area, throughput of an unprotected riverside jetty at this location

would probably have been quite limited - to about 125,000 tons a year.

Early construction of such a jetty would also have required earlier invest-

ment to improve land transport facilities out of Haldia than actually took

place.

There area few specific small components of the investment programs

assisted by the Bank about which some doubts arise as to economic justi-

fication, and these we tried to check in some detail in the course of the
audit. In total they amount to only about 8% of the total investment

made. The first is the KGD Western Arm extension which, to the extent it

was implemented, cost a total of Rs. 12.6 million or about $1.7 million

equivalent. A scheme similar to this was dropped from the first loan

when the draft problems arose in 1958-60. The Bank strongly urged its
inclusion in the second project and pressed for its early execution as a

means to provide protected berthing capacity for more ships. Rather than

expedite the project with the aid of outside contractors CPC seems in prac-
tice to have kept to its original intention of moving slowly ahead with
the scheme; it was accomplished mainly with CPC's own equipment, at a
large saving over original estimates in foreign exchange, and completed
to its present stage only in 1968 instead of 1966 as planned. Quay walls
have not been built, but some dolphin berths installed. It has been used
only to a limited extent and merely as a holding area; this is partly
because traffic has been so unexpectedly low in the years since it was
finally completed. However, even in earlier years ship traffic never ex-
ceeded the level reached in 1959/60, which had been satisfactorily coped
with without additional berthing capacity, and Bank supervision reports
of the middle 1960s persistently complained about the rather large amounts
of berthing space that were unutilized even when congestion and detention
problems were serious.

A second small item, which has been of some use but less than ori-
ginally envisaged, is the large 'Libyan' Tea Warehouse included in the
first project and finally completed in 1966 at a total cost of Rs. 12.7
million (about $1.7million equivalent), slightly less than expected but
also with less equipment installed than planned. The 600,000 square foot
warehouse was originally planned in the second half of the 1950s in con-
nection with the Tea Board's effort to bring more tea auctions from London
to Calcutta. The Tea Board guaranteed occupation for 60 years at a
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satisfactory rental. By the time it was completed Tea Board plans had

changed and more reliance was being placed on privately owned warehousing

capacity. The Board arranged for the new warehouse to be temporarily oc-

cupied by a local tea merchant firm, which retained it until the end of

1971. Available figures on this firm's monthly stock position and ware-

housing capacity suggest that up to about 30-40% of the Libyan Warehouse

has provided essential capacity in the peak months (December-February) for

the years 1966-71; but it is not clear whether even this amount of capa-

city might not have been available elsewhere. There have been some dis-

putes about the rental payments, and CPC has not received to date the

full amount guaranteed by the Tea Board. In July 1972 a new arrangement

was reached in principle for the warehouse to be taken over by the Central

Inland Water Transport Corporation (CIWTC), a Government concern, for

warehousing river freight, but details of the transfer have not yet been

finalized.

Third is the KPD Water Recirculation scheme, whose economics are

thrown in doubt mainly by the long delay between incurrence of the major
costs and effective operation. Investment, which took place mainly
between 1965 and late 1967, amounted to some Rs. 7.8 million (about $1.0

million equivalent). The purpose of the scheme was to enable recircula-

tion of water at the entrance lock to KPD, reducing the need for make-up
water from other sources and hence the intrusion of silt into the dock;

the benefits would occur mainly in the form of reduced expenditure on

dredging within the docks. Whether or not the scheme will be effective
remains to be seen. Delays in project execution and, more importantly,
design faults of which the effect was somewhat exacerbated by the Bank's
1967 'guillotine' on the second loan prevented the scheme from operating
until late 1971.

Fourth and finally there is the mechanical cargo handling equipment
provided under the Bank loans - principally 15 mobile cranes and 20 fork-
lift trucks under the first loan and 9 mobile cranes and 10 fork-lifts
under the second - at a total delivered cost of some Rs. 10.3 million,
or about $1.3 million equivalent. The expectation was that the equip-
ment would significantly speed up cargo-handling operations. The con-
signment under the first loan was delivered mainly in 1958 and that under
the second loan mainly in 1964. Unfortunately, detailed records on cargo-
handling do not go back beyond 1962; these records indicate no impact of
the 1964 consignment. Data on average discharge and loading per ship per
day do indicate a sharp improvement between 1957/58 and 1958/59 (see
Appendix Table 7), but this improvement was only partially sustained and
it is not clear how representative the single year 1957/58 is of the si-
tuation prior to the large increase in cargo-handling equipment that the
Bank made possible. The available data on shore labor gang productivity
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indicate no significant change between the early 1960s and early 1970s.
CPC itself takes the view that the handling equipment did not affect pro-
ductivity or speed of operation but only reduced the drudgery involved.
But it may be that a significant improvement in the overall figures
should not have been expected for, even though the equipment represented
large increases to the existing stock that CPC had, it was small in
absolute terms - enough for fully mechanized operation at only three or
four of the 33 general cargo berths in the port.

If the Bank-supported projects were, with a few possible minor ex-
ceptions, economically worthwhile the question still arises whether greater
or earlier effort on Haldia would not have been more so. Overriding poli-
tical and economic problems in Calcutta's hinterland have been such that
the mere availability of a more efficient modern port would probably not
have greatly affected the quantum of general cargo traffic offered, but
it would have enabled additional iron-ore exports, at least in recent
years, and it might have held more coal traffic to the sea route; in addi-
tion there would have been some significant cost-savings on traffic trans-
ferred from Calcutta, due to the larger size of vessel that Haldia can
take and reduced ship turn-around time. These benefits would add to a
substantial amount. In general terms it is clear that the earlier Haldia
would have been completed the better. However in 1960-61 Haldia was not
really an alternative, the decision to carry out further studies of an
impounded dock scheme there - rather than to invest immediately on river-
side jetties - was probably correct, and most of the components of the
Bank's second project seem indeed to have been warranted irrespective of
Haldia, as the Bank argued at the time. But the Bank, in its preoccupa-
tion with the hydraulic complexities of the Hooghly, failed to insist on
simultaneous study of economic aspects of the Haldia scheme. Had it done
so, fully satisfactory feasibility studies could probably have been com-
pleted by the end of 1963, final design could have been done in 1964 and
construction might well have been able to start as early as 1965 and be
completed in 1970. This would clearly have been desirable.

Instead, the process of project preparation dragged out and the GOI
decided in 1966, mainly in light of overall balance of payments conside-
rations and aid prospects at the time, to build the project without
foreign assistance. Construction is likely to take 7 years (1968-74)
instead of the 5 years expected by the Bank in 1965 and the 6 years that
would probably actually have been feasible with the participation of
foreign contractors and the availability of foreign assistance to enable
freer import of supplies. Total construction costs are now estimated at
about Rs. 800 million, including 7-8% (Rs. 60 million) foreign exchange,
compared with Rs. 560 million, including nearly 40% (Rs. 205 million)
foreign exchange, for the slightly larger scheme appraised by the Bank in
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1965; more than half of the difference between these total figures is ac-
counted for by interim price inflation. In theory, then, a simple ana-
lysis could be made to show whether the benefits (principally additional
ore exports) from having Haldia operating one year or more earlier than
is actually likely would have been sufficient to justify the additional
foreign exchange cost of the foreign-assisted scheme, or at what shadow
price of foreign exchange the two alternatives would have been equally
good. A thorough study of this question - taking account of indirect
foreign exchange costs, likely cost overruns on the Bank-appraised scheme,
the value to CPC and its Indian contractors of the training and experience
gained from present methods - might be worthwhile. It is not clear which
way the analysis would fall, but there is no doubt that construction of
Haldia is a major feat of Indian engineering.

Even when Haldia is completed CPC will at best be able to offer
34-35 foot drafts, but the hope is, by the combined effects of the channel
stabilization made possible by diversions at Farakka together with inten-
sive capital dredging, to reach 40 foot draft in the approach to Haldia
by 1980. This would permit bulk carriers of some 60,000 DWT, a reasonable
size at present but no larger than Paradeep is already able to accomodate,
and less than what may be becoming the normal size for such vessels in the
early 1980s.

Institutional Development

The basic organizational structure of the Port of Calcutta has not
changed substantially over the past twenty years. The port is run by a
24-member Board of Commissioners, with the Chairman and Deputy Chairman
appointed by the Ministry of Transport in Delhi and the other members
appointed, nominated or elected to represent a fairly broad range of
central, regional and local Government, labor, and local business and
commercial interests; the latter have the largest representation. The
Chairman, a senior civil servant appointed from outside, and the Deputy
Chairman, an engineer long with CPC, are directly responsible for the day-
to-day running of the port and now have 13 department heads reporting to
them, of whom some 5 represent an informal executive co mittee. A cur-
rent organization chart is given at the end of this paper. Powers to
approve contracts (up to Rs. 10,000 by the Chairman and up to Rs. 700,000
by the Comlissioners) have remained unchanged since 1957, so that they
have more than halved in real terms, and all capital expenditures, of
whatever size, have to receive prior approval of Central Government
authorities.

CPC's Chairman is also ex-officio Chairman of the Dock Labor Board
(DLB) which was formed in 1953 to decasualize the stevedore companies'
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casual labor. Cargo-handling ashore is thus done by CPC labor while that

on board ship (except for coal) is done by workers registered with the

DLB and temporarily hired out to the stevedore companies. Over the last

decade various other groups of workers, previously employed directly by
private companies, have come under DLB registration. Total DLB labor now
numbers some 15,000 (see Appendix Table 7).

Direct CPC employees have increased from some 40,500 as of December
31, 1957 to 42,600 as of December 31, 1971. With the decline in traffic
overall productivity, measured in terms of tons of dry cargo handled per
employee, has of course declined sharply from peaks above 220 tons for
1957/58 and 1964/65 to the range of 100-130 tons in the last three years
(Appendix Table 7). Measured in terms of gross port revenues per employee,
adjusted for price inflation, overall productivity was about the same in
1971/72 as in 1957/58.

There have however been important changes in the distribution of
the CPC labor force. Operational staff, althoughstill the largest group,
has dropped -substantially from over 25,000 in 1960 to less than 21,000
in 1972. Most of this reduction has been in shore labor, some 20-40% of
whom have nevertheless had normally to be sent home without work in re-
cent years. But the reduction in operations staff still represents an
important achievement in view of the increase in CPC's fleet of vessels
over the period and consequent need for more staff in that sector. Ad-
ministrattive departments have increased staff by some 20% since 1960 to
reach 5,300 in 1972. But the really large increases in employment have
been in the engineering departments mainly responsible for maintenance.
They have grown nearly 60% from about 10,400 employees in 1960 to about
16,400 in 1962. A significant part of this increase is due to inclusion
of CPC employees concerned with Haldia construction but even if these are
left aside, and no allowance is made for those in the engineering de-
partments in 1960 who were concerned with capital construction, we still
find a 42% increase in maintenance staff over the period. This seems
extremely large, even allowing for the admittedly substantial increase
in CPC's fleet over the same period. A calculation relating maintenance
staff to gross operating assets in constant prices suggests that this
ratio has steadily risen in the last three years.

The Bank encouraged CPC to reduce its labor force, although it
generally tempered its emphasis on this point in view of the extreme
poverty and widespread unemployment so evident in Calcutta. In 1968,
in face of CPC's increasingly acute financial difficulties, the Bank
urged that the GOI should take over responsibility for paying those
shown by scientific studies to be redundant. This was not done. Except
on one occasion, the Bank seemed to be thinking almost entirely of cargo-
handling labor - where important reductions have been underway, both
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among CPC and among DLB workers, despite the fact these groups remain

seriously underemployed. The persistent rise in maintenance employees

and the overstaffing that is visible in the maintenance shops would

probably have warranted more attention.

There has been a strong trend toward equalization of wages in CPC,

partly as a result of the large increases for lower-paid workers decreed

by Central Government Wage Boards. Tbe average wage of the lower-paid

workers (Classes III and IV) has risen from only a little over 15% of

that of officers (Classes I and II) in 1961/62 to nearly 30% in 1970/71

(Appendix Table 7). In terms of current Rupees the average wage of the

lower-paid has risen about 105% over this period, that of officers

less than 20%, compared with a rise in the cost-of-living index over the

same period of 70-80%.11 This does not seem seriously to have affected

the caliber of CPC's higher grade staff, but it has made it difficult to

recruit and retain younger officers of high quality; this is particularly

so in the pilotage service but it seems to be true of other branches of

CPC activity too. Even with the port's financial problems, more rapid
increase of salaries for higher-grade staff would probably have been in

the port's long-run interests.

In the two areas in which the Bank concentrated its effort in re-

gard to institutional development - long-term planning and accounting -
important changes have been accomplished. In both areas there are weak-

nesses as well as strengths in what has been achieved.

Long-Term Planning

In the field of long-term planning the Bank's principal focus and

impact was on hydraulic aspects. As promised in connection with the

second loan, CPC set up its own Hydraulic Studies Department in 1962,
with Dr. McDowell, an expert previously provided by the UN, as first

Director. Under contract with the Bank, various Dutch experts made brief

visits to advise on the structure and early work programs of HSD - par-
ticularly on the questions that needed to be answered in connection with
Haldia. Since 1964 the department has been run by the man who was initial-
ly McDowell's deputy, and no foreign specialists have been hired on a long-
term basis. Several supervision missions in the late 1960s considered HSD
to be the best run of all CPC's departments. It now has a staff of slightly
under 250, divided among four departments - hydraulic engineering, dredging
research, river research and special assignments. Its principal work has
been for CPC but it has also successfully carried out a few assignments,
on a consultancy basis, for other Indian ports, the West Bengal State
Government and other entities.

1/ According to the Reserve Bank of India indices for Calcutta, 67%
for urban non-manual employees and 78% for working class.
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The Department has set up and maintained an effective system for

gathering, collating and analyzing hydrological data. It has an extensive

network of gauging stations for measuring tides, velocities, density and

silt load; it carries out regular hydrographic surveys and tracer exper-

iments. Analysis of the data collected provides a detailed knowledge of

the behavior of the river bed, tidal streams and siltation processes. A

large tidal fixed bed model of the river and its tributaries is expected

to be completed and calibrated during 1973.

HSD produces analyses of short-term operational importance - draft

forecasts and advice on dredging, for instance - but its main effort has

been in connection with planning of capital projects such as Haldia and

related works and the measures that are being taken to prepare for com-

pletion of Farakka. Among the principal benefits of HSD operations over

the last ten years are:

- recommendations to optimize the use of dredging plant and
reduce ineffective dredging,

- predictions of shoaling so that pre-dredging can be under-
taken,

- availability of extensive and detailed knowledge about river
Hooghly,

- confirmation that adequate depths could be maintained at
Haldia, even under adverse stream-flow conditions,

- detailed schemes to enable advantages of Farakka to be maxi-
mized,

- planning of progressive river training works to stabilize
the river channel and reduce dredging requirements,

- determination of the correct location of the oil jetty and
the new lock entrance at Haldia.

HSD works closely with other departments of CPC. It has had major impact
on all the principal investment schemes that CPC presently has under way
- Haldia itself, the Bhagirathi-Hooghly training works underway at a
cost of Rs. 100 million to prepare for Farakka, procurement of a large
estuarine dredger (Rs. 100 million) to assist in deepening the access
channel to Haldia and a further project under consideration to expedite
the deepening of this access channel.

In other aspects of long-term planning, which the Bank sporadically
discussed but never seems to have followed up in detail, CPC remains re-
latively weak. The small planning cell, located in the Secretary's De-
partment, seems to suffer from shortage of dynamic staff, and the small
number of highly qualified officers is overburdened with urgent current
problems and production of statistics. Longer-term planning, to the ex-
tent it is done, seems to be dispersed among the main operating departments.
Traffic forecasting machinery remains weak, and traffic promotion and
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generation scarcely receive attention. Issues such as how to use the

direct inland water route up the Ganges that will be opened up by Farakka

to generate traffic for the port, what to do with the Calcutta coal and

ore berths when Haldia is completed, whether and when to sell the Calcutta

Jetties, how to employ CPC's large labor force more productively, whether
and when to build a deep-water facility for bulk cargoes at Saugor Island,
would warrant hard pursuit by a strong central planning unit.

Accounting Reform

Accounting reform is less of a success story than hydraulic stu-
dies, even though major changes have been accomplished here too. After
CPC's Chief Accountant had been unable to fulfill the conmitment made in
the 1961 loan to develop auxiliary accounts, to show costs and revenues
by service, a new CPC Chairman brought in a local accounting firm in 1963
to review the situation. It proposed a set of auxiliary accounts and an
appropriate method for classifying expenditures and receipts for this
purpose, and it dealt with the revaluation of assets to replacement values.
But the report, issued in October 1963, was more a proposal than a solu-
tion, and despite spasmodic questions from the Bank as to the action to
be taken, the matter lay largely dormant in inconclusive discussions
between GOI, the Comptroller and Auditor General of India, CPC and the
Bombay Port Trust which, at the Bank's advice, had also hired a consult-
ant firm to deal with accounting reform. Then in November 1965 GOI set
up a cell in the Ministry of Transport, headed by a senior officer of
the Indian Audit and Accounts Service, to go into the matter of accounting
reform for ports, with aview to coming out with a standard system for all
ports.

The Bank pressed the matter hard during the appraisal of Haldia and
in subsequent discussions, making a loan for Haldia (which was at that
time still expected to be made) contingent on concrete evidence of progress
in introducing reforms at Calcutta. The main theme of the Bank was the
need to reassess asset values at their replacement costs and to charge to
revenue depreciation allowances based on these asset values and reason-
able standard lives. At Bank urging, CPC produced a target schedule of
steps designed to enable application of a modernized accounting system,
incorporating this feature, starting in 1967/68, and advisory assistance
was obtained from the accounting firm that had done the 1963 report. With
a very large effort in reclassification of assets and establishment of
appropriate service lives and in reorganization of accounting categories
on the basis of a system of 999 cost centers, a modernized accounting
system was applied informally in 1968/69 and officially from 1969/70 on.
This was mainly the achievementof a former Chief Accounts* Officer of CPC,



- 34 -

kept on expressly for the job, and of the Accounts Officer specially
assigned to the Ministry of Transport. Similar systems have also been
applied in the other major ports of India.

With minor modifications introduced over the last three years, the
new accounting system is working smoothly and the staff is becoming
accustomed to it; audit, which is carried out by the Government Auditor
General, was completed about 8 months after the end of the year for 1971/72
compared with 15 months for 1970/71. The main advantages of the new sys-
tem are that it presents revenue and expenditure accounts (including de-
preciation based on reasonable service lives) by major service category
and also by responsibility centers and that it provides a more meaningful
consolidated balance sheet. Assets are given at historic costs in the
main accounts, and depreciation allowances are calculated on this basis.
But replacement value of assets other than land is given in a footnote to
the accounts.

While the new accounting system classifies figures in a new and
potentially more useful way, it is very hard to identify ways in which
this has affected modes of managing and operating the port. It does not
seem to have induced or assisted the development of a more coumercial
outlook on the part of management. By a quirk of circumstance effective
depreciation allowances are actually slightly lower than they would have
been had the old system been retained. Regular management reports based
on the new system do not appear to be produced, and the useful monthly
Performance Report issued by the Planning Cell since two or three years
ago contains no financial data. Experiments have started with quarterly
reports on actual revenues and expenditures as compared with budget, by
department, but management seems to have shown little interest. The
major service categories used can show very broadly which areas of port
operation are losing money, but this was largely known before at a gen-
eral level. The finer breakdown by particular tariff-service that would
be necessary to provide the most useful information, or the time-and-
motion type of studies by particular operation that might be more appro-
priate, do not appear to be done, certainly not on a regular basis.
There is no evidence so far of any major management decision having been
significantly affected by the new accounting system.

Financial Performance

Although the Bank-assisted investment projects appear by and large
to have been economically worthwhile the financial performance of CPC
has been very disappointing compared with Bank appraisal report projec-
tions. The appraisal report for the first loan projected debt-service
coverage of some 2.0-2.5 and financing of over 50% of the investment
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program by internally generated funds; actual debt-service coverage for
this period, through the early 1960s, was only about 1.2-1.3 and self-
financing less than 25%. The much lower levels of debt-service coverage
and internal self-financing projected in the second appraisal report (about
1.2-1.3 and 10% respectively) were more nearly attained for a while, but
performance dropped sharply in 1965/66 and never recovered. (See Appendix
Tables 8 and 9).

CPC's accounts show losses after interest and depreciation for each
year since 1965/66 and they would show losses for each year since the
early 1960s had depreciation been charged on a replacement cost basis.
The accounting losses of 1965/66-67/68 were covered by drawing down CPC's
reserve funds. Since 1968/69 they have been covered by large Government
operating subsidies and by capitalization of losses in the balance sheet.
The following table shows the situation for the last four years.

Table 3

CPC Losses 1968/69-1971/72 and Their Coverage (Rs. million)

1968/69 1969/70 1970/71 1971/72 Total

Net Deficit in Accounts 37.7 95.9 89.8 58.3 281.7

Government Op. Subsidy 50.0 29.0 97.1 176.1

Losses Capitalized 37.7 45.9 60.8 -38.8 105.6

Depreciation not charged n.a. 16.2 15.3 14.9 46.4

The last line reflects the difference between depreciation on historical
cost basis, as actually charged, and depreciation on replacement cost
basis and should really be added to losses to provide a truer picture.
The subsidy payments are shown according to the year in which they were
coumitted. GOI agreed to a subsidy at the rate of 50% of CPC's expendi-
tures on river dredging and conservancy in 1969 and at the rate of 80%
in 1972, and the payments shown for these years reflect adjustments to
make up the full 80% with effect from 1968/69. CPC has been able to
capitalize losses by spending less on capital works than what was secured
for these, mainly from Government (see Appendix Table 9) and by using re-
serve funds. The effective debt-equity ratio, on the basis of the official
accounts, has been around 99/1 (see Appendix table 11).
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CPC has maintained its debt-service payments to the Bank and to
other creditors on schedule. In May 1967 the Bank informed the GOI that
it might have to start meeting CPC's debt obligations. Formally, they
have continued to be met from CPC's earnings. But in reality CPC's ex-
penditures on river dredging and conservancy are of little benefit to
others than users of the port. Hence it is an arbitrary matter whether
CPC debt-service obligations, amounting to some Rs. 260 million over the
past four years, are considered to have been met mainly from Government
subsidy and capitalized losses or from earnings.

The drastic deterioration in CPC's financial condition has been
mainly a phenomenon of the last 7 years, and it is hard to see that CPC,
given its labor situation, could have done very much more at this stage
to prevent it than it did in fact do. Between 1965/66 and 1970/71 traf-
fic dropped nearly 40% at the same time as operating expenditures increased
more than 50%, almost entirely due to increases of equivalent size in the
wage bill (53%, with less than 2% increase in employment), which accounts
for more than 70% of CPC operating costs. Despite the fall in traffic
gross revenues increased some 25%, mainly due to large tariff increases
between mid-1966 and mid-1967. Tariffs could probably have been increased
more, but there is clearly some. limit to the extent this can be done with-
out affecting traffic, and CPC's large property holdings could probably
have been exploited to yield more rapidly rising revenues, but the pro-
perty market in Calcutta was not at all strong in this period due to
political problems. These same problems made substantial reduction of
the labor force an impossibility and required that centrally decreed
wage increases be met.

Whenever Bank supervision missions made constructive and specific
suggestions in these years, CPC seems to have examined them carefully
and, if it found them practicable and within its capabilities, it took
action. For instance, it cut back its railway trackage a little, as
suggested by the 1968 mission, and it has been encouraging unprofitable
short-haul railway operations to die, as reconmended by the 1969 mission;
port charges for exports, which had been increased much less than those
for imports in order to encourage export trade, were partially adjusted
in 1970, as reco mended by the 1969 mission, but, on the other hand, the
very thorough study of the price-elasticity of actual and potential traf-
fic which the 1968 mission usefully recommended does not seem to have
been attempted, because CPC lacked the requisite staff. These steps,
however, could not have been sufficient greatly to alter the situation,
and the Bank was by this time strongly promoting the large Government sub-
sidies which some in the Bank had favored as early as 1960.

CPC has in fact adhered closely to its undertakings to the Bank in
regard to financial performance. The depreciation study required by the
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Bank in connection with the first loan was carried out by a team inclu-
ding foreign experts as the Bank recommended and delivered by the due
date of April 1, 1959. The Renewals and Replacements Fund which this
study recommended was established with effect from 1960/61 and tariffs
were increased significantly in January 1960, including increases on
coal and foodgrains as proposed by the consultants. At the time the
second loan was made, CPC undertook to try to strengthen its financial
position "with a view to earning sufficient revenue to cover all opera-
ting expenses, including adequate depreciation, and to leave a reasonable
margin to meet unexpected increases in expenditures as they arise," and
it promised to give particular attention to four items - development of
land holdings, reduction of stores, use of Revenue Reserve Fund to reduce
borrowing requirements and revision of rate structure. These areas of
emphasis were largely reiterated in the Ratnam Committee Report completed
in September 1961.

Late in 1961 CPC produced a plan for increasing revenues from its
property holdings which the Bank seems to have found acceptable. It was
proposed to rent out an additional 200 acres between 1962 and 1967 and,
by this together with increase of existing rentals, to raise gross re-
venues from property to Rs. 18.3 million in 1966/67. Both targets were
very closely adhered to. A more tentative longer-term plan given in the
1961 note and proposing a further increase of some 300 acres in the area
rented out between 1967 and 1972 has not been fulfilled, but this seems
to have been largely because of the weakness in the local land market
in this period and partly because CPC did not have the funds to undertake the
land-fill and other works required to beneficiate the land. The Bank
raised the matter in 1968, but CPC did not feel much more could be done
at that time. CPC now has about 2,200 tenants occupying 3.8 million
square feet of warehouse space and some 1,200 acres of land, out of the
total of 3,360 acres it owns at Calcutta and Budge-Budge. / Average
gross annual rental on the land is about Rs. 13,000 per acre. According
to a CP02 /map most of this land falls within a range of Rs. 3,000-5,000
per Katha (or Rs. 180,000-300,000 per acre) registered value, and some in
higher categories. CMPO officials suggest that current market values are
at least double these registed values, which would mean that CPC's leased
out land may be worth some Rs. 500,000/acre ($66,000) and the gross re-
turn currently being earned is only some 2.5%. With the renewal of growth
in Calcutta there should be scope for substantially increasing rents; the
limits on periodic rental increases built into earlier rental agreements
did not allow for inflation and seem to require revision.

1/ It has another 9 square miles approximately at Haldia.
2/ Calcutta Metropolitan Planning Organization.
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With regard to stores, the Ratnam Committee suggested trying to
reduce them to a ceiling of Rs. 18.0 million and CPC, in reviewing the
recommendation, felt that Rs. 20.0 million would be an appropriate tar-

get. These estimates were presumably in relation to 1961 prices and

volume of work underway. They would have meant bringing down stores
from some 16% of combined annual expenditures on port operation and
capital works to about 10-11% and from some 120% of annual expenditures

on stores to about 70-75%. Stores have in fact been steadily reduced,
to such an extent that today they may well be too low, at only about 5%
of combined annual expenditures on port operation and capital works and
about 66% of annual expenditures on stores. These figures are fairly
high, but so are delays in procurement in India.

CPC also steadily drew down its Revenue Reserve Fund, starting in
1962, in order to reduce the need for borrowing. The Fund fell from
Rs. 53.0 million as of March 31, 1961, by steps, to Rs. 38.0 million by
March 31, 1965, after which date it was rapidly depleted to help cover
the operating deficits of succeeding years.

As regards revision of rate structure the Ratnam Committee recom-
mended a general increase of charges for the year 1963/64, with parti-
cular emphasis on foodgrains and coal, and such a change was introduced
with effect from April 1, 1963.

The Bank recognized, from 1958, the need for larger tariff increases
than emanated from the various consultant studies and Government cou it-
tees, and it was persistently concerned about CPC's poor financial per-
formance, but it never seems to have pursued the matter effectively or to
have convinced the Indian authorities of the need for action. In retros-
pect it appears to have been unduly impressed with the apparently strong
financial structure of CPC - debt-equity ratio of 51/49 in 1958 and
large liquid reserves - and insufficiently concerned with poor current
financial performance. While it certainly recognized the problem of in-
adequate depreciation, it does not seem to have appreciated the full
financial implications of an entity's taking on more debt to pay for
replacements in a situation where traffic expansion was expected to be
fairly moderate. Had this been fully appreciated the Bank would pro-
bably not have been prepared to lend with such modest financial per-
formance as CPC was then giving. In 1961 CPC made a rough revaluation
of its assets, as of March 31, 1960, which the Bank used in its appraisal
report, but it did not point out the magnitude of the difference between
the 1.7% return CPC was actually earning on these assets, after inadequate
allowance for depreciation, and the 5 or 6% plus adequate depreciation
which would have conformed more closely to normal standards. The struc-
ture of Bank forecasts seems always to have erred on the optimistic side,
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with revenues growing more than traffic and operating costs less. The

Bank was not always consistent with regard to depreciation and asset-

revaluation and seems sometimes to have been confused by CPC financial

statements. It may have been a tactical error to negotiate the 1961

loan at a time when the Indian authorities could refuse to make any

firm financial co1mitments on the grounds that the Ratnam Comittee re-

port was not yet ready.

The combination of reasonable economic results and poor financial

performance for a single scheme usually means that the entity responsible

for it has not been able to appropriate the benefits to itself, and this

is clearly true in this case. Yet who has benefitted from the poor finan-

cial performance of CPC is very hard to say. A proper treatment of this

would require a much more detailed analysis than has been possible here

of CPC's wage rates relative to those of other employers of similar labor,

of CPC's rather complex tariff structure, of the short- and long-run mar-

ginal costs of its different tariff services, and of changes in whole-

sale and retail prices and transport mark-ups for various goods going

through the port. From a purely financial standpoint, it may be noted

that CPC's gross revenues in 1971-72 would have had to be about 66%

higher than they actually were to enable all operating costs (including

the minimum wage for underemployed labor) to be covered, an adequate
provision for depreciation and a 6% return on revalued assets. Those

benefitting most from the subsidized services would appear to be coal-

shippers, foodgrain merchants, most general cargo exporters (excluding
tea and gunnies), users of the railway services and those renting CPC
property; but whether or not these benefits are passed on to, or shared

with, producers and final consumers is impossible to say. Foreign ship-

ping lines are also benefitting directly from CPC's subsidized rates
but CPC's fear that increased charges to them would be quickly passed
back to India in the form of higher freight rates, in foreign exchange,
is probably justified. These benefits are being financed mainly by the

Government in the form of its operating subsidy and other assistance and
to some extent at the expense of future generations, by inadequate allo-
cations for replacement and use of reserve funds and capitalization of
losses.

Conclusions

The assistance provided by the Bank to CPC made it possible to keep
Calcutta open as a port for ocean-going vessels of medium size, and this
was less expensive than other alternative ways of handling cargo to and
from most of Calcutta's very large hinterland. The Bank-assisted projects
were economically worthwhilein broad concept and in detail, with the
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possible exception of a few minor elements, chiefly the KGD extension and

the Libyan Tea Warehouse, due to low utilization. Port charges that are

high by comparison with those of other Indian ports but substantially
below the high costs of operating Calcutta port do not seem to have dis-

torted traffic allocation on India's transport system.

CPC's poor financial performance has however laid very heavy finan-

cial burdens on the Government - in the form of operating subsidies of

some Rs. 200 million and almost total reliance on Government for finan-

cing of CPC's large on-going investment program, mainly in Haldia and

works related to this ,roject and to Farakka. The prospect is for further

substantial deficits,- at least until Haldia begins to handle a large
volume of bulk traffic, and the GOI has already undertaken to sustain

the 80% of river dredging and conservancy costs at least through 1973/74.
While there must still be a limit to the extent to which port charges can
be raised without affecting traffic and it would not be opportune to dis-
courage traffic at a stage, as now, when it is just recovering and when
Haldia is about to be completed, it would seem that port charges could
and should have been raised substantially more quickly than they were in
the early 1960s and that there has in recent years been room for raising
them somewhat more again. Although it was concerned about the problem,
the Bank did not find an effective way of convincing the Indian author-
ities to take more substantial and expeditious action.

The Bank made a significant contribution to development of CPC and
to India more broadly with its insistence on the creation of the Hydrau-
lic Studies Department and its financial and technical assistance to
this end. The experience of the last ten years and of the complex hy-
draulic problems which CPC has to face leaves no doubt that this was a
high-priority need and a correct focus of Bank attention.

The Bank's broader hope that CPC would become a more streamlined
and commercially oriented organization seems to have been only very par-
tially realized. Knowledge of, and contact with, the traffic hinterland
apparently remains very small, and there is little or no effort at traf-
fic promotion. Little centralized long-term planning is done. Initia-
tive seems to be less encouraged than deference to Delhi. By a major
effort, the new comercial accounting system has been introduced, but
the usual budget and management information reports, studies and analyses
are not being produced, and it is having little effect on the management
and operation of the port. Partly this is because of the great constraints
under which the port has been functioning - a long decline in the demand
for its services due to the economic recession, nationally imposed wage
increases of major magnitude for the very class of labor which is in
most abundant and excessive supply, extreme difficulty in discharging any
labor, and rising costs of keeping the port open at all to ships of moder-
ate size.

1/ A small Rs. 12.5 million tariff increase was to be approved in
December 1972, but most of this will be required simply to meet
extra labor costs arising from a new central wage award.
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It is a question, in retrospect, for the Bank whether change of
the accounting system warranted quite the emphasis it was given, at
least in the form that this emphasis took. Actually, in the 1961 ne-
gotiations, the Bank's representatives decided that a wholesale reform
of the accounting system was too large a job to insist upon, and it was
this that led to the reference to the need for preparation of auxiliary
accounts. When the subject was taken up again in the middle 1960s it
seems to have been assumed that in order to produce such auxiliary ac-
counts the whole accounting system would have to be changed. And
certainly the new system provides the framework and the basis for many
useful management applications. But a simpler change, emphasizing the
necessary work on asset reclassification and revaluation for deprecia-
tion purposes together with time-and-motion type studies, more loosely
linked to the accounting system, for analysis of individual tariff
services might have led to quicker and more useful results for applica-
tion in improving efficiency and in setting tariffs - which were the Bank's
end objectives. Irrespective of this, it does seem that whatever
changes were agreed upon in the accounting field, more attention should
have been given to the types of reports that would result from the
changes and the questions that these reports might help to answer -
on costs and profitability of individual services, budget performance,
financial trends, etc. More generally, in the matter of management re-
porting, the Bank did not set the example it might have done through its
loans, with their lack of agreed schedules for execution of project
works, absence of targets of financial and technical performance, and
very little identification of indicators which would show whether the
improvements financed were having the desired effect. Reasonable per-
formance data could have been collected without any reform of the ac-
counting system and would have helped to identify bottlenecks and scope
for improvement of operations with the equipment and facilities avail-
able.

If less emphasis might well have been given to overall accounting
reform it does seem that more emphasis should have been given to per-
sonnel and labor matters. Given the great difficulty - and doubtful
desirability in Calcutta conditions - of substantial cut-backs in the
labor force, attention could usefully have been given to expanding CPC's
areas of activity to peripheral activities, making use of facilities as
well as labor presently underemployed, and meeting needs not now being
met: for example, pallet-making, surfacing quay aprons, repairing and
upgrading access roads, filling and beneficiating vacant CPC land, and
warehousing (the recent transfer of Libyan Warehouse to CIWTC seems
questionable from this point of view). Such operations might well have
required some effort on training and retraining, which appears a weak
area of CPC activity, largely confined at present to the Mechanical
Engineering Department. Training is virtually non-existent in the
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operational departments; supervisors have been increased relative to

supervised in the shore labor, but deficiency of training and supervi-

sion still seem to mean that less advantage is being obtained from

mechanical cargo handling equipment than would be possible. Time-and-

motion studies also have a role to play here in identifying better
ways to handle particular jobs, as well as the costs of carrying them
out. The DLB made breakthroughs in 1970 in several respects, inclu-
ding introduction of greatly improved incentive schemes which had a

major effect on stevedore productivity and speed (see Appendix Table

7), but incentive arrangements for CPC labor, cargo-handling and other,

seem poor; promotions depend on seniority rather than performance or

training. If CPC is to get enough high-quality officers to apply ima-

gination to these possibilities for improving labor use and extending
opportunities, as well as to the other needed studies of hinterland,
traffic-elasticity, improved exploitation of CPC property, planning of
the next development after Haldia, etc., it will almost certainly have
to increase salaries for higher-level staff considerably. More Bank
attention to these personnel matters could probably have played a use-

ful role, both directly and indirectly, to make the constraints of which
CPC is so well aware seem less tightly binding.

CPC executed the Bank-assisted projects quite effectively and
adhered closely to the contnitments it made to the Bank; equally, the
Bank, which devoted considerable effort to the Port of Calcutta, was
generally responsive and reasonably flexible in handling its side of
the relationship. There were delays in project execution, but many of
them were unavoidable in light of the changing needs of the situation
and the Bank's inability under policies of the time to finance local
procurement except under special circumstances. There are a few points
connected with loan administration where, in retrospect, it seems as
though it would have been better if the decision in the Bank had gone
the other way. Three of these relate to opportunities that the Bank
had for expediting construction of a satellite port, of which it was
generally - and, in retrospect, rightly - a strong proponent. First,
it would seem that two or three years would have been gained had the
Bank followed the 1957 mission's recoumendations and provided technical
assistance for execution of hydraulic studies in connection with the
first loan, instead of the second. And secondly, time on Haldia could
again have been gained if the Bank had raised in 1960-61, along with
the technical questions about the project, the economic questions whose
resolution took most of 1964-65. Thirdly, it seems unfortunate, given
the great importance of the project and the excessively long delays to
which it had already been subject, that the Bank in 1965 prolonged ne-
gotiations on secondary issues to a point at which other considerations
came into play to cause construction finally to be started only in 1968.
Aside from Haldia, it is clear that, especially if the issue of hydraulic
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planning had been dealt with in connection with the first loan, but
probably even in the absence of this, the second loan should have been
negotiated a year later than it actually was, when the component pro-
jects had been better prepared and had full Government approval and when
the Ratnam Co mittee recoumiendations were available as the basis for
more meaningful agreement on financial performance targets. Finally it
seems that more attention should have been given in advance to the ne-
gative effects on project completion and operation of the refusal in
1967 to extend the second loan's closing date for most items. These
points may have some relevance when parallel decisions have to be made
in the administration of other lending.



APPENDIX TABLE 1
CARGO HANDLED AT MAJOR INDIAN PORTS - 1957/58-1971/72

(in '000 metric tons, excluding bunker fuel)

1957-58 1958-59 1959-60 1960-61 1961-62 1962-63 1963-64 1964-65 1965-66 1966-67 1967-68 1968-69 1969-70 1970-71 1971-72

CALCUTTA 10,132 9,227 9,676 9,391 9.199 10,091 10,800 10,928 9,729 9,974 8,878 7,863 6,820 5,965 7,294

Imports - Coastal 1,227 1,269 1,298 1,483 1,722 1,845 2,119 2,019 1,624 1,417 1,500 1,297 1,341 1,375 1,700
Foreign 4,377 3,879 3,735 4,009 3,163 3,635 3,909 4,064 3,660 4,375 3,385 2,703 2,058 1,872 3,051
Total 5,604 5.148 5.033 5.492 4.885 5.480 6.028 6,083 5,284 5,792 4.885 4.000 3,399 3,247 4.751

Exports - Coastal 1,274 1,185 1,249 1,406 1,866 2,214 2,007 1,759 1,344 974 755 680 826 275 675
Foreign 3,254 2,894 3,394 2,493 2,448 2,397 2,765 3,086 3,101 3,208 3,238 3,183 2,595 2,443 1,868
Total 4,528 4 079 4,643 3 899 4 314 4.611 4.772 4.845 4.445 4.182 3 993 3,863 3,421 2.718 2,543

BOMBAY 13,167 11,759 13,342 14,349 13.911 15,966 17,354 18,878 17,910 17,007 16,923 19,022 15,172 14,103 14,714

Imports - Coastal 1,284 1,309 1,367 1,363 1,436 1,581 1,538 1,343 1,466 1,480 1,682 1,728 1,500 1,700 1,169
Foreign 8,427 7,329 8,560 9,357 8,594 9,826 10,734 12,011 11,398 10,480 10,905 13,044 10,196 8,955 10,174
Total 9.711 8,638 9,927 10,720 10,030 11,407 12,272 13.354 12,864 11.960 12,587 14,772 11,696 10,655 11,343

Exports - Coastal 752 1,550 1,824 1,931 2,105 2,339 2,876 3,167 2,908 2,899 2,120 2,248 1,614 1,738 1,940
Foreign 2,704 1,571 1,591 1,698 1,776 2,220 2,206 2,357 2,138 2,148 2,216 2,002 1,862 1,710 1,431
Total 3.456 3.121 3.415 3.629 3.881 4.559 5.082 5.524 5.046 5.047 4.336 4.250 3.476 3.448 3.371

MADRAS 2.544 2.479 2.763 3.039 3.468 3.785 4.166 4.398 4.872 5,856 5,863 6.378 6,440 6.926 5,551

Imports - Coastal 668 618 769 768 878 1,027 1,117 1,145 1,126 972 985 906 530 183 122
Foreign 1,247 1,147 1,072 1,360 1,391 1,361 1,472 1,848 2,173 2,896 2,808 3,116 3,006 3,555 3,297
Total 1.915 1.765 1-841 2.128 2.269 2.588 2.589 2.993 3.299 3.868 3.793 4.022 3.536 3.738 3.419

Exports - Coastal 38 51 48 50 63 60 56 52 50 45 38 31 343 428 210
Foreign 591 663 874 861 1,136 1,137 1,521 1,353 1,523 1,943 2,032 2,325 2,561 2,760 1,922
Total 629 714 922 911 1.199 1.197 1.577 1.405 1.573 1.988 2.070 2,356 2.904 3,188 2,132

VISHAKHAPATNAM 2.476 2.485 2.391 2.763 2.756 3.121 3.396 3.741 4.460 5.878 6.445 8.050 8.312 8.766 8.669

Imports - Coastal 18 8 11 13 16 31 27 32 21 23 25 23 98 131 67
Foreign 1,146 1,346 1,211 1,373 1,380 1,687 1,822 1,877 1,887 2,204 2,388 2,669 2,231 2,208 2,712
Total 1.164 1.354 1.222 1.386 1.396 1.718 1.849 1.909 1.908 2,227 2,413 2,692 2,329 2.339 2,779

Exports - Coastal 324 554 585 588 622 715 619 678 669 604 481 570 334 289 294
Foreign 988 577 584 789 738 688 928 1,154 1,883 3,047 3,551 4,788 5,649 6,138 5,596
Total 1 312 1 131 1.169 1.377 1.360 1.403 1.547 1.832 2.552 3 651 4.032 5,358 5983 6.427 5,890

COCHEN 1.828 1.808 1.177 2.010 2.285 2.362 2.455 2.711 2,871 3,670 5,424 5,189 4.795 4,843 4.276

Imports - Coastal 816 806 853 913 1,018 1,031 1,157 1,074 1,050 698 228 230 243 156 242
Foreign 610 549 696 709 859 928 877 1.186 1,362 2,374 3,504 3,552 3,126 3,292 2,943
Total 1.426 1.355 1,549 1.622 1.877 1.959 2.034 2.260 2.412 3.072 3,732 3,782 3.369 3.448 3.185

Exports - Coastal 140 137 146 150 168 146 156 191 195 320 1,027 906 916 946 747
Foreign 262 316 282 238 240 257 265 260 264 278 665 501 510 449 344
Total 402 453 428 388 408 403 421 451 459 598 1.692 1.407 1,426 1.395 1.091

KANDLA 858 1.087 1.142 1.573 1.387 1.742 1,779 2.312 2.506 2,661 2,465 2.035 2.110 1,605 2.033

Imports - Coastal 265 369 355 335 399 409 474 451 493 549 531 579 766 676 795
Foreign 354 528 486 896 715 1,000 1,017 1,603 1,844 1,875 1,729 1,130 1,038 791 1,004
Total 619 897 841 1.231 1.114 1.409 1.491 2.054 2.337 2.424 2,260 1.709 1,804 1,467 1.799

Exports - Coastal 51 46 44 65 114 98 90 90 74 86 94 153 53 34 56
Foreign 188 144 257 277 159 235 198 168 95 151 ill 173 253 104 178
Total 239 190 301 342 273 333 288 258 169 237 205 326 306 138 234

MORM4GAO - - - 6.401 6.497 5.459 5.956 6,620 7.860 8,086 8.132 8.778 9,029 11,004 11,700

Imports - Coastal - - - - 19 96 108 144 156 211 210 209 185 266 356
Foreign - - - 184 143 15 7 73 83 186 208 160 56 86 80
Total - - - 184 162 111 115 217 239 397 418 369 241 352 436

Exports - Coastal - - - - - 2 2 1 1 1 15 - 3 - -

Foreign - - - 6,217 6,335 5,346 5,839 6,402 7,620 7,688 7,699 8,409 8,785 10,652 11,264
Total - - - 6.217 6.335 5.348 5.841 6.403 7,621 7,689 7.714 8,409 8,788 10,652 11,264

PARADIP - - - - - - - - - 67 896 1.238 1,731 2.157 1.906

Imports - Coastal - - - - - - - - - - - - - - -
Foreign - - - - - - - - - - 42 9 - - -
Total - - - - - - - - - - 42 9 - -

Exports - Coastal - - - - - - - - - - - - - - -

Foreign - - - - - - - - - 67 854 1,229 1,731 2,157 1,906
Total - - - - - - - - - 67 854 1,229 1.731 2,157 1.906

Total (All Eight Ports) 31005 28"845 31.291 39.526 39.503 42.526 45.906 49.588 50.208 3199 55026 58,553 54.409 55 369 526143

imports - Coastal 4,278 4,379 4,653 4,875 5,488 6,020 6,540 6,208 5,936 5,350 5,161 4,972 4,663 4,487 4,451
Foreign 16,161 14,778 15,760 17,888 16,245 18,652 19,838 22,662 22,407 24,390 24,969 26,383 21,711 20,759 23,261
Total 20,439 19,157 20,413 22,763 21,733 24,672 26,378 28,870 28,343 29,740 30,130 31,355 26,374 25,246 27,712

Exports - Coastal 2,579 3,523 3,896 4,190 4,938 5,574 5,806 5,938 5,241 4,929 4,530 4,588 4,089 3,710 3,922
Foreign 7,987 6,165 6,982 12,573 12,832 12,280 13,722 14,780 16,624 18,530 20,366 22,610 23,946 26,413 24,509
Total 10,566 9,688 10,878 16.763 17,770 17,854 19.528 20.718 21.865 23,459 24,896 27,198 28,035 30,123 28,431

Source: Statistical Abstract of the Indian Union (1967)
Statistical Handbook of the Indian Union (1969)
Central Statistical Organization
Department of Statistics, Goverment of India



CALECUTTA PORT COMISSIONERS: SECOND-PLAN PROJECTS SUPPORTED Iy IBRD LOA 198-IN OF 6/25/58: APPENDIX TADLE 2
COSTS, CONSTRUCTION SCHEDULES AND PROCUREMENT

Elapsed Time,
C 0 S T S ($ or Rs. '000 ) D A T E S (ear or onth/tearl Order to Nationality

Foreten Echange Local Total Total % Plati!g Plsciog Completto or Coapletion of ,In
SCHEE/EUIP8ET In US 9 in Re. a 7.5/$ Currency (Rs.) (to Rupees) cost increase & Dstign Order Operation (monthsl Contractors Tendering Remarks

Civil Works for Navigation
Fulta Point Training Works Forecast 6,030 45,224 20,600 65,824 1961

Actual 4,310 32,325 28,696 61,021 - 7 1954-58 1958 1961 40 Dutch/ldia g.obsl/local Local costs of overrun duo original ,oder-
estimate; foreign cost saving by reduced
scope of ork. Poor Initial performance
dredging contractor made .ons start & led
to loss of one dredger & lives.

RGD Warping Jetty Forecast 510 3.825 2,500 6,325 This scheme, which ma to se the Alf-
Actual- - - - ficlt Pauccs tto .KCD, was deleted In

1959/60 to free reourcos for coping with
the more urgent poblem of dredging in
the river.

Floatie Craft for NaviattoSalvage Tag cu Deestch vessel: Forecast 1,834 13,755 - 13,755 Desg changed during con.trut ,on mob-
Sev (240 ft.) Actual 1,619 12,142 148 12,290 -11% 7/61 1/64 30 UK global ly to include to rdder

Filnt veassl Forcas t 1,834 13,755 - 13,755 Intended to replacs ePisting wo-ou
Actual - - - - - - - pilot vessel, but dropped in 1959/60 to

fese resources for dredging.

2 Firefleots-C.q-tuge: F0rec5t 1,290 9,675 2,000 11,675 Dosett construction reduced cote,
Agnijoy & Agnijit (116 ft. each) Actot 427 3,202 4,868 8.070 -31% 3/60 11/62 & 9/63 32 & 42 Indian especially foreig exchange, but delayed

completion due difficulties procuring
material.. Agnijoy .uk W/72, but will
be recovered.

2 Anchor essuels: Foeecaat 212 1,590 2,800 4,390 Procured entirely locally and hence
Mhrm & Arjos (122 ft. each) Actuaj - . . - - - 1959 4 1961 - Indian deleted from loan project by CPC.

Section Hopper Desdger: Forecast 1,230 9,225 1,400 10,625 Large local cost overrun due major mcodl-
Shagirathi (372 ft.) Actual 1,194 8,955 9,643 18,59 +75% 6/55 3/58 33 UK global ficatlons required on delivery to provide

additional accomodation, and interim In-
crease in import duties.

Suction Hopper Dredger: Forecast 3,451 - 25,883 0 2,000 * 27,883 Some minor sadlficeton added, Inc. air-
Church (372 ft.) Actual 3,373 25,297 2,507 27.804 - 2% 9/59 8/61 23 UK oegct'n. conditioning.

Estuaries Dredger: Forecast 1,093 0 8,198 0 - 0,198 0 Only rcoort part of costs; remoainder nder
"ehaen (405 ft.) Actual 3,992 29,940 - 29,940 (,265%) 1/63 V/6 38 Dutch global loan 294-IN. Voyage repair and slteru-

clots due contractor's dparturee frco
specifications delayed availability of
nesse.

River Suction Dredger, Second-hand: Forecast 1,260 - 9,450 0 1,500 * 10,950 * Purchased second-hand fr-
hiaitena (240 ft.) built 1947 Actual 1.206 9,045 686 9,731 -11% 5/60 8/60 3 - negot'n. contractor (Frnch) & brought from Hlon

Kong.
Repair Dredger Gega, 10el. Forecast 230 * 1,725 . - 1,725 0 Vessel sold to Cohio por in 1966.

hange to diesel (built 1921) Actual 125 938 - 938 -45% - - - Indin local

3 Launches for Dredger. (67 ft. esa) Forecast 210 0 1,575 * 1,700 0 3,275 * Local rotetruction redced coats, espe-
Laksuacoa, Bharat, Satrughta Actual 158 1,185 1,892 3,077 - 67, 11/58 10/60 23 Indian celly foreign xchange.

Improvement. far Docking/Berthing
KGD Conversion: 3 6 D berths to Forecast 446 3,345 19,000 22,345 Work executed, but details cn valable.

generol cargo and C berth to oil Actual 219 1,643 23,080 24,723 +11% - lte '60 - Indian

KGD Extension: 1 new general Forecast 915 6,863 15,500 22,363 Ellinatd froc loan project in 1959/6O
cargo and 1 new laying up berth Actual - - - - - - - - to free reaouce for dredging prolen.

KPD No. I Dock: Recondition Walls Forcast 2,050 15,375 20,000 35,375 1963 c.ork: local global for Badly deterioraed dock walls cere to-
Install electric cratnes Actual 1,815 13,613 20,020 33,633 - 5% 1956-58 1958/59 1964 & deptal crates covsted utder water & civil Works for

German: 25 cr0000 new cranes executed. Foreign costs
Japan: 37 cranes reduced by local assembly of crano.

Crane worked well after initial dlffi-
culie &. small delays.

Improne FPD Berths 22-26 Forecast 110 825 300 1,125 WOk consisted .aitly of crate electrifi-
Actual 83 622 1,801 2,423 +115, - - 1961 - cation and related mocha, reFur fcing of

quay, and provision of goods lifts in
transit sheds. but details unavailable.

Laying Moorings at Diamond Forecast 90 675 75 750 Deterioration of dcpths in Balari/RangbfalIaHarhour Actual 73 548 - 548 -27 - - n.a. Chaonel led to decision o vay mont/ngs not at
Diamond Harbor but Porther dow riven atHaldio uhere they hate be useful for
llghirning/topping up.

Bucket Dredger, w. 2 hopper barge : Forevast 2,320 17,400 200 17,601 - Ajoy, 5/59 9/h1 28 coe incrase UKoceersea buildAjoy (185 ft.)+ 0B 11 & b 12 Actual 2,196 16,470 6,710 23,180 +327. - Us: 8/60 3/65 & 1/66 55 & 65 India ad icrt duies, oc main cot in crasca
& very lang delays ot 1Bs due Inability to
obthin items ovmreaa, 4 local nhrtag.s
of plate & other materials.

2 lopper barges: Forecast 1,260 * 9,450 * 1,500 0 10,950 0WE 2 A H 3 (220 ft. ea.) Actual 1,975 14,812 2,112 16,924 +55% 4/62 7/64 27 l/ garge foreign ct increase doe initialUK global undrestmate; local c ars and delivery
time increased by repairs necessary afte
voyage. HB No. 2 subeqoenly sold 1u
Go for oceanographic reearch.

Jet Dredger Forecast 85 638 600 1,238 Delivery o chule.Jharna (73 ft.) Actual 195 1,463 278 1,741 +41% 1959-62 1962 1963 Germa global

3 Dock-Master Launhes Forecast 212 1,590 1,000 2.590Keys, Karabi, getaki (51 ft. ea.) Attual 109 818 548 1,366 -47% 1/61 11/63,12/63,1/64 34,35,36 Lndan te a dd d atr red o . but

4 Salvage Carol. Fores. c 531 3,9S3 -3,983
Actual - - 3... CPC decided not to ectend own salvage

A l- facilities 6 this item w oa hece deleted
in 1959/60.

grab Dredger, Forecat 040 n 6,300 * 1.500 * 7,800 dG.D. No. 1 (224 ft.) 3 grabs Actoal 1,306 9,795 1,404 11,199 +44% U/62 5/64 21 Delivered o schedule; o Aa on readi15
"Kglbl for cost eve-rn. Item added In 195/60in order to replace at edo ring ort-out

grah dredger.
2 Floating Cranes: Vir Be., Forecast 1,920 14,400 14,400(30 tons, 160 ft. ) Mata toho Actual 1,042 13,815 1,960 15,783 +10% 12/60 5/63 29 Dutch global"0 toe, 180 ft.)

Shore Favilities
Improve Dry Dock Facilities, KD Forecast 306 2,295 1,100 3,395 1963tand KFD linl. tranes) Actual 249 1,868 1,605 3,473 + 2% 1958 1959 1964 -Indian- .. k1.. u-lval Project included three 3 totn ran and

erm.& ap-ranes-glbal one 25-.n crane (included to total nu-
brs shown above. Small delay in complo-
tion doe to problems Iith Prvn.. whi
haoe cince oorked well.

Xudernise Shfp Repair Shops: Forecast 252 1,890 1,052 2,942 1960KP, Saw Mill 4 Island Actual 126 945 1,460 2,405 -18% l95 1959 1960/61 - Idian- entipks -local Project included Conostra new gPriNWPrksh.ps 195 -95 196p'V-g61 workshop (or CPC v ... 1 ) . KPD No. 14
r1Be t, equip toe nt thereof, and ot er e -
tenstocs of Sa Mill Workshop and Inland
Workshop. Delays in steel section.'supply.

Modernize Diesel & Railway Forecast 237 1,778 1,264 3,042 196 & 1965Repair Shops Actual 176 1,320 2,466 3,76 +25% 1958 1959 4 1964 1962/63 & 67 - Ind.an-rqorks.-loal Weras due to site availabil ty pro-
Gaer ,U-it.-g a hl ms and additional pIII,, required,

uh. also increased local costs; Iso 0n0
contract retendered because fal Lure non-
tractor. Principal equlp't. was 250 ton
Chain Teeter.

9 Diesel Locos and Running Forecast 610 4,575 50 5,075Shed at Sonapur Actual 745 5,588 946 6.534 +29) 1958/59 1959/61 10-14 Canada- lIcus. -global
Rearrangement Rly. lines and F.recaat 820 6,150 20,000 26,110Maebt rdeActual - -.. This tnongshes w. sub .tnIaly

r t t- a back in 1959/60 to free resources
for coping with dredging prcblem, and the
es.e.tial mioimm as accomplished out-ide scope of loot project.

Ship Water Supply Ompronvmect Forecast 204 1.530 4,958 6,488 1/62 Project Inclded elebing of tbella,(incl. 2 new mater beats) Actual 145 1,087 4,719 5,806 -10% (boa s:) 3/60 11/63 44 Indin erectio t acnk sd ina t b..laio of
pump faltities, as well as stqoisiriona
of two water boats (Jsladt A Dardhi),
of which delivery delayed by more thata year.Improve Fire Pratectlo, KGD Forecast 49 368 1,250 1,618

& 00 Jetty Actoal 10 75 652 527 -67) 1950-60 1961 1965 48 Indian loal roject Involved new pipeline in RD andcanew up Pat ever] location. Delay
mere due dttficulties In obteing appro-

Conversion Of Dr to AC at 1P, Forecast 128 960 612prie pipe and ff ins locally.
Actual 59 614137
Actu.retie .I Jt al .6A43 785 1.228 -22% (cetiflerat) 8/59 11/61 27O globalSetosst laeo Ho. 1 G.R. Jetty Foremast 41 397 2,00280 ebnedlaeShad Ac307. 2,500 2,807Obsd ~Actual -- ebodprrtts

Nt- - Scheme delayed in 1959/60 in Ie of
Hem Tea Wareboase ('Ltbyan') Forcast 720 1,480 6.065 13,46 changed "tor iies.

Actual 181 1,357 11,332 12.68 - 6% 1956-59 1959 1966 85 Indian- c. ork. -local Some, delay In commissioning f o equ si
U- Chuteelev. -global met, but main problem was unequal at-

tlesmet of floor slab, involving rede-sign and .mcdial work including cellu.Meanil C o g Frecast 90 lar construction, adding to test.

He,7o3 -g7ssd95F/eat 9o9.2/,80 925Principal it.ms Mee 15 mobil cranes
2.376 6.M3 -27) 1957/58 959/59 global and 20 fork lift trucks, most of which

still operating. Foreign exchange san-ing .a.ely do omiasiso end rook tippler
Consultant Engineering in niem Halda prospects.
Rssdell, Palmer & Tritto Forecast 350 2.625 2,625Actual 515 3,862 3,62 .

Contngaenicis Forecast 2,674 20,054 12,900 32,954

T 0 T A L Forecast 29,800 217.500 141.976 359,476Actual 29.00 217,500 132,502 358,002 - 3) 1963
1965-

abt added later by gemeat d s r e a ar t tbls C dtheht
.h.mss as ofe butems the Li' Godhe ea" loeBeef eitds include temesa scear et iecluded is ltresaet total sast.



CALCUTTA PORT COMMISSIONERS: THIRD-PLAN PROJECTS SUPPORTED BY IBRD LOAN 294-IN OF 8/17/61: APPENDIX TABLE 3

COSTS, CONSTRUCTION SCHEDULES AND PROCUREMENT
Elapsed Time

C 0 S T S ($ or Re. '000s) D A T E S (year or month/year) Order to Nationality
Foreign Exchange Local Total Total % Planning Placing Completion or Completion of main

In US i 1n Ro. @ 7.5/$ Currency (ra.) (in Rupees) cost increase & Design Order Operation (months) Contractors Tendering Remarks

Civil Work, for Navigation Civi Woks or Nvigtio * * 2 58 *Thie scheme added to project late in 1961,
Cutting nen, channel over Balari Forecaet 59 * 443 *2.115 * 2,558 *hsshm de oprjc aei 91

Bar Actual 59 443 2,031 2,474 - 3% - 1961 1962 - Dutch negot'n. by agreement with Bank, to deal with emer-
gency situation created by Rangafalla
channel silting soon after opening in Oct.
1961

Fla~gCatfor Navigation
Foi_'n'Cr r: Forgcastn 3,678 27,584 1,500 29.084 Shows only the portion of total costs not

Mohana (405 ft.) Actual 436 3,120 10,379 13,499 (-54%) 1/63 3/66 38 Dutch global covered under Loan 198-IN project . Total
actual1 costs were Ra. 43.4 m1n, compared
with Ro. 37.3 mln estimated, an increase
of 16%, mainly accounted for by import
duty liability.

River Suction Dredger: Forecast 1,890 14,175 1,000 15,175 Cost increases due to vessel being designed

Subarnarekha (295 ft.) Actual 2,651 19,883 5,657 25,540 +68% 4/65 3/67 23 German global larger than originally planned, andsubsequent
alterations; also increase in implt duty.

2 Pilot Vessels (274 ft. each): Forecast 3,572 26,790 1,000 27,790 Some alteration. were made on arrival in
Sagar & Samudra Actual 3,476 26,069 409 26,478 - 3% 11/62 9/64 & 10/64 22 & 23 UK global Calcutta, to enable attainment of contrac-

tual performance conditions, and boarding
boats replaced.

Light Vessel (117 ft.) Forecast 588 4,410 200 4,610 Deferred by CPC and eliminated frm pro-
Actual - - - - - ject by agreement with CPC in 1964/65.

Survey Vessel: Forecast 420 3,150 1,500 4,650 Substantial increase in vessel size
Tribeni (200 ft.) Actual 1,298 9,735 809 10,544 +127% . 12/63 10/65 22 UK global decided after original cost estimate.

Improvements for Docking/Berthing
OD Western Arm /tension Forecast 630 4,725 7,000 11,725 1966 Indian This scheme, which was cut back when need

Actual 64 480 12,087 12,567 + 7% 1961 1961 1968 84 G deptal. local/deptal. for additional berths seemed less urgent,
was eventually carried out mainly depart-
mentally, saving foreign exchange and
using CPC dredgers.

KPD Water Recirculation Forecast 840 6,300 2,500 8,800 1966 Indian-c. works-local Scheme intended to reduce siltation in

Actual 326 2,445 5,321 7,766 -12% 1962 1965 1971 72 UK -pumps -global KPD, still not completely implemented.
Installation of pumps was delayed to late
1967 by local contractor difficulties, and
then oil lubrication had to be changed for
water lubrication.

Grab Dredger: Forecast 527 3,953 1,500 5,453 High cost overrun & long delivery minty
G No. 2 (224 ft.) Actual 1,309 9,818 3,536 13,354 +145% 10/64 4/67 30 UK global due liquidation UK builder, & breakdowna.

Grab Dredger (224 ft.) Forecast 527 3,953 1,500 5,453 Eliminated ir= project in 1964/65 by CPC
Actual - - - - - - - - - - - in agreement with IBRD.

2 Hopper Bargee: Forecast 630 4,725 5,000 9,725 High cost overrun & long delivery due li-

HE 6 & HB 7 (220 ft. ea.) Actual 1,929 14,467 4,570 19,037 +96 11/64 3/67 & 4/67 28 & 29 UK global quidation of UK builder, long delivery
voyage and breakdown.

1 Hopper Barge (220 ft.) Forecast 315 2,363 2,500 4,863 Eliminated from project in 1964/65 by CPC
Actual - - - - - in agreement with IBRD.

2 Hopper Barges: Forecast 630 4,725 5,000 9,725 These were originally to be supplied in
HB 4 & HB 5 (181 ft. ea.) Actual 2,015 15,112 5,020 20,132 +107% 3/67 11/68 & 3/69 20 & 24 UK global Nov. 1966 by same UK builder as HB 6 & 7

but builder's liquidation required that
they be re-tendered.

4 Dock Tugs: Golap & Tagar Forecast 945 7,088 3,500 10,588 (G&T:) 9/65 6/67 21 UK global Costs were originally underestimated. UK
(89 ft. ea.) & Bakul & Actual 1,292 9,690 7,004 16,694 +58% (B&H:) 1/66 12/67 & 2/68 23 & 25 India local vessels required repair after trials in

Hena (99 ft. ea.) Calcutta. Indian vessels were delivered
close to schedule.

3 Launches (78 ft.) Forecast 378 2,835 1,200 4,035 Procured locally, outside loan project.
Actual - - - - - - - Indian

Shore Facilities
Replace NO. 2 Swing Br. (KPD) Forecast 590 4,425 1,200 5,625 3/66 Small delay due to periodic rescheduling

Actual 522 3,915 8,826 12,741 +127% 1961-62 7/64 11/66 28 Austrian mainly global of work to fit with traffic needs. Large
Rupee cost overrun due to additional foun-
dation work required and import duty
liability.

Workshop/Shipyard Equipment Forecast 450 3,375 1,850 5,225 mainly UK Satisfactorily operating.
Actual 485 3,638 8,435 12,073 +131% 1963-66 1964-67 6 - 24 & German global

Mechanical Cargo Handling Forecast 400 3,000 100 3,100 UK and some Principal items were 9 mobile cranes and

Equipment Actual 318 2,385 1,176 3,561 +15 1%3-66 1964-67 6 - 24 Japanese global 10 fork lift trucks. Satisfactorily
operating.

Consultants and Studies
Hydraulic Studies (and Forecast 1,110 8,325 4,200 12,525 Including procurement of Research Launch

Equipment therefor) Actual 1,514 11,355 7,825 19,180 +53% - - - - - Investigator', delivered July 1962, and
Research Vessel 'Anusandhanil, delivered
October 1963.

Consultant Engineering Forecast 1,050 7,875 1,000 8,875
(for project and Haldia) Actual 1,163 8,723 1,248 9,971 -12% 6/67 UK -

Contingencies Forecast 1,830 13,724 4,150 17,874

T 0 T A L Forecast 21,000 157,500 47,400 204,900 1965 Outstanding balance of loan finally can-
Actual 18,837 141,278 84,333 225,611 +10% - 1968 - - - celled July 14, 1969.

a Ite not included in original project but added later by agreement between CPC and the Bank. The forecast amounts for these items represent forecasts

as of the time the Lists of Goods for the loans were modified to include them and are not included in the forecast total amounts shown at the bottom

of the page.



APPENDIX TABLE 4

PORT OF CALCUTTA (Inci. RALDIA etartlng 1968/69 for POL only): TRAFFIC, FORECAST AND ACTUAL (Incl. bunker fuel)

(in '000 metric tons)

1938/39 1949/50 1954/55 1955/56 1956/57 1957/58 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72

IBRD First Appraisal Forecast (1957)
DRY CARGO 8.943 B,120 6 933 7 027 7.719 9.366 11,292

Exports 6,832 5.008 4,6 4 4.657 4.527 59608 7.330

Bulk-Coal (incl. bunker) 2,922 3,067 2.436 1,977 2,139 2,596 3,646

Bulk-Ores 616 108 565 882 786 1.067 1626

General Cargo 3.294 3 1 613 1.798 1 6021945 2656

jute 656 219 1 - - 9

Gunnies 1,030 985 933 951 952 914 965

S rap 62 1 104 149 127 51 152

Tea 101 163 181 148 192 203 203

TeBar 12 1 2 4 29 203 254

Iron & Steel - 41 19 19 114,
Pig Iron 526 64 23 23 - 574 1.082

Other 907 359 350 503 291

imports2 111 3.112 2 3 9 2.370 3,192 3.758 3,962

pO lk-SrIt 479 615 462 499 426 508 711

Bulk-Foodgrains 295 1,067 442 209 732 711 813

General Cargo 1.337 430 415 1.662 2.034 2.539 2.438

Machinery 104 132 78 104 194 4

Iron & Steel 105 140 215 412 792 1,422 813

Riwy. Plent & Materials - 38 31 81 80 ) 2

Chemicals & Soda - 53 97 113 130 203 406

Other metal. 16 54 63 54 94

Fertilizer 55 104 24 29 10 914 1,219

Other 1,057 909 907 869 731

WET CARGO (POL) 400 796 1 006 1.132 1.291 1 630

xport. (tool. ohr) 3 3 61 81 122

IEport . 400 795 973 1093 1,230 1,829 508

TOTAL SEA-BORNE 9,343 8,915 7,939 8,159 9,010 11,276 11,922

1501 Second Appraisal Forecast (19611

DRY CARGO 9.031 8,138 8.,334 7,777 9,172 9,686 10,297 11,618 11,557 12,435

Export. 4 15 4199 4,751 3.840 471 6,232 6741 7757 _ 8,773

E olk-Coal (icl. honker) 2,174 1.885 1,705 1,422 2,438 2,438 2,642 2,845 2,845 3,048

Bolk- rC . 1,003 786 1,116 660 1,016 1,727 1,930 2,032 2,134 2,540

General Cargo 1538 1.528 1.930 1.758 2.Q17 2.06 2d6 2.880 2.880 3 185

Jute - - 37 37 39 41 41 41 41

Gutoea 933 914 1,004 985 985 985 985 985 985 985

Scrap 40 92 190 178 173 203 203 122 132 152

Toa 145 176 175 163 183 183 183 203 203 234

Sugar 
90 31 16 )

Iron & Steel 10 21 43 395 637 655 757 1,529 1,519 ) 1,768

FIs Iron- 6 46 )

O her 320 288 419

Import.4 316 3.939 3 583 3,937 3.708 3.454 3.556 3.861 3 698 3.662

BSor -a 473 390 360 -------- (included in Other General Cargo)---------- -----

Bulk-Faodgrain 1,129 1,313 1,329 1,829 1,524 1,524 1,422 1,524 1,321 914

Geeral Cargo 2.714 2.236 1,894 2,108 2.184 1,930 2.134 2.337 2 377 2.748

mahinery 400 438 241 203 203 203 305 406 406 508

Iron & Steel 852 558 429 406 406 406 508 305 305 203

RIry. Plant & Materal. 152 250 173 --- -(included in Other General Cargo)----------- -----

Chemials & Soda 125 132 214 190 190 181 175 175 175 160

Other metals 195 104 114 102 102 102 102 . 102 102 102

Fertililer 60 51 64 42 36 31 31 26 26 20

other 930 703 659 1,165 1,247 1,007 1,075 1,323 1,363 1,755

1 RGO (POl 1,287 1,208 1,451 1.351 1,676 1,676 1,778 1,778 1.778 1,778

iEport k 1, 1.208 1.451

TOTAL SEA-BORNE 10,318 9,346 9,785 9,128 10,855 11,362 12,075 13,396 13,335 14,213

ACTUAL TRAFFIC
DRY CARGO
Eports 6.832 5.008 4.614 4.657 4,527 4.715 4.199 4.751 4.009 4.351 4,643 4.813 4.867 4.462 4,198 4,013 3,818 -_- 2 _39

Bulk-Coal (incl. bunker) 2.922 3.067 2 436 1.977 2.139 2.174 1.885 1.705 1.385 1.740 2.151 1.974 1,782 1,388 1,137 924 917 978 661 786

-Bunker - 370 134 109 115 98 65 54 46 37 32 41 22 20 20 19 8 8 1 1
- Foreign 1,363 1,267 1,144 757 1.008 947 824 660 204 162 162 139 272 266 374 360 434 322 487 171

- Coastal (Riwy..) ) 1,559 1,430 1.158 893 854 1,027 884 891 844 1,122 1,392 1,354 1,153 888 537 355 340 543 157 493

- Castal (1.) ) 218 162 102 112 100 291 419 565 440 335 314 206 191 135 104 16 121

Balk-Ores (farsign) 616 108 565 882 786 1,003 786 1,116 731 632 549 790 911 1,024 911 683 457 380 430 236

General Cargo 3.294 1.833 1 613 1.798 1.602 1.538 1 528 930 1,893 1,979 1,943 2.049 2.174 2,050 2.150 2.406 2.444 1.998 1.598 1.517

Jute 656 219 1 1 - - - 37 2 3 15 29 20 26 44 45 40 36 33 101

Gunnies 1.030 985 933 951 952 933 914 1.004 954 967 1 078 1 104 1.207 1 107 912 964 830 687 654 808

- Foreign n.a. n.a. 896 896 883 847 808 887 852 848 950 973 1,025 955 750 788 708 610 612 781

- Coastal ox. n.a. 37 55 69 86 106 117 102 119 128 131 182 152 162 176 122 77 42 27

Scrap 62 1 104 149 127 40 92 190 215 178 85 267 282 271 331 292 264 192 121 80

Tea 101 163 181 148 192 145 176 175 159 174 182 163 180 148 151 161 154 126 124 125

Sugar 12 1 2 4 29 90 31 16 35 149 175 136 67 70 102 - 1 1 2 1

Iron & Steel - 41 19 19 11 10 21 43 84 81 72 70 129 191 377 566 620 490 248 134

Pig Iron 526 64 23 23 - - 6 46 35 23 2 - - - 36 168 339 165 127 32

Other 907 359 350 503 291 320 288 419 409 404 334 280 289 237 197 210 196 301 289 236

Import. 2,111 3 112 2 319 2 370 3 192 4 316 3.939 3 583 3 970 3.205 3.571 4,138 4 255 3 859 4.475 3.685 2 822 1 980 1,872 2,894

Bulk-Salt (coastal) 479 615 462 499 426 473 390 360 357 392 408 396 328 323 181 266 280 201 151 300

Balk-Foodgraina (foreign) 295 1,067 442 209 732 1,129 1,313 1,329 1,800 993 1,082 1,553 1,696 1,523 2,422 1,841 1,085 788 852 1,083

Gener I Cargo 1.337 1.430 4 1662 2.034 2.714 2.236 1,894 1,813 1 820 2,081 2.189 2.231 2 013 1 872 1 578 1.457 991 869 1,511

MachInery 104 132 78 104 195 400 438 241 181 179 202 258 311 280 147 114 116 117 101 99

Iro & Steel 105 140 215 412 793 852 558 429 345 240 316 322 428 287 152 151 119 128 191 453

Rly. Plant & Materi als - 38 31 81 80 152 250 173 196 295 256 176 125 81 25 19 18 10 25 53

Chemicals & Soda - 53 97 113 130 125 132 214 170 118 153 127 109 121 62 50 54 37 22 58

Other metal. 16 54 63 54 95 195 104 114 125 118 148 135 120 100 107 106 97 56 97 99

Fert lieer 55 104 24 29 10 60 51 64 74 82 111 190 118 232 387 480 465 209 111 166

Other 1,057 909 907 869 731 930 703 659 722 788 895 981 1,020 912 992 658 588 434 322 583

WET CARGO OL) 400 795 1 006 1.132 1.291 1.287 1,208 1 451 1.522 1.747 1.989 1.987 1.941 1 527 1,432 1.300 1.315 1.550 1.453 1,926

Exoker) - - 33 39 61 - - - - 67 80 97 113 102 114 100 137 130 78 69
mports (400 795 .973 1093 1,230 1,287 1,208 1.451 1,522 1.680 2909 1.890 828 1 318 1.200 1178 1 420 1 375 1.857

1mport 45747 7 3 1,050 1,188 1,251
Costal 773 276 370 187 606poreogo

TOTAL SEA-BORNE 9.343 8.915 7.939 8.159 9.010 10,318 9,346 9,785 9.501 9,303 10,203 10,938 11.063 9.848 10,105 8.992 7.955 6.886 6014 7.359

of which: roastal 2 251 2,948 3,649 4,116 4,195 3,816 2,005 2,200 1,667 2,407

fa:elgo 6,759 6,553 5,654 6,087 6,743 7,247 5,950 4,686 4,347 4,952

INLAND VESSELS WHARVES n.a. 1,883 2,425 2,568 2,233 2,343 1.650 1.714 1,646 1,694 1,761 1,613 1,412 1,139 850 739 571 529 384 509



APPENDIX TABLE 5

INCREASES FROM 1960 THRDUGH 1970 IN SELECTED CONFERENCE LINE FREIGHT RATES FOR SOME MAJOR INDIAN PORTS

CALCUTTA VISAKHAPATNAM MADRAS BMBAY
Date % increase cumulative % Date % increase cumulative % Date % increase cumulative 7  D increase cumulative i

USA, Atlantic and 1.11.62 10.0 1.11.62 10.0 1.11.62 10.0
Gulf of Mexico 10.11.63 10.0 10.11.63 10.0 10.11.63 10.0 3.15.64 10.0

10.11.65 7.5 10.11.65 7.5 10.11.65 7.5 9.22.65 10.0
10.11.67 10.0 10.11.67 10.0 10.11.67 10.0 9.23.67 10.0
1. 1.69 10.0 1. 1.69 10.0 1. 1.69 10.0 1. 1.69 10.0

11.11.69 5.0 165.3 11.11.69 5.0 165.3 11.11.69 5.0 165.3 12. 1.69 5.0 153.7

Canada (Halifax, St. 1.11.62 10.0
John & Montreal) 10.20.63 10.0

11.15.65 7.5 11.15.65 7.5 11.15.65 7.5 12. 1.65 10.0
2. .68 10.0 2. .68 10.0 9. .68 10.0 2. 1.68 10.0
4. 1.69 10.0 1. 1.69 10.0 1. 1.69 10.0 4. 1.69 10.0
4. 1.70 5.0 165.3 1. 1.70 10.0 143.1 1. 1.70 10.0 143.1 4. 1.70 5.0 139.8

USA & Canada Pacific 1.11.62 10.0 1.11.62 10.0
Ports 10.11.63 10.0 10.11.63 10.0

11.20.65 7.5 10.11.65 7.5 11. 1.65 10.0
12.18.68 7.5 -- - 12.18.68 7.5 2.18.68 7.5
3. 1.69 10.0 3. 1.69 10.0 3. 1.69 10.0
1.20.70 5.0 161.5 2. 1.70 5.0 161.5 1.20.70 5.0 136.6

UK & Continent 10.24.63 10.0 10.24.63 10.0 10.24.63 10.0 10.24.63 10.0
9.15.66 7.5 9.15.66 7.5 9.15.66 7.5 9.15.66 7.5
7.15.70 12.5 133.0 7.15.70 12.5 133.0 7.15.70 12.5 133.0 7.15.70 12.5 133.0

East Africa 1.31.66 2.0 4. 1.64 7.5
1.31.68 7.5 - - - - - - 8. 1.67 7.5
1. 1.69 10.0 120.6 4. 1.70 7.5 124.2

Far East 10. 1.61 10.0 10. 1.61 10.0
4. 1.64 7.5 4. 1.64 7.5 3. 1.64 7.5 3. 1.64 7.5
9. 1.66 7.5 9. 1.66 7.5 9.15.66 7.5 9.15.66 7.5

10. 1.69 7.5 136.6 10. 1.69 7.5 136.6 10. 1.69 7.5 124.2 10. 1.69 7.5 124.2

Sources: Operations Research Group, Baroda: "Overseas Transport and Freight Structure in India's Export Trade" (June 1969) and Merchant Marine Directory 1971.



APPENDIX TABLE 6

PORT OF CALCUTTA: RIVER DREDGING, DRAFTS & SHIP DETENTION

S H I P D E T E N T IO N
River Dredging No. of days No. of days General Imports Foodgrain Imports All Import Vessels General Exports Coal Exports Total No. of

No. of Effective Direct Costs Spoil Lifted 26 ft. draft with bore No. of Ave. detent- No. of Ave. detent- Total Days No. of Ave. detent- No. of Ave. detent- Vessels
Dredgers Number (Rs. mlns.) (mln. tons) Available tidesa! Ships ion (days) Ships ion (days) Waiting Ships ion (days) Ships ion (days) Calling

1938/39 273

1943/44 80
70 b/

1948/49 3 1.1 2.1 6.2 106

1949/50 3 1.2 2.3 6.1
50/51 4 1.6 2.5 7.9
51/52 3 1.6 3.1 7.1
52/53 3 1.7 3.6 6.6 108
53/54 3 1.4 3.5 5.0 103

1954/55 3 1.8 3.8 6.9
55/56 3 1.5 4.1 5.7 34 344 1,287
56/57 3 1.6 4.9 6.0 120 325 1,378
57/58 4 1.8 3.8 6.9 165 324 1,590
58/59 4 2.3 6.1 7.9 11 143 218 812 296 1,741

1959/60 4 2.6 6.1 8.9 W0 0.4 224 0.5 417 283 1,820
60/61 5 3.1 6.4 9.8 35 157 0.1 279 0.05 84 231 1,788
61/62 6 3.4 8.3 9.5 0 156 0.03 148 0.2 44 316 1,799
62/63 6 3.2 10.6 9.7 15 161 0.4 156 0.3 427 nil 367 0.4 1,817
63/64 6 3.7 9.6 12.8 53 160 1.1 216 1.1 1,141 0.1 312 3.9 1,806

1964/65 6 3.6 10.5 10.9 36 157 3.0 232 2.8 3,000 0.5 293 3.9 1,782
65/66 6 3.9 11.9 12.4 36 143 666 0.3 202 0.06 260 505 0.3 215 1.1 1,671
66/67 7 4.1 13.1 13.6 57 141 504 2.0 369 9.1 4,920 490 0.05 151 2.0 1,640
67/68 7 3.9 14.9 17.3 76 130 488 2.1 285 5.1 3,150 485 0.08 122 1.3 1,464
68/69 6 4.0 12.1 13.8 122 136 1.5 125 5.4 2,050 nil 120 0.9 1,381

1969/70 6 4.6 14.2 20.0 81 140 580 0.2 80 0.3 161 500 nil 131 0.5 1,220
70/71 6 4.4 15.8 21.0 65 128 427 1.0 121 0.2 205 674 nil 100 nil 1,070
71/72 6 3.6 15.0 19.6 53 133 0.5 1.8 nil 101 nil 1,244
72/73 c/ 0.6 0.2 nil nil

a/ Calendar years: eg. 108 days with bore tides
occurred in 1952 and are therefore shown against
FY1952/53.

b/ For CY1947.
c/ First six months only.



APPENDIX TABLE 7
CALCUTTA PORT: EMPLOYMENT, WAGES & LABOR PRODUCTIVITY

1957/58 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72

CPC Employment (as of 12/31)
Traffic Manager 20,563 18,670 18,400 18,202 17,412 17,224 16,771 16,951 16,154 14,649 15,356 15,315
Marine Department 4,774 5,121 5,100 5,092 5,088 5,393 5,422 5,382 5,302 5,429 5,285 5,379
Ch, Mech. Engineer 7,997 9,339 9,632 9,976 9,853 11,364 11,534 11,534 11,497 11,619 11,533 11,566
Chief Engineer 2,353 2,365 3,074 2,965 3,253 2,976 3,630 3,938 4,208 4,489 3,147 3,131
Ch. Engineer (Haldia) 1,505 1,683
Ch. Med. Officer 1,773 1,785 1,796 1,871 1,910 1,904 1,918 1,940 1,937 2,034 1,998 2,024
Fin. Adviser & CAO 907 914 955 965 977 977 989 1,014 1,116 1,116 1,115 1,146
Secretary 1,014 1,019 1,092 1,127 978 987 1,094 1,151 1,152 1,225 1,226 1,226
Controller of Stores 506 509 509 501 510 534 527 520 516 507 496 544
Land Manager 85 92 96 119 145 173 198 208 223 313 367 227
Ch. Hydraulic Engr. 162 115 170 176 182 186 186 196 200 200 205
Labor Adviser & IRO 101 104 108 119 96 97 101 103 103 104 109 110

Legal Adviser _ ___ 11 13 13 13 15 16 20 19 19 19 21 21

Total 40,469 40,944 40,579 40,084 40,093 40,890 41,120 40,413 41,827 42,390 42,946 42,423 41,704 42,358 42,577

of which:
Administration a/ 4,397 4,436 4,569 4,715 4,631 4,688 4,847 4,955 5,066 5,318 5,332 5,298
Maintenance b/ 10,350 11,704 12,706 12,941 13,106 14,340 15,164 15,472 15,705 16,108 16,185 16,380
Operations c/ 25,337 23,953 23,615 23,464 22,676 22,799 22,379 22,519 21,652 20,278 20,841 20,899

Total 40,469 40,944 40,579 40,084 40,093 40,890 41,120 40,413 41,827 42,390 42,946 42,423 41,704 42,358 42,577

of which:
Class I & ch 669 692 728 739 775 839 876 893 923 922 936 931
Class III & IV 36,371 36,536 37,348 37,490 37,050 38,368 38,947 39,506 39,588 40,018 40,625 40,699
Casual 3,044 2,865 2,814 2,891 2,588 2,620 2,567 2,547 1,912 764 797 947

CPC Wage Bill (Rs. millions)
Class I & II 8.9 9.3 9.5 10.5 11.3 12.1 12.7 13.7 14.1 13.4
Class III & IV 75.6 87.4 94.8 103.3 110.3 110.2 132.7 145.2 163.3 173.0
Total 84.1 96.7 104.3 113.8 121.6 122.3 145.4 158.9 177.4 186.4

Average C1.1 & II (Rs.) d/ 12,283 12,775 12,855 13,548 13,468 13,813 14,222 14,843 15,293 14,316
Average Cl.lII & IV (Rs.) d/ 2,069 2,340 2,529 2,788 2,875 2,829 3,359 3,668 4,081 4,258
Ave. Shore Labor (Rs.) e/ 1,184 1,348 1,537 1,647 2,069 2,035 2,187 2,584 2,677 2,668 3,558 3,523

CPC Productivity
Gross Port Rev./Employee (Rs.) 3,153 3,165 3,196 3,523 3,756 4,150 4,309 4,689 4,566 4,992 5,840 5,704 5,573 5,586 6,992

ditto (1972 prices) f/ 6,968 6,710 6,520 6,764 7,174 7,761 7,627 7,362 6,529 6,290 6,599 6,503 6,130 5,809 6,992
Tons dry cargo/Employee 223 166 205 199 188 201 218 226 199 205 179 157 128 108 128

Ave. Discharge & Loading
(tons per ship per day):

Foodgrains n.a. n.a. n.a. n.a. n.a. 1,145 1,046 1,014 1,495 1,107 1,058 1,049 1,140 879 861
Gen. Cargo Imports (UK) 390 465 476 483 n.a. 422 393 398 398 377 377 344 314 416 409
Ores 1,046 1,495 1,334 1,331 1,242 1,299 1,549 1,327 1,528 1,417 1,489 1,693 1,558 1,186 1,629
Gen. Cargo Exports (UK) 353 395 421 376 n.a. 405 447 466 440 417 414 402 396 384 328

792 756 837 952 996 925 1,040 953 843 709 624 755
Tons dry cargo/Shore labor

Ave. Handling (tons per
hook per shift):

Foodgrains 71 66 65 87 70 69 67 68 59 66
Gen. Cargo Imports (UK) 29 28 27 27 25 26 25 27 29 31
Ores 132 132 124 119 98 98 122 115 108 119
Gen. Cargo Exports (UK) 32 33 31 31 30 29 28 26 28 28

% gangs sent home 16% 13% 19% 27% 32% 37% 307

Mtce.staff/operating assets &/ (8.1) 7.8 8.3 8.6

DLB Productivity
Ave. Handling (tons per gang

per shift):
Foodgrains (bagged) 39 35 37 47 40 41 37 37 51 60
General Imports 24 22 23 25 27 25 27 25 31 34
Jute Exports 26 28 29 31 30 29 28 30 35 37
General Exports 25 24 26 28 27 27 26 27 29 30

OLB Registered Workers
General Stevedores 10,972 11,016 11,480 11,166 11,472 8,590 9,526

Appx. % Employed 58% 68% 53% 49% 37% 45% 50%
Appx. ave. earnings (Rs.) h/ 2,500 2,900 3,200 3,200 3,050 3,300 n.a.

Baggers, Stitchers, Salt 3,921 3,033 4,179 4,162 4,145 3,236 3,164

Chipping/Painting 1,739 1,714 1,715 1,711 1,648 1,380 1,339

Clerical/Supervisory - - - - - - 886

Total 16,632 15,763 17,374 17,039 17,265 13,206 14,915

Footnote Items:
DLB: Tonnage Handled ('000) 5,932 5,686 5,810 5,690 4,833 4,954 6,199 6,544 6,160 6,746 5,737 5,253 3,775 3,173 4,144
OLE: Vessels Handled 1,462 1,397 1,555 1,412 1,285 1,180 775 964
CPC: Ave.Shore Labor Roll i/ 10,080 9,990 9,814 9,401 9,158 8,949 8,338 8,078 7,877 7,527 7,313 7,200

a/ i.e. sam of Chief Medical Officer, Financial Adviser and Chief Accounts Officer, Secretary, Controller of Stores, Land Manager, Labor Adviser and Industrial Relations Officer, and
Legal Adviser.

b/ including Haldia construction, i.e. Chief Mechanical Engineer, Chief Engineer and Chief Engineer (Haldia).

c/ i.e. Traffic Manager, Marine Department and Chief Hydraulic Engineer.

d/ Total wages (including allowances) over the course of the year related to number employed at end of year.
e/ Total wages (including allowances)related to average number of shore laborers (excluding supervisors) on the rolls, on calendar year basis.

f/ i.e. Gross Revenues inflated by Wholesale Price Index of India.

Maintenance staff (excluding persons employed for Haldia work) per Rs. 1 million of gross fixed assets in operation revalued to 1972 prices.

h/ Total wages (including allowances) related to average number of general stevedores registered, on a fiscal year basis.

1/ On calendar year basis, with CY1960 shown against FY1960/61. etc.



APPENDIX TABLE 8

PORT OF CALCUTTA: REVENUES & EXPENDITURES, FORECAST & ACTUAL
(in Rs. million)

1949/50 1954/55 1955/56 1956/57 1957/58 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72

IBRD First. Appraisal Projection (1957)
Revenues 48.1 50.3 58.6 66.3

from goods 11.1 14.2 13.7 16.9
from vessels 8.2 8.8 9.5 9.6
from land/buildings 7.5 12.5 12.6 13.1
from railways 2.0 2.5 5.3 2.8
miscellaneous 76.9 88.3 99.7 108.7 120.0 125.0 130.0 135.0 140.0 145.0 150.0

Total

Operating Expenses
Dredging 3.2 5.3 5.5 6.4
Labor a/ 10.3 11.0 11.3 12.3
Other 45.8 62.7 63.5 64.8

Total 59.3 79.0 80.3 83.5 86.0 88.0 90.0 93.0 96.0 100.0 104.0

Gross Surplus 17.6 9.3 19.4 25.2 34.0 37.0 40.0 42.0 44.0 45.0 46.0
"Depreciation" b/ 3.2 2.6 2.8 2.7 3.0 5.0 7.5 9.5 11.5 13.0 14.0
Interest 10.0 10.6 10.3 9.7 10.0 11.6 13.0 14.7 16.4 18.1 21.1

Net Income 4.4 (3.9) 6.3 12.7 21.0 20.4 19.5 17.8 16.1 13.9 10.9

Debt Service 13.2 13.2 13.2 12.5 13.0 14.5 15.8 17.4 19.0 21.4 31.1
Debt Service Coverage 1.3 0.7 1.5 2.0 2.6 2.5 2.5 2.4 2.3 2.1 1.5

IBRD Second Appraisal Projection (1961)
Revenues

from goods 79.8 79.9 77.8 85.4 96.5 100.0 104.5 114.7 115.5 117.0
from vessels 19.4 18.8 18.7 20.0 22.6 22.8 23.5 25.9 26.1 26.5
from land/buildings 10.2 12.0 11.5 11.8 12.3 16.0 18.0 18.5 18.5 19.5
from railways 15.2 15.6 17.9 15.1 15.5 15.5 16.0 16.8 17.0 17.0
miscellaneous 3.0 3.3 3.8 3.8 3.8 4.0 4.0 4.5 4.5 4.5

Total 127.6 129.6 129.7 136.1 150.7 158.3 166.0 180.4 181.6 184.5

Operating Expenses
Dredging 5.8 8.1 8.5 8.8 10.4 11.8 12.0 12.5 12.5 12.5
Labor 1/ 15.9 17.1 15.9 15.9 19.2 20.1 20.7 21.5 21.5 21.6
Other 76.9 85.1 86.5 87.7 89.1 90.7 92.8 95.8 95.8 96.3

Total 98.6 110.3 110.9 112.4 118.7 122.6 125.5 129.8 129.8 130.4

Gross Surplus 29.0 19.3 18.8 23.7 32.0 35.7 40.5 50.6 51.8 54.1
"Depreciation" b/ 2.5 2.2 2.2 2.1 2.3 2.9 9.6 9.8 10.8 14.3 15.1
Interest 10.9 12.3 14.0 15.6 21.3 25.4 29.5 32.6 32.6 33.3 32.8

Net Income 15.6 4.8 2.6 6.0 8.4 7.4 1.4 8.2 7.8 6.5

Debt Service 13.4 14.5 16.2 17.7 23.6 28.3 39.1 42.4 44.0 47.6
Debt Service Coverage 2.2 1.3 1.2 1.3 1.4 1.3 1.0 1.2 1.2 1.1

ACTUAL
Revenues

from goods 48.1 50.3 58.6 66.3 79.8 79.9 77.8 88.9 92.6 105.6 111.3 113.6 114.8 116.2 139.4 130.7 130.2 134.3 194.1
from vessels 11.1 14.2 13.7 16.9 19.4 18.8 18.7 19.9 19.8 20.9 23.8 26.3 25.2 36.9 48.8 56.4 38.7 33.7 39.1
from land/buildings 8.2 8.8 9.5 9.6 10.2 12.0 11.5. 11.9 12.8 14.2 14.6 15.2 16.0 18.0 20.7 20.9 25.0 26.1 25.9
from railways 7.5 12.5 12.6 13.1 15.2 15.6 17.9 16.4 20.1 25.0 23.5 25.3 24.4 27.4 27.6 25.9 26.6 26.5 28.8
miscellaneous 2.0 2.5 5.3 2.8 3.0 3.3 3.8 4.1 5.3 4.0 4.0 9.1 10.6 13.1 14.3 8.1 11.9 16.0 9.8

Total 76.9 88.3 99.7 108.7 127.6 129.6 129.7 141.2 150.6 169.7 177.2 189.5 191.0 211.6 250.8 242.0 232.4 236.6 297.7

Operating Expenses
Dredging 3.2 5.3 5.5 6.4 5.8 8.1 8.5 8.8 10.9 15.6 14.6 17.0 19.3 18.9 23.2 22.6 22.2 24.5 23.8
Labor a/ 10.3 11.0 11.3 12.3 15.9 17.1 15.9 15.4 16.6 19.7 21.3 21.7 22.7 24.7 25.5 26.4 29.9 31.2 34.2
Other 45.8 62.7 63.5 64.8 76.9 85.1 86.5 93.9 93.0 101.7 101.2 115.6 127.1 144.1 153.8 168.2 210.7 204.7 235.1

Total 59.3 79.0 80.3 83.5 98.6 110.3 110.9 118.1 120.5 137.0 137.1 154.3 169.1 187.7 202.5 217.2 262.8 260.4 293.1

Gross Surplus 17.6 9.3 19.4 25.2 29.0 19.3 18.8 23.1 30.1 32.7 40.1 35.2 21.9 23.9 48.3 24.8 (30.4) (23.8) 4.6
"Depreciation" b/ 3.2 2.6 2.8 2.7 2.5 2.2 2.2 3.0 3.0 6.6 11.0 10.3 13.5 20.4 22.4 24.5 25.8 26.3 26.4
Interest c/ 10.0 10.6 10.3 9.7 10.9 12.3 14.0 15.8 19.5 21.7 23.8 23.5 25.6 34.1 35.2 38.0 39.7 39.7 43.0

Net Income 4.4 (3.9) 6.3 12.7 15.6 4.8 2.6 4.3 7.6 4.4 5.3 1.4 (17.2) (30.6) (9.3) (37.7) (95.9) (89.8) (58.3)

Debt Service 13.2 13.2 13.2 12.5 13.4 14.5 16.2 18.0 21.7 27.5 33.3 32.2 37.5 52.8 55.9 60.8 64.4 64.7 69.8
Debt Service Coverage 1.3 0.7 1.5 2.0 2.2 1.3 1.2 1.3 1.4 1.2 1.2 1.1 0.6 0.4 0.9 0.4 (0.5) (0.4) 0.1

a/ Cargo handling labor only.
b/ Debt amortization requirements (including Sinking Fund appropriations) only through 1959/60; this plus Renewals & Replacement Fund appropriations for 1960/61 through 1968/69; depreciation calculated on the basis of historical costs of net

assets, using established asset lives, for last three years,
c/ Excludes interest chargeable to Haldia Dock Project and capitalized.



APPENDIX TABLE 9

CALCUTTA PORT COMMISSIONERS: INVESTMENT PROGRAMS AND THEIR FINANCING, PROJECTED & ACTUAL

Period
1966/67-1971/72

Period 1957/58-1962/63 (6 years) Period 1961/62-1965/66 (5 years) (6 years)
Forecast Actual Forecast Actual Actual

Total % of Total % of Total % of Total % of Total % of
(Rs. mmn) Total (Rs. mn) Total (Rs. mmn) Total (Rs. mmn) Total (Rs. mn) Total

Fixed Investment
Project 198-IN 280.0 100.0 194.1 79.0 157.5 47.9 153.0 54.0 74.5 9.6

Project 294-IN - - 6.4 - 147.4 44.9 67.3 23.8 155.1 20.1
Haldia (incl. Est. Dredger) - - 1.8 - ) 29.0 10.3 383.0 49.6
Capitalized Debt Chges. Haldia - - -) 9.0 3.2 79.0 10.2

Bhagirathi/Hooghly Works - - - - ) 23.7 7.2 - - 26.4 3.4

Purchase of 13 diesel locos - - - -) - - 23.4 3.0

Other non-project - - 43.3 17.6 ) 24.5 8.7 31.6 4.1

TOTAL 280.0 100.0 245.6 100.0 328.6 100.0 282.8 100.0 773.0 100.0

Financing
Net Income + S.F. accretions 108.7 - 56.8 - 33.2 - 17.8 - -291.8 -
"Depreciation" 49.5 - 19.5 - 35.4 - 44.4 - 145.8 -

less Amortization -14.3 - -17.1 - -35.4 - -38.1 - -138.7 -
Net Internal 143.9 51.4 59.2 24.1 33.2 10.1 24.1 8.5 -284.7 -36.8

Govt. Operating Subsidy - - - - - - - 176.1 22.8

IBRD Loan 198-IN 138.0 49.3 93.2 37.9 90.0 27.4 90.4 32.0 66.9 8.7
IBRD Loan 294-IN - - - - 100.0 30.4 47.3 16.7 94.1 12.2

Government Loans 13.0 4.6 97.0 39.5 105.5 32.1 66.0 23.3 532.5 68.8
Debentures M - - - - - 25.0 8.8 85.0 11.0

Total Borrowing 151.0 53.9 190.2 77.4 295.5 89.9 228.7 80.8 778.5 100.7

Government Grants - - - - - - - 27.8 3.6

TOTAL 294.9 105.3 249.4 101.5 328.7 100.0 252.8 89.3 697.7 90.3

Change in Working Capital +14.9 - +3.8 - +0.1 - -30.0 - -75.3 -
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(in Rs. millions) Total for
Periods

1957/58 1958/59 1959/60 1960/61 1961/62 1962/63 1963/1964 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 Covered

IBRD First Appraisal Projection (1957)
Investment

Project 198-IN 22.2 34.8 82.3 66.7 55.8 18.2 . 280.0

Financing
Net Income 21.0 20.4 19.5 17.8 16.1 13.9 108.7
"Depreciation" 3.0 5.0 7.5 9.5 11.5 13.0 49.5

less Amortization -3.0 -2.9 -2.8 -2.7 -2.6 -3.3 -17.3
Net Internal 21.0 22.5 24.2 24.6 25.0 23.6 140.9

IBRD Loan 198-IN 6.1 9.1 42.3 39.2 33.3 8.0 138.0
Government Loan 13.0 - - - - 13.0

Total 40.1 31.6 66.5 63.8 58.3 31.6 291.9
Change in Working Capital +17.9 -3.2 -15.8 -2.9 +2.5 +13.4 +11.9

IBRD Second Appraisal Projection (1961)
Investment

Project 198-IN 117.5 40.0 - - - 157.5Project 294-IN 4.1 41.3 70.4 31.6 - 147.4Non-project investment 8.2 - - - 15.5 23.7
Total 129.8 81.3 70.4 31.6 15.5 328.6

Financing
Net Income 8.4 7.4 1.4 8.2 7.8 33.2"Depreciation" 2.3 2.9 9.6 9.8 10.8 35.4less Amortization -2.3 -2.9 -9.6 -9.8 -10.8 -35.4Net Internal 8.4 7.4 1.4 8.2 7.8 33.2

IBRD Loan 198-IN 70.0 20.0 - - - 90.0IBRD Loan 294-IN 1.6 27.3 54.4 16.7 - 100.0Government Loans 30.0 20.0 20.0 20.0 15.5 105.5

Total 110.0 74.7 75.8 44.9 23.3 328.7Change in Working Capital -19.8 -6.6 -5.4 +13.3 +7.8 +0.1

ACTUAL
Investment

Project 198-IN 15.4 20.6 21.6 56.0 45.6 34.9 29.1 30.8 12.6 69.7 2.8 2.0 - - - 341.1Project 294-IN - - - - 0.2 6.2 18.4 14.6 27.9 93.9 33.6 14.7 2.0 10.9 - 222.4Haldia (incl. Est. Dredger) - - - - - 1.8 6.4 10.4 10.4 19.6 37.6 74.2 86.1 81.2 84.3 412.0Capitalized Debt Charges, Haldia - - - - - - - 5.3 3.7 6.4 8.6 7.9 13.0 19.4 23.7 88.0Bhagirathi/Hooghly Works - - - - - - - - - 0.4 0.2 2.4 6.3 8.5 8.6 26.4Purchase of 13 diesel locos - - - - - - - - - - 16.7 5.2 1.0 0.2 0.3 23.4Other non-project 8.0 4.2 5.7 11.6 7.2 6.6 3.6 3.1 4.0 4.0 5.9 6.5 5.8 4.4 5.0 85.6Total 23.4 24.8 27.3 67.6 53.0 49.5 57.5 64.2 58.6 194.0 105.4 112.9 114.2 124.6 121.9 1198.9

Financing
Net Income 15.6 4.8 2.6 4.3 7.6 4.4 5.3 1.4 -17.2 -30.6 -9.3 -37.7 -95.9 -89.8 -58.3 -292.8R & R Fund appropriations - - - 0.8 0.8 0.8 1.5 1.6 1.6 1.7 1.7 1.7 - - - 12.2Depreciation appropriations 2.5 2.2 2.2 2.2 2.2 5.8 9.5 8.7 11.9 18.7 20.7 22.8 25.8 26.3 26.4 187.9less Amortization -2.5 -2.2 -2.2 -2.2 -2.2 -5.8 -9.5 -8.7 -11.9 -18.7 -20.7 -22.8 -24.7 -25.0 -26.8 -185.9Sinking Fund Accretions (net) 2.4 3.0 2.5 3.0 3.7 2.9 3.2 3.0 3.5 4.7 4.1 3.6 5.2 5.6 6.6 57.0Net Internal 18.0 7.8 5.1 8.1 12.1 , 8.1 10.0 6.0 -12.1 -24.2 -3.5 -32.4 -89.6 -82.9 -52.1 .221.6

Government Operating Subsidy - - - - - - - - - - - - 50.0 29.0 97.1 176.1
IBRD Loan 198-IN - 9.4 9.7 29.1 20.5 24.5 16.3 22.0 7.1 66.9 - - - - - 205.5
IBRD Loan 294-IN - - - - 0.2 4.3 14.7 9.7 18.4 69.4 19.1 5.6 - - - 141.4
Government Loans 15.0 20.0 10.0 30.0 15.0 7.0 10.0 11.5 22.5 34.5 88.0 90.0 100.0 100.0 120.0 673.5Debentures, net changes - - - - - - 15.0 10.0 - 10.0 20.0 15.0 10.0 15.0 15.0 110.0
Total Borrowing 15.0 29.4 19.7 59.1 35.7 35.8 56.0 53.2 48.0 180.8 127.1 110.6 110.0 115.0 135.0 1130.4

Government Capital Grants - - - - - - - - - - - - 10.0 10.0 7.8 27.8

Total 33.0 37.2 24.8 67.2 47.8 43.9 66.0 59.2 35.9 156.6 123.6 78.2 80.4 71.1 187.8 1112.7
Change in Working Capital +9.6 +12.4 -2.5 -0.4 -5.2 -5.6 +8.5 -5.0 -22.7 -37.4 +18.2 -34.7 -33.8 -53.5 +65.9 -86.2
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COMMISSIONERS FOR THE PORT OF CALCUTTA: BALANCE SHEETS 1970-72 (AS AT MARCH 31)
(Rs. millions)

A S S E T S L I A B I L I T I E S

1968 1970 1971 1972 1968 1970 1971 1972
(Proforma) (Proforma)

Current Assets Current LiAbilities

Cash in hand and in banks 34.4 57.2 21.8 32.5 Accounts payable n.a. 46.2 23.0 24.7

Accounts receivable 65.7 69.6 90.2 81.1 Advances and deposits n.a. 21.8 22.7 27.0

Government Subsidy due - 12.5 21.5 98.6 Accrued wages and
bills payable n.a. 34.5 40.1 45.1

Payments in advance and - 4.1 4.9 7.8
other balances Unclaimed debt service 0.9 0.9 0.9 1.0

Stores and materials 25.5 22.2 21.0 21.6 Short-term Govt. loan - - 35.0 31.1

125.6 165.6 159.4 241.6 Other miscellaneous items n.a. 73.5 87.7 101.4

Investments 113.2 176.9 209.4 230.3

Revenue Reserve Fund (Cost) n.a. 1.0 0.7 0.7 Long-term Debt

Fire Insurance Fund (Cost) 9.9 0.7 5.9 1.3 Debentures 287.2 312.2 327.2 342.2

Vessels Replacement Fund (Cost) 16.5 8.8 2.1 9.3 Government loans 318.2 499.1 593.5 707.0

Interest Equalization Fund (Cost) 1.3 0.7 0.6 0.6 IBRD loans 296.2 268.2 251.0 232.8

Indian Seamen's Home Building 901.6 1079.5 1171.7 1282.0
Fund (Cost) 1.6 1.6 1.6 1.6

Other Liabilities
General Sinking Fund (market) 95.3 108.9 117.4 127.2

Pension Fund Provision - 9.0 17.3 26.8
General Sinking Fund

- interest accrued n.a. 1.1 1.2 1.5 Indian Seamen's Home Building Fund 1.6 1.6 1.6 1.6

129.7 122.8 129.5 142.2 Interest Equalization Fund 1.0 0.7 0.6 0.5

Fixed Assets Total Liabilities 1045.6 1298.3 1432.0 1573.5

Gross Fixed assets to Surplus and Reserves
operation 1025.4 1081.5 1116.6 1126.6

Capital Reserve 57.0 93.9 118.7 125.9
Less accumulated depre-

ciation 320.5 348.7 371.5 394.4 Capital Assets Replacement Reserve - - - 1.4

Net Fixed Assets in Operation 704.9 732.8 745.1 732.2 Revenue Reserve Fund 3.2 5.0 5.8 6.6

Work in Progress 134.3 280.8 366.4 473.9 Accumulated Deficits - -83.5 -141.4 -105.6

839.2 1013.6 1111.5 1206.1 60.2 15.4 - 19.9 28.3

Deferred Charges (financial) 11.3 11.7 11.7 11.9

ThTAL ASSETS 1105.8 1313.7 1412.1 1601.8 TOTAL LIABILITIES 1105.8 1313.7 1412.1 1601.8

MEMO ITEM: Fixed Assets with all items Current ratio 1.11 0.94 0.76 1.05
other than land at replace-
ment values:- Long-term debt to equity ratio 93/7 99/1 - 98/2

Gross fixed assets in operation 1784.6 1775.3 1773.9 (without asset revaluation) a/
Less accumulated depreciation needed 680.3 674.3 701.3 Long-term debt to equity ratio 70/30 74/26 74/26
Net fixed assets in operation 1104.3 1101.0 1072.6 (with asset revaluation) a/

a/ Taking long-term debt net of Sinking Fund balance.
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CALCUTTA PORT COMMISSIONERS: TARIFF INCREASES 1957/58 - 71/72

Additional Revenue Expected Approx. Breakdown of Increased Revenues
Fiscal Date of as % of prev. Vessels Port
Year Increase year's op. rev. in Rs million Imports Exports & other Railways

1957/58 -

1958/59 n.a. 1.3% 1.50 - - - 1.50

1959/60 1/15/6o 11.9% 13.55 10.31 2.2h 1.10 -

1960/61 -

1961/62 -

1962/63 -

1963/64 4/1/63 5.2% 7.89 1.13 1.28 1.80 3.68
1964/65 -

1965/66 8/1/65 7.8% 12.90 2.55 3.48 3.90 2.97

1966/67 6/1/66 9.2% 15.00 7.90 1.88 5.02 0.20
6/28/66 4.9% 8.oo 3.50 2.50 2.00 -
2/23/67 0.4% 0.70 - - - 0.70

1967/68 h/1/67 19.3% 34.80 29.50 0.30 3.80 1.20

1968/69 h/4/68 4.6% 10.00 8.50 - 1.50 -

1969/70 -

1970/71 6/25/70 4.1% 8.oo - 8.oo - -

1971/72 -

Cumulative Total 112.34 63.39 19.68 19.02 10.25
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PROJECT PERFORMANCE AUDIT

ZAMBIAN HIGHWAY PROJECTS

PREFACE

Loans 469-ZA of October 4, 1966 and 563-ZA of October 5, 1968
were closed in July 1972 and the following report represents an audit

of achievements under the loans against the objectives on the basis of

which they were approved.

The valuable assistance provided by the Government of Zambia

in the preparation of the report is gratefully acknowledged.

Note: Currency Equivalent (Kwacha):

1965 - February 1973: K 1.00 = US$ 1.40

Since February 1973 : K 1.00 = approx. US$ 1.60
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SUMMARY

The Bank lent $17.5 million in October 1966 (Loan 469-ZA) and
$10.7 million in October 1968 (Loan 563-ZA) to the Government of Zambia
for reconstruction of long stretches of the country's two main trunk
roads - the Great North Road (GNR) from the center of the country to the
Tanzania border and the Great East Road (GER) to the Malawi border.
Final disbursements under both loans occurred only in mid-1972 due to
delays in the settlement of contractor claims.

Both loans were made in an era of considerable uncertainty brought
about mainly by political developments and prospects in neighboring Rhodesia
which lies astride the main traditional link between Zambia, landlocked but
dependent for 40% of its GDP and nearly all foreign exchange earnings on
copper exports, and the sea. Anxious to reduce dependence on Rhodesia
Railways and to improve links with neighbors to the north and east, the
Government of Zambia in April 1965 requested Bank assistance with a large
project, which would have included upgrading of the GNR and GER in their
entirety as well as several other roads, and it proceeded with the letting
of construction contracts for sections already engineered, adhering to the
Bank's international competitive bidding procedures. In the face of uncer-
tainties about how much international traffic for how long might be diverted
to the GNR by Zambia"s difficulties with Rhodesia and how much might be
diverted from the GNR were Zambia and Tanzania to proceed with the projected
Tan-Zam Railroad along the same route, the Bank agreed to finance sections
of both roads that were largely justified by anticipated domestic traffic -
all the GER except for the central section which was already being upgraded
by the Roads Department and the southernmost 120 miles of the GNR. Nonethe-
less, as compared with the roads recommended in the Bank-sponsored NEDECO
survey of 1964, these links did have the important additional characteristic
of providing some insurance against transport interruptions on the southern
routes to the sea. In the face of further deterioration of relations with
Rhodesia over the following years the Government let contracts for the
remaining sections of the Great North Road, and the Bank proceeded with great
expedition in 1968 to approve a second loan covering reconstruction of the
remainder of the 500-mile GNR except for the 150-mile central section for
which the contract had been negotiated, without international competitive
bidding.

Despite difficulties resulting from the changing political situation
in the region, both projects were completed by the appraisal reports' target
date of December 31, 1969 after correction of construction defects pointed
out by the supervising engineers or by the Bank's frequent supervision
missions. The first project cost only $23.4 million compared with $29.0
million allowed in the Bank's appraisal, while the second cost $17.8 million
compared with $17.5 million projected.

Even before Rhodesia's closure of the border in January 1973 and Zam-
bia's subsequent refusal to permit its reopening diverted substantial addi-
tional amounts of traffic to the GNR and GER, traffic has generally been at
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or above the appraisal reports' forecasts. Currently more than 50% of
Zambia's international trade passes via Tanzania (half this amount by the
oil pipeline completed in 1968) compared with only 13% in 1967, and the
share of the Malawi route has nearly doubled over the same period, to
reach 7% in 1973.

Adequate information is not available about actual trends in road
user costs on the roads improved, but whatever indications there are suggest
they have fallen roughly in line with expectations. Hence the main factors
causing the returns to the investments assisted by the Bank to differ from
estimates made at the time of appraisal are the abovementioned savings in
construction costs and higher volumes of traffic. Adjustment for these
factors suggests that actual economic returns to the sections included in
the first p:roject will be a few points above the 11-14% originally estimated
and that they will be in the range of 12-15% for the northernmost 230 miles
of the GNR covered by the second project.

Despite frequent reminders by Bank supervision missions and in
follow-up letters the Government of Zambia has not adhered to most of the
agreements specifically negotiated in connection with the two loans. The
difficulties posed to the authorities by the recurring emergency situations
which they faced do not seem fully to explain the failure to live up to the
agreements made.

Failure to control vehicle overloading and to carry out adequate
maintenance, both topics covered in the loan agreements, have resulted in
some deterioration of the surface of the Great North Road. Weigh bridges
financed under the second loan became operational only in 1971-72, owing
to delay in import of peripheral equipment and lack of trained operators,
but control remains ineffective due to operation during day-time only and
limited application of penalties. Maintenance and betterment work have
not grown in line with the road network and traffic, apparently mainly due
to shortages of budgetary funds and of Roads Department staff, and no
maintenance work was undertaken on the Bank-assisted sections prior to 1973.
The Great East Road remains in good condition, but the pavement surface
dressing is beginning to deteriorate on some sections of the Great North
Road; postponement of action increases the cost that will eventually be
incurred for resurfacing. In retrospect, given the shortfalls in respect
of maintenance and control of overloading, it probably would have been
preferable to lay an extra bitumen coat of 4-1 inch on some sections at
the time of construction, especially the steeper gradients (which would
not have increased the overall cost of the project by more than 2 or 3
percent). The possibility of overloading should probably have been ex-
plicitly considered in the extensive probability analysis carried out by
the Bank to help deal with the exceptionally difficult question of design
standards selection in this case.

Contrary to the agreements reached in connection with the first
loan, Roads Department staff does not seem to have been maintained at the
strength then obtaining, and little progress has been made with Zambianiza-
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tion at the higher levels despite the intentions expressed in connection
with the second loan. Departmental strength (excluding clerical) dipped
to 86 in 1968 and reached only 97 in 1972 or 60% of approved establishment.
Expatriates, discouraged for lack of career prospects and from various
external pressures, continue to hold all the senior professional positions.
Budgetary restrictions, low salaries and an absolute shortage of Zambian
engineers seem to be the main causes. The Bank might have helped more by
encouraging the Government authorities to try to identify individuals who
could have been specially prepared for senior positions or by accepting
even some temporary lowering of standards, compensated by foreign technical
counterparts, but the very dominance of the Roads Department by expatriates
made it reluctant to accept even what measures the Bank did suggest and
implementation of these steps would not have been easy.

The Government never carried out the study of road carrier competi-
tion which it undertook to do, as a condition of the first loan, to meet
the Bank's concern that dominance of the trucking industry in Zambia by a
few large firms might limit the reduction in freight charges and the
stimulation of local traffic that should result from the road improvements.
However, in 1967, it did loosen licensing criteria and a large number of
smaller vehicle operators have come into being. Moreover the large
companies seem to be efficiently run and whatever evidence is available
does suggest that road tariffs have declined, at least in real terms. The
road improvements assisted by the Bank do seem to have contributed to the
remarkable expansion in maize production in the southern portions of the
area traversed by the Great North Road, but they have not led to the expected
increases in production of tobacco and groundnuts in the Eastern Province -
partly due to more fundamental problems, of Government farm price policy,
as well as to bad harvests in recent years. Progress in the rural areas
has been slow, and not much assisted by the roads.

It is now foreseen that after the stabilization of the transport
situation following completion of the Tan-Zam Railway late in 1974, the
emphases on feeder roads and roads with regional developmental impact
recommended in the 1964 NEDECO report will once again be pursued. Bank
assistance for maintenance, including technical assistance to help attain
a more economic allocation of available resources among different tasks,
would also appear very worthwhile.
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PROJECT PERFORMANCE AUDIT: ZAMBIAN HIGIAY PROJECTS

Background

On October 4, 1966, the Bank made its first highway loan to Zambia
in the amount of US$17.5 million (Loan 469-ZA). This was followed by
another loan of US$10.7 million on October 5, 1968 (Loan 563-ZA). Both
projects were for reconstruction of long stretches of the two main trunk
roads in the country -- the Great North Road from the center of the
country to the Tanzania border and the Great East Road to the Malawi
border. Although further possible loans for highway development in
Zambia have been discussed, none has yet reached fruition.

Zambia is a land-locked country with an area of about 291,000
square miles and a population which was estimated in mid-1971 at 4.25
million inhabitants. Nearly half the population lives in the Copperbelt
and the Line-of-Rail (see Map 2), where almost the entire "modern" sector
is concentrated. The rest is scattered over the country and is mainly
engaged in small-scale agriculture. Zambia continues to be dominated
by the copper industry, which in 1970 contributed 40 percent of GDP,
95 percent of exports, and about 60 percent of total Government revenue.
Because of low population density and the importance of copper exploit-
ation, the transportation system is chiefly geared to the two objectives
of integrating the main regions of the country with one another and
ensuring reliable import-export trade routes to the sea.

Historically, most of the import-export trade was conducted
through the 665-mile Zambian Railways which connect with the Rhodesian
Railways network to the Mozambique sea-ports of Beira and Lourengo
Marques. The Zambian section of the railway contributes little to the
internal exchange among regions. Road transportation emerged as the
single most effective means for controlling outlying provinces and main.-
taining a minimum trade flow between regions. In 1965, there were about
20,800 miles of public roads, all of which were gravel and earth roads
except for the highway parallel to the line of rail. The road improve-
ment program undertaken between 1965 and 1972 raised the mileage of
fully bituminized roads to 2,420 miles of which 1,600 miles constituted
territorial main roads. As there was very little new construction
during this period, the total mileage of designated roads in 1972
(21,850 miles) was, however, only slightly more than what it was a
decade ago.

The financing of the Great North Road (GNR) and the Great East
Road (GER) was preceded by a Bank mission to Zambia in 1963 to advise on
the economics of a proposed railway link with Dar es Salaam, and a
subsequent survey of the transportation sector commissioned by the Bank
in 1964. This survey was undertaken by the Netherlands Engineering
Consultants (NEDECO). It recommended a comprehensive development plan
for each sub-sector for the period 1966-1970. For highways, which were
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the main element in the plan, emphasis was laid on the promotion of a
regional infrastructure consisting of development roads and feeder roads.
Except for three small sections on the trunk routes (Chipata-Katete and
Chongwe-Rufunsa at each end of the GER and Kapiri Mposhi-Mkushi on the
GNR), almost all the roads recommended for improvement were internal
roads in the Western, Northern and Luapula Provinces. No work was
envisaged for the GNR and GER in their entirety until after 1970.

Political and strategic considerations caused the Government of
Zambia, which became independent of British rule on October 24, 1964,
to attach greater importance to improvement of transport links with its
neighbors to the north and east. The need to reduce the country's
dependence on the Rhodesia Railways for its vital international trade
became even greater with Rhodesia's Unilateral Declaration of Independence
(UDI) in November 1965. Rhodesia demanded that Zambia prepay in foreign
currency copper freight charges on its railways. The international
embargo on oil for Rhodesia following UDI affected Zambia's petroleum
imports. Periodic fuel shortages occurred, causing a 15% drop in
refined copper production in 1966. To alleviate the situation, emer-
gency fuel supplies were brought from Dar es Salaam over the GNR and
to a lesser extent via the Malawi Railways and the GER. In addition,
a large-scale airlift of oil products and copper was started early in
1966 by the U.S., U.K. and Canadian Air Forces via Zaire and East Africa.

It was against this background that negotiations for the first
highway loan took place. The $70 million project proposed to the Bank
in April 1965 consisted of improvement of the GNR and GER in their
entirety plus three additional road sections to the west of Lusaka.
Upon the Bank's urging to reduce the size of the first loan and to
provide firm cost estimates for each section being considered, the
project finally agreed upon was of US$29 million. Whereas the Zambians
were anxious to improve as much of the two trunk routes (i.e. the GNR
and GER) as possible,.the Bank was somewhat skeptical about the long-term
economic merit of these roads. In particular, the determination of ithe
Zambian and Tanzanian Governments in going ahead with their plans for a
rail connection between Dar es Salaam and Lusakal' raised the possibility
of overinvestment if the Great North Road were reconstructed as well.
Also, it was uncertain how long the emergency situation with regard to
the use of the Southern route would last and how much traffic would be
diverted to the Great North and Great East Roads. Because of the diffi-
culty in assessing these aspects, the Bank agreed for the time being to

1/ The 980-mile railway from Kapiri Mposhi to Dar es Salaam has been a
topic of discussion for decades. Despite recommendations by the Bank,
the NEDECO team, USAID and other Governments and study groups to
postpone such a link on financial and economic grounds, the Govern-
ments of Zambia and Tanzania went ahead with the project in 1969 with
the financial and technical assistance of the People's Republic of
China. At a cost of some $400 million, this railway line is now
expected to be operational in late 1974.
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finance only the Kapiri Mposhi-Serenje section of the Great North Road
as it served an important agricultural center (Mkushi District in the
Central Province), and improvement of the southern part (i.e. up to
Mkushi) had been recommended by the NEDECO Group as well. For the
Great East Road, it was decided to finance the reconstruction of the
entire road except for the central section (Rufunsa-Nyimba), which was
already being upgraded to Class II Gravel by the Roads Department.
In the view of the Bank, this road would serve the dual function of
an exit route to the Mozambique ports as well as bringing the agricul-
turally rich Eastern Province closer to the line-of-rail consumption
centers.

The project finally agreed upon for the first loan, therefore,
was (i) the engineering, reconstruction and bituminous paving of the
Great East Road, from Chelston to Rufunsa (92 miles) and from Nyimba
to three miles east of Chipata (159 miles); (ii) the engineering, re-
construction and bituminous paving of the Great North Road from Kapiri
Mposhi to Serenje (122 miles); and (iii) the final design of the Great
North Road from Serenje to Mpika (147 miles).

Between conclusion of the first and second loans, the border
problem with Rhodesia worsened. Oil lift operations continued over the
Great North Road from Dar es Salaam until construction of a pipeline
in 1968.17 The newly formed Zambia-Tanzania Road ServicesLtd. (ZTRS)
began plying over this route from 1966, carrying copper to Dar es Salaam
for export and bringing back miscellaneous import cargo. In October
1967 the Rhodesia Railways increased the charges on Zambian copper by
50 percent and at the same time on other Zambian traffic by an average
of over 25 percent. Owing to this surcharge and the greater expense in
the use of alternate routes (Lobito and Dar es Salaam mainly), the cost
of transporting copper to the sea rose from US$44.80/ton in 1965 to
over US$72.80/ton in 1967/68. In May 1968 the United Nations placed a
total embargo on trade with Rhodesia. In view of the urgency the
Government attached to improving the Great North Road, the Bank tried
to expedite greatly its consideration of the Mpika-Tunduma section in
the second project.l The Serenje-Mpika section was, however, con idered
ineligible for Bank financing as the contract had been negotiated2T
without international competitive bidding. As regards the Great East

1/ The pipeline between Dar es Salaam and the Copperbelt was constructed
at a cost of US$48 million and came into operation in October/November
1968. Oil traffic on the GNR, constituting almost half of the total
traffic, was subsequently diverted to the pipeline except for some
special oil grades not amenable to pipeline transfer.

2/ The speed of negotiation for the second project may best be seen by
the fact that after an application was submitted in January 1968, the
project was appraised in March/April 1968 and the loan approved on
September 24, 1968.

3/ With ZECCO, a Yugoslav company, which subsequently formed a joint venture
with the Government (which took 51% ownership in January 1971). This is
the only important contracting company in Zambia today.
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Road the Bank turned down the Zambian request that it finance upgrading
of the central section to bituminous paved standard but agreed to cover
the cost of the requisite engineering studies.

The second project therefore finally consisted of: (i) the
detailed engineering and reconstruction to two-lane bituminous paved
standard of the Mpika-Tunduma section (235 miles) of the Great North
Road and the access roads from Isoka and Nakonde; (ii) the procurement
and installation of three weigh bridges on the Great North Road; and
(iii) the detailed engineering of the Luangwa River-Nyimba section
(63 miles) of the Great East Road.

On January 9, 1973 Rhodesia closed its border with Zambia com-
pletely, and the latter then refused to agree to the proffered reopening.
As a result, Rhodesia Railways' share of Zambian traffic, which had
been gradually falling in previous years, has dropped to almost nil in
1973. This is reflected in the following table, based on international
trade statistics by frontier (see Annex Table I), which .approximately
shows the changing use of Zambia's main links with the outside world.

Table 1

Zambia: Total Import/Export Traffic by Route

1967 1968 1969 1970 1971 19722J 1973b_/

Total ('000 tons)- 3320 3040 2990 2870 2870 2550 1840

Disposition by Route (%)

Rhodesia Railwaysd/ 74 64 62 59 50 50 1

Benguela RailwayA 9 12 8 11 15 12 37

GNR 13 22 17- 17 20 18 28

Pipeline - - 11 12 14 18 27

GER 4 2 2 1 1 2 7

100 100 100 100 100 100 100

a/ Estimate.
b/ Extrapolation based on first six months and reflecting actual

disposition of traffic in that period.
c/ Including oil via pipeline from Dar es Salaam since 1969.
d/ Including certain amounts by road from Rhodesia.
e/ Linked via the BCK Railway through Zaire.
f/ Reduction due to completion of parallel pipeline.
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The reduction over the years in the total tonnage of Zambia's interna-
tional traffic reflects relatively constant production of copper (due
to various factors, including temporary fuel shortages and the Mufulira
mine disaster of September 1970) and periodic curbs on imports, partly
due to shortages of foreign exchange, particularly since February of
this year. While the Benguela route has been the principal substitute
for Rhodesia Railways, particularly in 1973, the GNR and GER have been
increasingly important and played a key role in the latest crisis. It
is expected that the GNR's share of copper exports, already 45% at
present, may reach 65% next year due to congestion at Lobito, the ter-
minal port to the Benguela line.

As a result of studies that it carried out in connection with the
granting of the first loan the.Bank required assurance from the Govern-
ment on the following: (a) maintenance of the Roads Department's
strength, (b) adequate budgetary allocations for maintenance of the
two roads financed, (c) encouragement of road carrier competition on
these roads, (d) effective restriction of vehicle loading and (e) improve-
ment of data collection for planning purposes. In connection with the
second project the Government undertook to give adequate attention to
maintenance of sections financed by the Bank and to promote development
of Zambian professional skills to meet the Department's senior staffing
needs.

Project Execution and Maintenance

Despite difficulties resulting from the changing political situa-
tion in the region, both projects were completed by the target date of
December 31, 1969 adopted in the Bank's appraisal reports. The first
project was completed at a total cost of only $23.4 million compared
with the $29.0 million allowed in the Bank's appraisal, including
substantial contingencies to provide for the uncertainties of the
situation. The second project was completed for $17.8 million compared
with $17.5 million allowed in the appraisal. The quality of work
performed under both projects was also ultimately judged to be satis-
factory; whatever local defects were pointed out by the supervising
consultants or by the Bank's frequent supervision missions were satis-
factorily corrected without delaying the opening of the roads to traffic.

Close conformity to cost estimates results partly from the
rather low payments eventually made by the Government (in December 1971)
against the substantial claims pressed by the contractors on the basis
of increases in wages and in prices of materials and equipment which
occurred during the construction period, partly as a result of Govern-
ment actions including import controls. In addition some increases in
physical work arose during construction as a result of unexpectedly
poor quality of locally available material and the need to repair and
rebuild certain sections after damage from oil spills and vehicle over-
loading due to the emergency situations. The Government actually paid
only $0.71 million against $3.44 million claims under the first project
and $0.54 million against $3.07 million under the second one. The
claims were probably inflated, but the contractors who presented them
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have apparently withdrawn from further operations in Zambia.

As foreseen in the cost estimates and tenders, the further each
road-section was from the line of rail the higher the cost per mile of
construction and engineering, as shown in the following table.

Table 2

Variation of Unit Cost with Distance from Line of Rail

Distance to Cost per mile Cost per mile
the line of of construc- of Engineering

Section rail (miles) tion ($/mile) ($/mile)

Chelston-Chongwe (GER) 10-37 35,710 4,510
Kapiri Mposhi-Serenje (GNR) 0-123 48,900 4,480
Chongwe-Rufunsa (GER) 37-77 58,460 4,830
Nyimba-Chipata (GER) 190-343 64,900 5,380
Mpika-Tunduma (GNR) 270-420 68,000 6,550

In order to obtain some impression regarding the present quality
of the roads and the appropriateness of design standards used, the
mission visited the Kapiri Mposhi-Serenje section of the Great North
Road and the Chipata-Petauke section of the Great East Road. For the
remaining sections interviews were held in Nairobi, with USAID and
with officials of the UK Road Research Laboratory which had recently
inspected some sections of the GNR in connection with highway design
studies sponsored by the Bank, and in Lusaka, with various transport
companies, consultants (Edwards & Burrow), the Roads Department"' and
ZECCO, the major contractor in Zambia which was responsible for construc-
tion of one of the sections financed under the first loan.

While the Great North Road has stood up remarkably well to the
difficult conditions -- of heavy traffic, deficient maintenance and
continuous overloading of trucks -- the pavement surface dressing is
beginning to deteriorate on some sections. The Kapiri Mposhi-Serenje
section, which handled the heaviest traffic since completion, already
shows some signs of surface deterioration (cracking in the wheel tracks,
loss of chippings, appearance of sporadic wave formations probably due
to wear of the sealing course, and a general roughness). Similar
characteristics were reported by the UK Road Research Laboratory personnel
for some parts of the Mpika-Tunduma section; due to inadequate maintenance
and clearing of the side drains, moisture has seeped under the tarmac,
and accentuated overloading has resulted in some wave formations, mainly

1/ The Department was unfortunately not able to supply data such as
Benkelmann beam test results, so that technical judgments had to
be made on a qualitative basis.
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on the steepest gradients.

The Great East Road is in much better condition, probably because
of less traffic and relatively infrequent vehicle-overloading problems,
at least prior to this year. The Chipata to Petauke section (crushed
stone base dressed with a 3/4 inch bituminous overlay) is still in
perfect condition after three years of operation, although some patching
had to be done on a stretch 15 miles from Petauke.

Because of the uncertainties about traffic volume the Bank gave
considerable attention to the matter of pavement design standards on
these roads. The decision to build the GNR to 'normal' rather than
'heavy duty' standards does seem to have been quite correct; the road
base appears entirely adequate and should be able to cope quite adequately
with the expected maximum annual traffic of 800,000 tons on the GNR
immediately prior to the opening of the new rail link in late 1974, as
now planned. At the time of project appraisal it was also expected that,
with heavy additional traffic, pavement strengthening would be undertaken
after about three years; and the Second Loan Agreement included a specific
covenant to the effect that the Borrower would keep the road sections
financed, and the traffic on them, under observation "and shall strengthen
the pavement by overlays when and if necessary." Despite the high traffic
and heavy overloading this has not in fact been done. In retrospect,
given the Government's failure to carry out adequate maintenance and
to control overloading, it probably would have been preferable to lay
an extra bitumen coat of 1/2 - 1 inch on some sections, especially the
steeper gradients (which would not have increased the overall cost of
the project by more than 2 or 3 percent). The possibility of overloading
should probably have been explicitly considered in the extensive probab-
ility analyses carried out.

Traffic

In general, recorded traffic over the roads financed with the
Bank's assistance has shown a greater increase, even before 1973, than
expected in the appraisal reports. Annex Table IV shows the actual
traffic recorded in selected years 1964-73. Average Daily Traffic (ADT)
recorded between Kapiri Mposhi and Serenje on the Great North Road
increased from 223 (51% trucks) in 1964 to 308 (60% trucks) in 1970
and 580 (65% trucks) in 1973, compared with a figure of about 300 (55%
trucks) that appears to have been envisaged for 1973 in the appraisals,
under the "middle" assumption regarding international traffic (which
is closest to actual development). Traffic on the other sections of
the Great North Road has grown more rapidly, although it remains much
less in absolute terms, and seems to have been fairly close to forecasts
until it rose somewhat above them in 1973. Traffic on the Great East
Road has also grown fast, for instance from about 105 vehicles per day
in 1966/67 on the Nyimba-Chipata section to 200 (33% trucks) in 1970
and 360 (44% trucks) in 1973; the latter figures correspond to forecasts
of 180 (36% trucks) for 1970 and 225 (38% trucks) for 1973.
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Freight transport to and from Dar es Salaam is provided almost
entirely by ZTRS. It operates 535 of its own vehicles (almost all
30-ton Fiat trucks with trailers) and has on its books about 150
sub-contracted vehicles. Recently another 300 heavy trucks and 400
trailers have been ordered from the United States, 140 vehicles from
West Germany, 150 from Japan and 56 from Britain. Most of these will
be used along the 1000-mile Tan-Zam highway (Great North Road) though
a few will also be put into service along the Great East Road to rail-
heads in Malawi. Most of the freight transport along this road, however,
is in the hands of the other major Zambian haulers, Contract Haulage Ltd.,-
and the Malawian UTM.2/ The latter operates 100 vehicles (5-7 tons) on
the route, while Contract Haulage runs 46 of its own vehicles (25 tons)
on the route and sub-contracts another 100-150 vehicles.

Passenger road transport is now mainly in the hands of the United
Bus Company of Zambia (UBZ) which was formed as a Government-owned
enterprise in 1969 to take over the bus operations of the former CARS.
As of the end of 1971 there was a total of 311 UBZ buses plying on
different routes in the country, compared with 203 CARS buses in 1968.
Besides UBZ there are also 37 companies with a total of 89 buses operat-
ing on various local routes. There are now 41 buses operating out of
the Eastern province to other provinces compared with only 2 in 1968;
80% of them ply on the Great East Road between the Eastern province and
the line of rail. Similarly 8 buses now operate between the Northern
province and the line of rail compared with only 2 earlier on.

Freight Costs and Tariffs

Although it has not been possible systematically to verify expected
savings in vehicle operating costs as a result of improvement of the
roads, the partial data that are available do suggest that costs have
fallen roughly in line with expectations. Accounting data supplied by
ZTRS for its large trucks running between the Copperbelt and Dar es
Salaam suggest that average direct running cost37 per mile (in 1972
prices) has fallen about 30% from 100 US cents/mile in 1968 to 70 in
1972 (Annex Table V). Less precise information from Contract Haulage Ltd.
suggests a rather similar reduction for its operations on the Great East
Road, from about 94 US cents/mile in 1967 to 72 in 1972 (in 1972 prices).

Freight rates are hard to interpret because of implicit Government
controls and possible cross-subsidization. ZTRS rates for copper export

1/ Formed in 1969 by merger of the freight section of the old Central
African Road Services (CARS) with Smith and Youngson Ltd.

2/ United Transport of Malawi.

3/ Direct vehicle operating cost is here defined to include fuel,
lubricants, tires and tubes, maintenance and depreciation.
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are calculated on a cost-plus basis, but costs have been reduced not
only by the reduction in per-mile operating costs but also by better
coordination of traffic, resulting in better loads of general imports
on the back-haul from Dar es Salaam. Average freight rates for copper
exported by road have fallen substantially, while the railway rates
have moved up, as the following table shows.

Table 3

Average Freight Rate Paid for Copper Exports on Various Routes
(in K pex ton)

1965 1968 1972

Benguela route: Ndola - Lobito 32 48 52
Rhodesia route: Ndola - Beira 32 48 48
GNR route: Ndola - Dar es Salaam - 61 48

Sea freight rates from Dar es Salaam to London are only slightly above
those from Lobito to Beira, so that the GNR route for copper is now
very competitive.

Vehicle turn-around time on the Great North Road has also improved
considerably. Compared with an average 10-14 days taken per single trip
between Ndola and Dar es Salaam in 1967, the current average is about
4-6 days. This has increased the average number of round-trips per
month from 1.1 to the present 2.3 for new vehicles, and it is foreseen
that, with better coordination and complete modernization of the
vehicle fleet, as many as 3.0 trips per month will soon be possible.

On the Great East Road, tariffs have been set by bilateral
agreements between the Zambian and Malawian Governments. Average rates
for cargo between Lusaka and the railhead at Salima (Malawi) have
remained unchanged at aroundI 37/ton (US$51.80) between 1968 and now.
Rates negotiated by NAMBOARDL' and private companies for the transport
of maize from the Eastern province to depots along the line of rail are
of the order of K 22.0/ton (US$30.80) and have, if anything, been
reduced in the past three years.

Local Development Impact

The two roads have served to broaden the zone of influence of
the Copperbelt and line of rail to more outlying areas of the Central,
Eastern and, to a lesser extent, Northern provinces. However, despite
various Government programs such as Regional Marketing Boards and

1/ National Agricultural Marketing Board.
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1/Intensive Development Zones- (IDZ), progress in this regard has been
slow. ineral prospecting has tended to be concentrated along the
roads.2 But the general impression is that rural to urban product
movement remains generally small compared with urban to rural movement,
mainly of consumer goods. The Great East Road, for instance, was to
have facilitated greater movement and hence production of the main cash
crops grown in the Eastern province -- tobacco and groundnuts. As can
be seen from Annex Table VI there has in fact been a sharp decline in
the production of these crops with a compensatory increase in maize
production instead. This has been on account of bad harvests in the
past few years and, to a certain extent, Government price policies which
have tended to favor maize. Thus, groundnut production in the Eastern
province dropped from an all-time high of 13,700 metric tons in 1967
to 5,800 in 1972. Tobacco sales dropped from 5.3 million lbs. in 1965
to only 1.5 in 1970. Maize production, on the other hand, rose from
7,300 tons in 1965 to 30,300 tons last year. While the improvement of
the road has certainly facilitated the movement of maize to the line of
rail (where there is presently a major surplus), the increase in produc-
tion cannot be directly attributed to reduction in transport costs since
NAMBOARD pays a uniform price (of K 4.00-4.30/bag), which is the same as
the retail price along the line of rail, for maize delivered to any of
its silos (including one at Chipata).

The Mkushi district, traditional supplier of maize for the
Copperbelt, does seem to have benefitted more directly from the improve-
ment of the southernmost portion of the Great North Road, linking it
with the line of rail. Easier transport to the silos at Kapiri Mposhi
seems to have been a factor in the phenomenal increase in maize produc-
tion there from 120,000 tons in 1969 to 500,000 tons in 1972. Farmers
operating their own vehicles up to Kapiri Mposhi are believed to have
enjoyed savings up to K 500 per vehicle per year as a result of the
improvement of the road.

Postponement of effort on feeder roads in favor of improvement of
trunk routes has been felt most strongly in the Central province. The
main arteries are presently on watersheds whereas a large section of the
rural population lives along the rivers and is engaged in fishing and

1/ In the past, the government expenditures for agriculture were, for
reasons of equity, thinly spread over the country and did not have
much impact. IDZs were established with a view to forming trigger
points for future rural development and to encourage people to stay
on the land and increase production.

2/ It is interesting to observe the pattern of mineral prospecting over
the past 3-4 years. Completely surveyed areas are now generally
along the Great East Road near Petauke, Chipata and portions of the
Luangwa River and along the Great North Road near Isoka, Mpika,
Serenje and Kapiri Mposhi. The Geological Department considers
these two roads as important mineral access routes for the future.
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subsistence farming. Earlier access by these groups to the main roads

would, in retrospect, have helped them in broadening their market also.

Estimated Actual Rate of Return

While it has not been possible to recalculate the economic rate

of return, an attempt was made to see if there were any significant

changes over the assumptions made by the appraisal missions. This com-

parison was based merely on growth of traffic and actual construction

costs as no accurate information was available on road user savings and

reductions foreseen in maintenance costs. Also, no fine distinction
between various categories of traffic was attempted though due consider-

ation was taken of the percentage of trucks in the average daily traffic.

On the Great East Road, actual construction costs were below

appraisal report estimates for each section and truck traffic has grown

more rapidly than expected, especially on the Nyimba-Chipata section.

Allowing for these factors, the following adjustments to the rate of

return are proposed for sections on the Great East Road.

Section Traffic 1973 Rate of Return (%)
Forecast Actual Actual

Total Trucks Total Trucks Forecast Estimate

Chelston-Chongwe 370 130 390 170 14 above 15

Chongwe-Rufunsa 170 100 260 140 11 14 or above

Nyimba-Chipata 225 85 360 160 11-12 above 17

For the Great North Road section Kapiri Mposhi-Serenje (first

project) three rates of return were appraised on the basis of the fol-

lowing assumptions: (i) normal traffic -- 12 percent; (ii) permanent

additional traffic of 600,000 tons -- 12.5 percent; and (iii) permanent

additional traffic of 1.2 million tons -- 15 percent. As there was a

saving of 9 percent in the actual cost of construction and the import-

export level of traffic is around 600,000 tons per annum, and will
reach probably 800,000 tons in the next year, it is likely that the
rate of return will be above the 12.5 percent indicated under the

second assumption.

The appraisal of the Mpika-Tunduma section of the Great North

Road was a more complex matter. A range of probabilities was assigned

to the following major events: 1) expected volume of traffic diverted

to the GNR from the Rhodesian border, 2) the duration of the period of

the emergency and 3) the possible completion date of the Tan-Zam railway.

Three hundred rates of return were computed ranging from 2.1 percent to

29.2 percent, corresponding to alternative combinations of the above
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events. In retrospect, it seems that a 12-15 percent rate of return
will ultimately be realized given the permanent closure of the Rhodesian
border and the high level of present traffic. The return would

probably have been slightly higher if earlier resurfacing had been done
(because of lower quantities involved). Also, the rail link is now
expected to be completed by late 1974 instead of the envisaged date of
1976.

Vehicle Loading Regulation

Despite the repeated efforts of Bank supervision missions and
USAID officials on the Zambian and Tanzanian sides, respectively, of
the Great North Road, the problem of overloaded axles remains serious.
Earlier, there was some ambiguity in the law on the subject and permis-
sion for overloading was often given easily for particular operators
during the emergency following the 1968 embargo. To help control over-
loading, the Bank financed three weigh bridges at a total cost of
US$136,000 as part of its second project. Two of these bridges were
installed in 1970 -- one at Kafulafuta (Copperbelt) and the other at
Kapiri Mposhi. However, owing to the delay in importing peripheral
equipment and a lack of trained operators, the Kafulafuta bridge was
only opened in February 1971 and the Kapiri Mposhi one in January 1972.
In February 1973 a third bridge was opened near Mpika and yet another
is likely to be operational near Tunduma later in the year.

The installation of the weigh bridges has given a better idea
about how much overloading is actually taking place. A sample taken
recently of 420 vehicles (day and night traffic) passing through the
Kapiri Mposhi weigh bridge indicates that about 28 percent of them were
in fact overloaded. The average axle weights recorded for overloaded
vehicles were the following.

Table 4

Axle Weights of Overloaded Vehicles

Observed Maximum Axle
Vehicle Type Axle Load Load Allowed

tons tons
1. Single axle

(2 pairs of wheels) 12-1S 10.0

2. Double tandem axle
(4 pairs of wheels) 18-19 14.5

3. Double tandem axle
(8 pairs of wheels) 19-22 16.3
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An analysis of the distribution of the overloaded vehicles by category
indicates that the damage to the road caused by these vehicles is 2.7
times higher than that caused by the same number of vehicles of standard
18,000 lbs/axle. In terms of tonnage supported, these vehicles repre-
sent the equivalent of a 48 percent increase over the nominal annual
loading. There have been no effective penalties for overloading.

Cargo-wise, copper trucks represent about 60 percent of all
vehicles overloaded and another 20 percent is accounted for by maize
carriers. Among all types of vehicles overloaded the Fiat trucks of
ZTRS represent 75 percent. At least for recent years it does not appear
that overloading has been necessitated by shortage of trucks.

The Ministry of Power, Transportation and Works and the Roads
Department are fully aware of the problem but have not acted so far.
It is now being proposed to give patrolling authority to the Road Traffic
Commissioner and to operate the bridges on a 24-hour basis instead of
the day-time only that is normal at present.

Road Maintenance

Shortages of budgetary funds and Roads Department staff have
apparently been the main factors limiting maintenance and betterment
work below what was required by the increase in the road network and
traffic. This has been particularly the case in the last two years.

Table 5

Roads Department: Mileage Maintained and Total Recurrent Expenditures

Roads for which Department Responsible Recurrent
Year Total Network Class I Bitumen Expenditures

Miles Index Miles Index K'000/ Index

1968 6,600 100 913 100 4,940 100
1969 6,788 103 1,075 118 5,360 109
1970 11,000 167 1,756 193 7,870 159
1971 11,250 170 1,875 205 8,880 180
1972 11,488 174 2,375 260 5,302 107
1973 - - - - 5,280 107

a/ At end of year.
b/ Inflated to 1972 prices, using the wholesale price index for all

manufacturing.

In 1973 only 360 miles out of a total of 4,750 miles of gravel road (i.e.
7.5%) are expected to be regravelled; only 63 miles out of 2,250 miles
of paved road (2.8%) are expected to be resealed. Withdrawal of Roads
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Department vehicles without replacement has been another factor neces-
sitating that a progressively larger share of the betterment and main-
tenance program be contracted out. During the last five years about
50 percent of such work as resealing, premix, regravelling and shoulder
improvement has been accomplished on a contract basis. Even then, a
large part of the actual work needed to be done has not been undertaken.

As regards the road sections to which the Bank contributed capital
financing and the maintenance covenants specifically referred, maintenance
work was not undertaken before 1973, when K 147,000 was scheduled to be
spent on the GNR and K 105,000 on the GER. No extensive resealing has been
done on the GNR despite the large volume of traffic. Only 14% of the GER,
mainly the central section built with Government budgetary funds, has been
resealed. Progressive resealing on sections showing signs of stress on
both roads is now envisaged for 1974.

Roads Department Staffing and Zambianization

Contrary to the agreements reached in connection with the first
loan, Roads Department staff does not seem to have been maintained at
the strength then obtaining, and little progress has, been made with
Zambianization at the higher levels despite the intentions expressed
in connection with the second loan. Approved strength for the Depart-
ment for 1964/65 was 170 (excluding 40 clerical) while actual strength
on August 1, 1965 was 103. By 1968, the next year for which figures are
available, approved strength had been cut to 128 while actual strength
(at year end) was only 86. It increased slightly from that level in
1971 to reach about 96 for the last two years (see Annex Table VII),
but this is less than 60% of approved establishment. Expatriates, dis-
couraged for lack of career prospects and from various external pressures,
continue to hold all the senior professional posts as the following list
shows:

Posts Zambian Non-Zambian

Director of Roads -1
Deputy Director of Roads - 1
Senior Executive Engineer - 4
Executive Engineer - 15
Senior Materials Officer - 1
Senior Road Inspector 1 6
Draftsmen 2 .
Engineering Assistant 5 5
Materials Officer 2 2
Road Superintendent 7 11

17 46

Reduction of establishment in the middle 1960s and maintenance of
the Department well below approved levels apparently result mainly from
budgetary restrictions and partly from difficulty of recruiting qualified
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Zambians. The training school of the Department has been working at
capacity since 1967 and has produced some 175 technicians, but most of
them have gone to local Government units and other bodies and only a
portion have joined the lower ranks of the Department. The prospects
for rapid Zambianization at the higher levels are not bright. Because
of the preference of Zambian youth for humanities and social sciences
only 100 students (5% of total enrolment at Zambian universities) are
now enrolled for an engineering BSc, and the number emphasizing civil
engineering is only in single figures. Higher salaries paid by private
industry add considerably to the difficulties of recruiting well-qualified
Zambians. The Minister of Power, Transportation and Works considers,
probably correctly, that appointment of a Zambian at the head of the
Roads Department is crucial to get more momentum behind the Zambianization
effort. An appropriate candidate was identified but lost, mainly for
salary reasons, and the contract of the present Director has consequently
been extended another three years.

Road Carrier Competition

As one condition of the first loan, the Government undertook to
investigate road carrier competition in the areas affected by the road
improvements financed by the Bank and to initiate steps to encourage
competition. The study was never done. However, in 1967, the Govern-
ment revised its transport licensing policy to permit the Traffic Com-
missioner to give licenses on the basis of an applicant's ability to
provide a service rather than a somewhat strict evaluation of the "need"
for the service. This has permitted the growth of a large number of
vehicle operators who either sub-contract their services to one of the
large companies -- UBZ, ZTRS or Contract Haulage, or run on routes
defined for them by the licensing authority. In regard to the latter,
it is still very difficult for an individual operator to obtain permis-
sion to ply on the trunk routes (especially the GreatNorth and Great East
Roads) since his case is evaluated with the participation of the three
major companies who are already capable of providing the same service.
It is easier for him to obtain a restricted license specific to a group
of provincial routes. Therefore, though some progress has been made in
allowing small transport companies to establish themselves, it is still
the large companies that dominate. However, they seem to be efficiently
run and whatever evidence is available does suggest that the end-result
has been declining road tariffs, at least in real terms.

Data Collection and Planning

Basic Data have continued to be collected about the operation of
the highway system, but the improvements called for in connection with
the first loan do not seem to have occurred, and the Bank's economic
approach to allocation of Roads Department resources seems to have gene-
rated little interest. ADT data are collected at the 50 points established
in 1962/63 by the UK Road Research Laboratory, but the counts are too
infrequent (three times a year at each on average) and not enough attention
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is given to night traffic. Information about vehicle overloading
is collected at the weigh stations, but it is not coordinated or col-
lated. Work has not been done on vehicle operating costs, specifically
mentioned n the loan documentation. The Department's Planning Unit
consists of one expatriate only, and economic studies of planned works
are not done.

Conclusions

Although, and perhaps to some extent because, the investments
assisted by the Bank have proved much more important for the crucial
international traffic than for expected impact on regional integration,
there is no dcubt that the decision of the Government and the Bank to
select only major routes, i.e. the GNR and the GER, instead of other
roads within the priority list of the NEDECO study was a wise one. But
it also seems clear that even if the Bank had acted more quickly than
it did on the GNR, the construction of the Tan-Zam rail link would not
have been postponed, because of the very high priority that the Govern-
ment gave to a fuller and more flexible transport system to the sea-
ports and centers of East Africa.

The conception of both projects was very sound, and the judgment
of the Bank, given the political uncertainty in the region, seems to
have been fair and realistic. For the Great North Road in particular,
sufficient account was taken of the many possible combinations of
circumstances that might occur, and an appropriately designed project
emerged, that could only have been improved at the margin by slightly
better allowance for the deficiency of maintenance and loading regula-
tion that was to occur.

Construction of the road improvements was satisfactorily accom-
plished within the time schedules expected by the Bank and generally
within cost estimates. The Bank's supervision missions played a useful
role in pointing to deficiencies during the physical execution of the
project and these deficiencies were satisfactorily rectified.

Major weaknesses in the Government's fulfillment of commitments
made at the time of loan signature were noted by the Bank's supervision
missions and follow-up letters were sent on a number of occasions --
but with very little result. The problem of vehicle overloading is
only now beginning to receive serious attention, and the weigh bridges
financed under the second loan have so far had very little effect, except
to illustrate the need for action. Road maintenance has generally been
low, particularly on the roads financed under the loans. The manpower
strength of the Roads Department deteriorated through about 1970 and,
despite some recent improvement, remains much below needs. The diffi-
culties posed to the Zambian authorities by the recurring emergency
situations which they faced do not seem fully to explain the failure to
live up to the agreements made.
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In retrospect it is easy to say that earlier and greater emphasis
should have been given to Zambian:zation, but it is not clear that it
would have been easy to implement. The Bank did take the matter
up seriously in connection with the second loan, including among the
agreements reached what was then a rather novel type of supplementary
letter, stressing development of local skills. But the Roads Depart-
ment, dominated by expatriates, displayed even less receptivity to the
Bank's advice on this matter than on others; and the Government as a whole
has only come to put major emphasis on Zambianization in more recent
years. The Bank might have helped more by encouraging the Government
authorities to try to identify, even at pre-university level, a number
of individuals who could be specially prepared for senior positions in
the Roads Department. Some relaxation of standards, especially as to
the specialization of a graduate engineer's training, might even have
been desirable, in order to Zambianize some senior positions, with expa-
triates acting for a limited period as technical counterparts. Such
high-level training would probably also have helped to develop more
conviction that planning is important and economic studies and data
collection useful.

Even though the Bank's original objectives of a more developmental
highway program had to be sacrificed in favor of trunk routes for access
to the sea, it is now foreseen that after the stabilization in the trans-
port situation following the completion of the Tan-Zam Railway late in
1974, these objectives will again be pursued. Bank assistance for main-
tenance, including technical assistance to help attain a more economic
allocation of available resources among different tasks as suggested
by a recent Bank mission and supported by the Minister of Power, Trans-
portation and Works, would also appear very worthwhile.



Annex Table I

ZAMBIA

Total Imports and Exports by Frontier

(In Thousand Metric Tons)

1968 1969 1970 1971 1972 (Estimated)/ 1973 (Esti 3 t !ed
FRONTIER By Road By Rail Total By Road By Rail Total By Road By Rail Total By Road By Rail Total By Road By Rail Total By Road By Rail Total

1. TANZANIA BORDER

Import. 424.5 - 424.5 240.9 - 240.9 248.3 - 248.3 337.3 337.3 249.1 - 249.1 200.6 - 200.6
Exports 229.5 - 229.5 243.7 - 243.7 253.4 - 253.4 221.4 - 221.4 225.4 - 225.4 315.0 315.0
Total 654.0 - 654.0 484.6 - 484.6 501.7 - 501.7 558.7 - 558.7 474.5 - 474.5 515.6 - 515.6

2. RHODESIA BORDER

Imports 408.9 1,141.8 1,550.7 103.1 1,256.0 1,359.1 70.6 1,222.9 1,293.5 216.9 831.1 1,048.0 143.3 713.4 856.7 N/A N/A 8.6
Exports 2.8 393.2 396.0 1.6 488.2 489.8 3.3 395.2 398.5 1.4 388.5 389.9 2.7 426.4 428.7 N/A N/A 4.5
Total 411.7 1,535.0 1,946.7 104.7 1,744.2 1,848.9 73.9 1,618.1 1,692.0 218.3 1,219.6 1,437.9 146.0 1,139.4 1,285.4 N/A N/A 13.1

3. MAIAWI BORDER

imports 61.8 - 61.8 56.2 - 56.2 18.4 - 18.4 29.1 - 29.1 38.7 - 38.7 80.2 - 80.2
Exports 8.9 - 8.9 7.8 - 7.8 5.7 - 5.7 8.9 - 8.9 4.8 - 4.8 41.6 - 41.6
Total 70.7 - 70.7 64.0 - 64.0 24.1 - 24.1 380 - 38.0 43.5 - 43.5 121.8 - 121.8

4. ZAIRE BORDER

Imports - 151.5 151.5 - 121.5 121.5 - 117.7 117.7 - 268.9 268.9 - 144.7 144.7 - 313.8 313.8
Exports - 197.5 197.5 - 123.4 123.4 - 187.3 187.3 - 149.5 149.5 - 148.5 148.5 - 373.0 373.0
Total - 349.0 349.0 - 244.9 244.9 - 305.0 305.0 - 418.4 418.4 - 293.2 293.2 - 686.8 686.8

5. PIPELINE (TANZANIA)

Import. - - - - 328.6 - - 340.4 - 406.4 - - 451.4 - - 500.0
Exports - - - - - - - - - - - -
Total - - - - - 328.6 - - 340.4 - - 4*6.4 - - 451.4 - - 500.0

6. OTHER 
1

/

Imports 6.6 - *18.0 0.4 - *13.0 1.4 - *3.8 2.3 - *7.0 1.0 - *7.9 N/A N/A 2.4
Exporto 1.6 - * 2.1 2.0 - 3.2 3.6 - 3.6 2.7 - 2.7 - - - - NIL
Total 8.2 - *20.1 2.4 - *162 5.0 - *7.4 5.0 9.7 1.0 - *7.9 N/A N/A 2.4

7. TOTALS

4/
Imports 901.6 1,293.3 2,206.5 400.6 1,377.5 2,119.3 33B.7 1,340.6 2,022.1 585.6 1,100.0 2,096.7 432.1 858.1 1,748.5 2808 313.8 1.105.6
Exporto 242.8 590.7 834.0 255.1 611.6 667.9 266.0 562.5 648.5 234.4 538.0 772.4 232.9 574.5 807.4 356.6- 373.0 734.1

Imports Excluding Pipeline - - 2,206.5 - - 1,790,7 - - 1,681.7 - - 1,690.3 - - 1,297.1 - - 605.6

* Includes modes of transportation other than road and rail.

1/ Includes air cargo iron .lohannesburg via Botswana.
2/ Source - U.N. Security Council Report and Central Statistical Offices provisional figures.
3/ Source - Data for January-July 1973 from Transport Contingency Secretariat, Lusaka.
4/ Excltding non-available items. These are, however, small.



Annex Table II
ZAMBIA

LOAN 469-zA

ESTIMATED AND ACTUAL COSTS AND COMPLETION DATES

Unit: US$ million equivalent
Appraisal Cost

Length of Time Estimated Actual Nature of Tender (Including Actual Cost Cost/mile

Item Section (miles) of Award Completion Date Completion Date Work Performed Consultants Contractors Sum contingencies) Cost Overrun (US$)

A. Construction

1. Great East Road

Chelston-Chongwe 26.6 May 1965 April 1966 Jan. 19b7 Improv., Reconst.,
Paving to CS. I Edwards & Burrow L. J. Whyle 0.90 1.23 0.95 -33 35,710

Chongwe-Refunsa 66.2 Aug. 1966 Feb. 1968 June 1968 " Brian Colquhoun Zecco 3.88 5.31 3.87 -28 58,460

Nyimba-Chipata 152.4 Sept.1966 June 1969 Dec. 1969 Edwards & Burrow C. Torno 8.06 11.14 9.89 -11 64,900

SUB-TOTAL 245.2 12.84 17.71 14.71 -17 60,000

2. Great North Road

Kapiri Mposhi-Serenje 122.7 July 1966 July 1968 May 1969 Inprov. Bitunin.uu Edwards & Burrow Holmann 6.08 8.68 5.58 -36 48,900

Plus: Slurry seal by 0/
Roads Department June 1968 Dec. 1968 May 1970 Paving to Cl. I Road. Dept. 0.45 0.42 - -

SUB-TOTAL 122.7 6.53 8.68 6.00 -31 48,900

TOTAL CONSTRUCTION 367.9 19.37 26.36 20.71 -21 56,290

B. Engineering

1. For Section of
Actual Project

Chelston-Chongwe Same as const. Same as const. Same as const. Same as const. Detailed engineering Same as for const. - na. so. 0.12 - 4,510

Chongwe-Refunsa Supervision of conust. " - n.0 .a 0.32 - 4,830

Nyimba-Chipat' " - v.a n.a 0.82 - 1,380

apiri Mposhi-Serenje 0.5 " - s.u n.a 0.55 - 4,480

SUB-TOTAL 367.9 2.18 1.81 -17 4,920

2. For Section
1,rnje-Mpika 147.0 Detailed engineering Edwards & Sorrow - n.a. 0.46 0,83 +80 5,650

Great North Road

SUB-TOTAL 147.0 0.46 0.83 +80 5,650

TOTAL ENGINEERING 514.9 n-a. 2.64 2.64 0 5,130

TOTAL PROJECT COST 514.9 n.a. 29.00 23.35 -19 -

_., ", tinatel d-ring appraisal.

Source: Roads Department, MPTW, Lusaka.



Annex Table III

ZAMBIA

LOAN 563-ZA

ESTIMATED AND ACTUAL COSTS AND COMPLETION DATES

Unit: US$ million equivalent
Appraisal Cost I

Length of Time Original Actual Nature of Tender ( Incuding Actual Cost
Item Section (miles) of Award Completion Date Completion Date Work Performed Consultants Contractors Sum .ontingenciee) Cost Overrun Cost/.ile (US$)

A. Construction (Great
North Bond)

Mpika-Chinsali 105 July 1967 Dec. 1968 Dec. 1969 Reconst., Bituminous
Paving CS. I Edwards & Borrow Frederici 7.67 8.02 7.51 -6.4 71,520

Chinsali-Tunduma 130 Sept.1967 Oct. 1969 Aug. 1969 " Pettit & Partners Stirling-Astaldi 6.70 7.99 8.47 +6.0 65,150

TOTAL CONSTRUCTION 235 14.37 16.01 15.98 -1.8 68,000

B. Engineering

1. For nections of
actual project

Mpika-Chinsali same as const. same as const. same as const. same as const. Detailed engineering Edwards & Burrow - n.a. 0.55 0.98 +78.0 9,330
Chin ali-Tunduma & nupervision of conot. Pettit h Partners n.a. 0.68 0.57 -16.0 4,380

2. For section
Luangw- River-
Nyinba (Great
East Road) 63 n.a. n.a. n. Detailed engineering Edwards & Burrow n.a. 0.11 0.11 0 1,750

TOTAL ENGINEERING 298 1.34 1.66 +24.0 5,500

C. Procurement and
Installation of three
Weigh Bridges n.a. 0.14 0.13 - .

TOTAL PROJECT COST 17.49 17.77 + 1 6

a! Purchase of machinery, installation and construction of parking facilities were included in the project. The average cost per jeigh Bridge was US$44,000. An additional expenditure of US$28,000
per bridge in forecast In order for them to operate on a 24-hour basis (lighting and housing facilities).

Source: Roads Department, MPTW, Lusaka.



Annex Table IV

ZAMBIA

AVERAGE DAILY TRAFF IC

(Selected Years)

Sections 1964 1965 1966 1970 1971 1973

Great North Road

1. Kapiri Mposhi-
Serenje

ADT 223 240 325 308 364 580
% trucks 51 49 66 60 63 65

2. Serenje-Mpika

ADT P8o 81 195 173 201 280
% trucks 53 60 80 72 70 70

3. Mpika-Chinsali

ADT 23 32 108 100 141 180
% trucks 4h 51 86 82 69 78

4. Chinsali-Tunduma

ADT 24 23 108 155 180 240
% trucks 42 37 91 76 65 75

Great East Road

1. Chongwe-Rufunsa

ART 94 98 62 122 289 240
% trucks 54 51 61 50 25 55

2. Nyimba

AM 50 58 69 109 181 250
% trucks 36 34 57 41 44 50

3. Chipata

ADT 140 158 141 '282 351 480
% trucks 27 31 28 23 24 32

Source: Roads Department, MPTW, Lusaka.



Annex Table V

VEHICLE OPERATING COSTS

1i9 7 2 onstan ~rices)

ZAM-TAN ROADS SERVICES LTD. 1/ BCEOM ESTIMATES2
FIAT 30T + TRAILER DIESEL 25 Ton Unit DIESEL

1968 1972 Gravel Paved

FUEL 14.4 13.3 13.6 11.7

LUBRICANTS 1.1 0.9 2.8 2.4

TIRE & TUBES 12.2 9.8 12.5 10.4

MAINTENANCE

Labor 29.2 14.7 13.9 8.8

Parts 27.4 21.8 7.3 4.5

Subtotal 84.3 60.5 50.1 37.8

Depreciation 15.7 9.2 22.8 16.3

Total Running Cost 100.0 69.7 72.9 54.1

1/ Accounting Costs
2/ Theoretical estimated costs: BCEOM, 1969



Annex Table VI

ZAMBIA

AGRICULTURAL PRODUCTION

1. Eastern Province 2. Central Province
Mkushi Dist.

Year Ground Nuts Maize Seed Cotton Tobacco Maize

(M. tons) (M. tons) ('000 lbs.) (TOQO lbs.) T-tons)

1960 8,700 5.8 634.6
1961 11,600 4.9 998.6
1962 12,700 N/A 48.2 1,620.2 7,519
1963 14,400 nil 3,228.3 8,326
1964 2,300 8,000 26.1 4,122.0 13,913

1965 5,800 7,300 110.3 5,271.2 37,912
1966 10, 900 13,700 520.8 2,540.2 N/A
1967 13,700 13,600 5.7 1,57.3 _ /
1968 4,700 10,700 1,128.2 1,640.2 N/A
1969 6,900 2,300 2,961.3 1,424.h 120,0W
1970 2,600 1,400 1,718.1 1,460.8 ShaOOO/

1971 5,500 13,800 1,567.7 N/A 179: 0_

1972 5,800 30,300 573.4 N/A 500,OOO/

a/ Obtained from Governor, Mkushi District - estimates.



ANNEX Table VII

A. 1ADS DEPARTMENT STAFF - SITUATION DEE!MBER 31

1968 1969 1970 1971 1972
Authorized Authorized Authorized Authorized Authorized

Strength Actual Strength Actual Strength Actual Strength Actual Strength Actual

Super-scale officers 8 7 7 6 8 4 9 7 9 6
Professional officers 23 14 19 13 22 15 22 12 22 15
Senior executive

officers 1 1 2 1 2 1 2 2 2 2

Other executive
officers 10 6 5 2 8 7 8 7 8 6

Chief and Senior
Technical
officers 5 3 5 4 25 16 9 7 17 10

Other technical
officers 81 55 74 61 91 43 108 61 107 58

Subtotal 125 -7 9

Clerical and
Analogous 46 28 _5 123 253 2, ,1

TOTAL 174 114 162 120 181 99 183 109 190 108

Percent Authorized Strength 65.5 74.0 55.7 59.6 56.8

B. ROADS DEPARTMENT STAFF
Vacancies - Recruitments

1968 1969 1970 1971 1972

Approved estalishment 174 162 181 183 190
Gtreigth 1 January 134 114 120 99 100
Strength 31 December 114 120 99 109 108
Vacancies 60 42 82 74 82
Recruitment 10 31 22 32
Casualty 30 25 322
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PREFACE

This report, dealing with the first Venezuela Highway Project

(IBRD Loan 306-VE), is one in a series of individual project audits cur-

rently being carried out by the Operations Evaluation Department. As a

technique of post evaluation, the audit is intended to focus mainly on
the question: were the principal objectives of the project attained and,

if not, why not? To the extent possible, answers or impressions are also

sought, where relevant, as to whether or not Bank institution-building

objectives were met, and whether or not the lending activity itself might

have been improved -- with the intent of bettering future Bank project
lending.

Projects were chosen for audit on a random basis. The procedure

followed by the Department during the past fiscal year was to cover Bank/IDA

projects for which disbursements ended during FY1968. However, starting

this fiscal year the system for selecting projects has been changed and

now all projects will be audited about one year after completion of loan/credit

disbursements.

To prepare the audit, relevant Bank files and documents were
briefly reviewed and the project discussed with staff involved. A six-day

mission to Venezuela was undertaken in June 1973 to update data and to

gather impressions about the project from different sources in the country.

The valuable assistance provided by the Venezuelan Government,
and especially by the Direccion de Vialidad, is gratefully acknowledged.

Note: Currency Equivalent
1962-1970 US$1.00 = Bolivares 4.5
1971-1972 US$1.00 = Bolivares 4.4

1973 US$1.00 = Bolivares 4.3
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SUMMARY

In December 1961, the Bank lent US$ 45.0 million to Venezuela

(Loan 306-VE) to help finance construction of two sections (102 km) of
toll expressway which would complete a system linking Caracas with Puerto

Cabello, the country's second largest port, via Valencia, a growing indus-
trial center to the west of the capital. The project resulted from a

Bank general survey mission requested by the Government and carried out
in late 1959. Construction on the project expressways was begun by the
Venezuelans in 1958, but mainly due to Bank urging, original costly and
excessive design standards were reduced to levels more suited to actual

and anticipated traffic needs.

The major objectives of construction of the two expressway sec-
tions, Coche-Tejerias (59 km) and Valencia-Puerto Cabello (43 km), were

to relieve congestion on the existing parallel highways -- for which up-
grading to desired standards was not feasible -- and to provide for anti-
cipated traffic growth. Secondary objectives were to encourage industrial
and residential dispersion away from Caracas, agricultural growth in the
Aragua Valley and greater utilization of the port at Puerto Cabello.
Quantitative justification of the project was based solely on reduced
vehicle-operating costs.

Implementation of the original project by the Highway Division,

under advisory supervision of a consultant, went smoothly after initial
administrative delays, and the quality of construction was good. Both

sections of expressway were opened to traffic in 1965. Savings on the

original project works permitted the financing of an access road branching

from the Coche-Tejerias expressway and an interchange and extension towards
the port on the Valencia-Puerto Cabello section. Total cost of the original

project works was $118.4 million, 2% less than estimated, while total cost

of the enlarged project, $125.9 million, was only 4% greater than estimated
for the original project. The original closing date (1966) was postponed
until 1968, when the additions to the original project were completed.

The major objectives of the project were accomplished: together,
the two expressway sections realized traffic volumes of about 9,000 VPD,
10% less than originally estimated, and vehicle-operating costs were reduced

as expected. Economic returns computed by use of the appraisal report's

method are estimated at 9% for Coche-Tejerias and 14% for Valencia-Puerto

Cabello, both over the original 8% appraisal estimate for each; application

of modern appraisal methods, including time savings, yielded rates of return

of 11% for Coche-Tejerias and 22% for Valencia-Puerto Cabello. The lower

return on Coche-Tejerias was due especially to high costs of repair on a

3 km, two-lane stretch where a severe failure occurred, but also to consider-

ably less than estimated traffic on the 20 km near Tejerias, which was
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necessary and worthwhile as the last link in the Caracas-Valencia-Puerto
Cabello expressway system but directly yields only about 6% rate of return.
The high return on the Valencia-Puerto Cabello section was due to faster
than anticipated traffic growth caused mainly by rapid industrial expansion
in the Valencia area; in addition, diverted traffic was greater on Valencia-
Puerto Cabello, where the alternate route was difficult to negotiate, than
on Coche-Tejerias, where the alternate road was good.

Toll revenues were much less than expected largely because many
trucks continued to use the old roads. Tolls are higher on loaded than on
unloaded trucks and many continue to use the old roads when loaded. The
effect of the toll structure on traffic should have been studied in more
detail, especially after it became clear that traffic diversion from the
old roads was lower than expected.

Regarding the expressways' secondary benefits, much industrial
dispersion and residential growth has taken place, especially near Valencia,
though, to date, less progress has been made with the intensification of
agriculture in the Aragua Valley and the utilization of the port at Puerto
Cabello.

Finally, the outcome of the project suggests that the Bank's
original emphasis on savings, through reduction of design standards, was
correct. It is not clear whether the failure that occurred on one section
of the Coche-Tejerias expressway could have been prevented by longer, more
expensive engineering studies. And it is clear that, overall, use of the
higher standards would have resulted in much lower rates of return.



Audit of Venezuela Expressway Project

A. The Project

On December 31, 1961, the Bank made a loan of $45 million to
Venezuela to help finance the foreign exchange cost of a $121 million ex-
pressway project in the North-Central region of the country. The project
comprised two separate sections (see map). The first consisted of 59 km

from Tejerias to Coche (a suburb of Caracas), expected to cost $75.4 mil-

lion, connecting the Caracas metropolitan road system with a 100 km express-

way completed in 1958 between Tejerias and Valencia. The second was a 43 km

section expected to cost $45.2 million linking Valencia to El Palito, a
point 10 km from Puerto Cabello, Venezuela's second largest seaport. The
El Palito-Puerto Cabello section, though not included in the original loan

agreement, was later improved to expressway standards with use of surplus

loan funds; in addition, an access road from Los Totumos to La Penita was
added to the Coche-Tejerias project. Actual total cost of the modified
project was $126 million (Table 2).

The two project roads completed an expressway system joining
Caracas, Valencia and Puerto Cabello, thus serving the country's most in-
dustrialized and densely populated area. It resulted from a Bank-organized
general survey mis on to Venezuela carried out in late 1959 at the request
of the Government.- The mission studied the country's 1960-64 Highway
Development Plan and proposed six priority road projects. In August 1960
an appraisal mission was sent to investigate the possibility of Bank par-
ticipation in the financing of the four highest priority roads. The
Government and the mission ultimately selected the two project roads mainly

because the technical feasibility studies on them were near completion.
As for the two remaining priority roads, the Caracas-Barcelona link was

expected to be completed with the country's own funds, and the studies on
the Barinas-San Cristobal Highway were not yet ready. The Bank subsequently
financed the latter under the Second Highway Project in 1964.

The primary objectives of the project roads were to relieve con-
gestion on the existing roads, which were carrying traffic well above their
rated capacity, and to accommodate anticipated traffic growth. The project
was justified primarily in terms of savings in vehicle-operating costs.

Both roads were expected to yield a return of about 8% over an economic

life of 35 years.

The project was also justified in terms of its system effects:
completion of the Caracas-Valencia-Puerto Cabello network would maximize

the benefits from earlier investments in the already completed Tejerias-

Valencia expressway section. Also, the new roads were expected to encourage

1! IBRD, Economic Development of Venezuela, Johns Hopkins University Press, 1960.
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industrial and residential dispersion in order to relieve congestion in
Caracas, to induce agricultural intensification in the Aragua Valley, and
to encourage the use of port facilities at Puerto Cabello, thus avoiding
overcrowding in the nation's largest port, La Guaira.

The Venezuelan authorities considered two alternatives to the
proposed investments. One was increasing the capacity of the rail line
between Caracas and Valencia, and the other was improving the parallel Pan
American Highway between Caracas and Tejerias and the old two-lane highway
between Valencia and El Palito. The narrow-gauge railway was carrying in
1959 only 10 million ton-km of the 295 million ton-km transported in the
corridor. Improving the railway was ruled out without detailed economic
studies because costly major improvements would have been required just to
accommodate the 1960 traffic level. Furthermore, though building materials
and some goods requiring special hauling moved preferentially by rail, aver-
age railway freight tariffs per ton-km were four to five times higher than
by truck.1 / Finally, the alternative of improving the old highways was
also ruled out on the grounds that the geometric alignments of the existing
facilities did not lend themselves to improvement to sufficiently high
standards for the expected traffic volumes. Analysis of existing traffic
volumes indicated that the roads were highly congested, with some sections
carrying about 60% over the practical or design-capacities.

B. Negotiations and Agreement

Initially, project preparation and appraisal moved very slowly
due to a reluctance on the part of some Venezuelan authorities to collabo-
rate with the Bank. It was the first time the Venezuelans had approached
the Bank, or any international lending institution, and they were not aware
of the many requirements of this type of operation.

The major issue discussed during project preparation was design
standards. The Venezuelans had considerable experience in road construction
and there were several dozen efficient construction companies in the country.
The tendency was to build to very high standards. The original designs for
the two project expressway sections envisaged six lanes, a very expensive
alignment including three tunnels and a bridge, and rather excessive extras,
such as shoulders built and paved to the same standards as the main lanes.

Largely at Bank urging, these designs were considerably modified
to reduce costs and adapt the roads to the real needs of the traffic: only
one tunnel was retained and road width was reduced to four lanes, though
earthworks, bridges and the tunnel were to be constructed to six-lane width.

1/ Memoria, Banco Central de Venezuela, 1961.
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This arrangement was agreed by the Bank and the Borrower since the nature
of the terrain traversed would make future road widening difficult and ex-
pensive.

Negotiations began in June 1961 but quickly broke down due to
the rejection by the Venezuelans of loan conditions that were standard Bank
practice at that time, especially the procedures for arbitration and inter-
national competitive bidding, and the negative pledge clause. Agreement
was reached only six months later, and the loan was finally signed on

December 13, 1961. The problem with acceptance of the negative pledge clause
was legal: the Central Bank's Charter did not permit the pledging of its

assets for a "single purpose". An acceptable solution was reached five
months after loan signature -- as the final condition for loan effectiveness

-- whereby no lien on Central Bank assets would be granted except on payments
with obligations not exceeding one year.

Main loan conditions were:

(a) retention of consultants to supervise design and execution;

(b) use of adequate construction standards, based on AASHO
practices;

(c) allocation of sufficient funds for the construction and
maintenance of access and approach roads;

(d) international competitive bidding.

C. Project Modification and Implementation

The effective date of the loan was May 14, 1962. At first, imple-
mentation was delayed by administrative difficulties, including cumbersome
procedures for the hiring of contractors and consultants, and by discussions
between the Venezuelans and the Bank about the application of international
competitive bidding procedures. A firm of consultants was hired and the
first contracts awarded only in mid-1962, although parts of the project roads
had already been under construction by domestic contractors since late 1958,
with Government disbursements amounting to $15.7 million equivalent. It
was agreed that the Bank loan funds would be applied retroactively only to
expenditures from January 1, 1961, which amounted to $3.5 million.

The project was modified on three occasions. By the end of 1963,
when Coche-Tejerias was half completed and the Valencia-Puerto Cabello road

about 26% finished, Bank supervision missions concluded that a substantial
amount of funds from the loan would remain unspent due to economies obtained
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through the new, better designs. This discovery triggered a long discussion
between Venezuela and the Bank about the use of these extra funds. A final
decision was taken only in March 1965, when the list of goods was modified
to include construction of the El Palito interchange and upgrading of a 4 km
stretch from that interchange towards Puerto Cabello. In 1966, this extension
was increased to 7 km. A repaving of the Tejerias-Valencia expressway was
dropped from proposals for revision when it became clear that the surplus
funds would not be sufficient.

In May 1967 the Venezuelans presented to the Bank a request for
disbursements for an access road from Los Totumos to La Penita. The Bank's
first reaction was to reject participation on the grounds that the access
road was not part of the project. When the Venezuelans pointed out that
the Bank had already disbursed $865,000 for that road, completed in February
1966, an extensive discussion followed. The Bank had approved disbursements
for this access road through extensions of major expressway contracts. Part
of the works comprised the financing of the interchange at Los Totumos, but
the Bank did not realize at the time that the contracts included works beyond
the interchange. The Bank asked for legal opinions from the Venezuelan
authorities. After the Attorney General confirmed that the road was indeed
part of the project works, which included construction of the two expressway
sections and access and approach roads, as indicated in the loan agreement,
the Projects Department decided to appraise the already completed work.
The appraisal concluded that the access road was well justified and the issue
was resolved in February 1968, when the Bank formally accepted the inclusion
of this road in the project.

Shown below is the project as originally conceived and as finally
modified:

Venezuela Expressways - Loan 306-VE

Estimated and Actual Costs and Actual Completion Dates

(US$ million equivalent)

Actual
Estimated Actual % Actual of Completion

Cost Cost Estimated Date

I. Original Project

A. Coche-Tejerias
(Xway) 75.4- 71.9 05 April 1965

B. Valencia-El
Palito (Xway) 45.2 46.5 103 December 1965

Sub-total 120.6 118.4 98

a/ Includes 15% construction contingencies after 1961 for both expressways.
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Venezuela Expressways - Loan 306-VE (Cont'd.)

Estimated and Actual Costs and Actual Completion Dates

(US$ million equivalent)

Actual
Estimated Actual % Actual of Completion

Cost Cost Estimated Date

II. Project Additions

A. Los Totumos-La
Penita Access - 4.7 - March 1967

B. El Palito Inter-
change-Puerto
Cabello Ext. - 2.8 - February 1968

GRAND TOTAL 125.9

Sources: IBRD Appraisal Report TO-288a; Bank Supervision Reports; Miller,
Warden and Western, Final Quarterly Progress Report, June 30, 1967.

The project was fully implemented, after three postponements of
the closing date, by February 1968, when the El Palito Interchange and im-
provements on the 7 km extension towards Puerto Cabello were completed
(Table 1). The delays in completing the original expressway projects --
four months for Coche-Tejerias and 12 months for Valencia-El Palito -- were
minor, considering the substantial administrative delays incurred during
the early implementation period. Part of the delay on Valencia-El Palito
was also due to particularly difficult rock excavation on a 7 km stretch.
The 14-month delay on the El Palito Interchange and 4 km extension to Puerto
Cabello was mainly attributable to slow progress on final designs after
Bank acceptance of this addition to the project in 1965.

Throughout implementation loan disbursements continuously lagged,
due mainly to complex bureaucratic requirements within the Venezuelan
Government. With 90% of physical works completed by 1965, only 60% of the
loan had been disbursed. Major disbursements were made during 1964-1966
instead of 1962-1964, as originally planned. The Bank pressed constantly
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for the streamlining of disbursement procedures until, by mid-1966, the
Ministry was able to report that the length of time between submission and
payment of a bill had been reduced from an average of 50-70 days to 20 days
through minor modifications in the regulations governing the disbursement
procedures, a permanent improvement that has been very helpful in subsequent
projects.

The total cost of the amended project was $125.9 million equivalent
(Tables 1 and 2). The actual cost of the two original expressway sections
was $118.4 million equivalent as against the original estimate of $120.7
million, a saving of 2%. On the Coche-Tejerias road the cost was 5% less
than estimated, but on the Valencia-Puerto Cabello there was a 3% overrun.
No comparison is possible on the El Palito-Puerto Cabello extension nor on
the Los Totumos-La Penita road because no clear original estimates are
available. On the expressways, the changes between estimated (before con-
tingencies) and actual (see Table 3) are explained mainly by increased quan-
tities of work in earth-works and drainage, and to a lesser extent by price
variations.

All supervision reports concur that the quality of construction,
which was carried out entirely by domestic contractors; was generally good,
and that supervision by Ministry staff was adequate. The performance of
the consultants was not discussed in the supervision reports; however, the
Venezuelan authorities in the Ministry of Public Works who were familiar
with the project were somewhat critical in retrospect. The consultants re-
viewed project designs, specifications and applications for disbursements,
and advised on supervision and materials testing. The Venezuelans contend
that it was possible at the time to foresee the serious slide and "uplift"
problems which occurred shortly after completion on the Coche-Tejerias road,
where a deficiency appeared just south of the Ocumitos Tunnel on a 3 km
stretch, and where two of the four lanes have been permanently closed to
traffic for the past five years. The National Guard is on 24-hour duty to
prevent overtaking in this winding 3 km section with steep gradients, although
this still takes place causing some serious accidents. We have no way to
definitely assess whether these slide problems could have been foreseen,
but it is obvious that a more detailed -- and costly -- survey would have
helped.

The issue of international competitive bidding and procurement
permeated project implementation. The Venezuelans continuously awarded
contracts, mostly relatively small, without informing the Bank or the con-
sultants, but, more importantly, without following international bidding
procedures. In most cases, the Bank judged the size of the contracts too
small to have justified international competitive bidding, and in general,
it did not raise serious objections to the procedures followed by the
Venezuelans. At that time, international bidding procedures had not been
formalized.
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D. Traffic Evolution

Actual traffic on the two expressways has been about 10% lower
than anticipated. Between 1965 and 1971, daily traffic averaged 9,000
vehicles as compared to the appraisal estimate of 10,000 (Table 4). Overall
traffic volumes, however, do not adequately reflect the traffic variations
between sections: for the period 1965-1971, traffic utilizing the 25 km
Coche-Cortada de Maturin section was 16% lower than projected, although in
absolute terms it was almost twice the level of the section between Cortada
de Maturin and Tejerias. On the latter, actual traffic was 36% below the
original estimate. Traffic on the Valencia-Puerto Cabello section was about
equal to original estimates, but the largest growth took place on the first
20 km near Valencia (Table 4, Valencia-Trincheras) where daily traffic aver-
aged 14,000 vehicles from 1965-1971, about 2.5 times that on the second
half of the expressway. This differential is explained by the rapid growth
of the Valencia region in the past decade, where a number of large industries,
including several automobile assembly plants, have been established. This
region offers an attractive alternative to congested Caracas which is less
than 160 km away, and where land prices are very high.

The main reason for traffic shortfalls is the lower-than-expected
level of diverted raffic. On the Coche-Tejerias section traffic diverted
from the old roadl was, on average, 32% of the total actual traffic on the
expressway in the 1965-1971 period as against 45% in the four years following
its opening but subsequently fell to 30%, as against the estimated 80%. The
problem was that the initial estimates on diverted traffic were too high:
they were based on the 75-85% diversion previously experienced on the Tejerias-
Valencia expressway, much greater than what should have been expected on
Coche-Tejerias, where the alternative road was in much better condition. The
old Valencia-Puerto Cabello road is somewhat comparable to the old Tejerias-
Valencia road, but the level of traffic was considerably higher on the latter;
for this reason, traffic diverted to the Valencia-Puerto Cabello expressway
was also less than expected.

As a matter of fact, traffic on the old parallel roads grew at an
annual rate of 5% between 1967 and 1971, following a temporary decline in
the first two years after completion of the project roads (Table 5). A
major reason for this growth is that owner-operated trucks (about half of
the national fleet) continue to use the old roads, especially the parallel
Coche-Tejerias highway, for all trips or, in some cases, they travel on the
old road when loaded and return on the expressway when empty, to save toll
expenses, as the charges for loaded and unloaded trucks differ substantially.
As a consequence, the number of trucks using the expressways is lower than
anticipated. The actual vehicle composition on Coche-Tejerias was 77% cars
and 23% trucks, close to the estimated 75-25%, but it is 85% and 15% instead
of the estimated 65-35% on the Valencia-Puerto Cabello road.

1/ This is the Pan American Highway, which is 14 km shorter than the expressway
but not exactly parallel to the new road. For instance, traffic destined for
the surrounding area of Los Teques would not use the expressway, which by-
passes these areas (see map).
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E. Economic Returns

In the analysis of direct road user benefits, the original appraisal

quantified only savings in vehicle operating costs. Time savings and reduced
accident costs were not quantified, although they are mentioned in the appraisal

report. Also, the original calculation did not take into account the savings

from increasing congestion costs on the old roads nor did it differentiate

vehicle operating costs for cars and trucks. In this audit calculations are

based on actual traffic data, construction and maintenance costs, up-to-date

information on vehicle operating costs, and estimates of time savings.

Coche-Tejerias

In order to make a comparison for the Coche-Tejerias Expressway
with the originally calculated rate of return, we adopted the same system

of computing savings in vehicle operating costs and assumed a 35-year life.

The ex-post return obtained using the appraisal report method is 9% as com-

pared to the original estimate of 8% (Table 6).

In the present audit the appraisal methodology has been revised:
cost savings on car and truck traffic have been clearly differentiated and

we have assumed a 25-year economic life, a more reasonable period. Also

included are the costs and benefits of the Bank-financed access road Los
Totumos-La Penita. With ample allowance for the costs of repaving in the

tenth year of road operation, and for unusually high maintenance costs, we
obtained a return of 10.7% including savings in vehicle operating costs and
travel time, and 8.7% without time savings.

There are several explanations for these fairly low returns. First,
the combined cost of construction and reconstruction is high relative to

the benefits that materialized. The total construction cost was $1.3 million
equivalent per km, but due to the recurring slide problems mentioned previ-
ously, about $29 million will be spent by 1976 to complete repairs and re-

construction in addition to regular maintenance expenditures amounting to

about $700,000 a year. These costs understandably reduced the actual return

on the investment, as reflected by sensitivity analysis: if the costs were

reduced by 25%, the return would be l).8%, while a 25% increase in benefits

would result in only a 13.0% return., Second, there has been since the

early 1960s a viable alternative for most of the traffic served by the ex-

pressway: a paved undivided four-lane highway for 26 km (Coche-Los Teques)

and a two-lane highway with paved shoulders for the remaining 20 km. It

is well utilized at present with a traffic volume in 1971 20% higher than

on the expressway. Finally, traffic volumes on the section near Tejerias

1/ Further sensitivity analysis supports this conclusion. Using the revised

method, but increasing to 50% of average wages the basis for calculation

of time savings, a 13.3% IRR is obtained (Table 6, III).
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have been considerably lower than anticipated, as indicated before.l/ The
return for this section was only 6.3%, including time savings.

In order to better understand the road's impact, a further analysis
was undertaken for the 25 km section closer to Caracas, where traffic was
about twice the level of that on the rest of the expressway. The return
for this section is 14.0% including time savings and 11.7% without them.
This higher return was obtained in spite of allowance for extra costs to road
users connected with the closure of two lanes on the 3 km section south of
the Ocumitos Tunnel, and for reconstruction and repairs.

The major benefits of the Coche-Tejerias expressway are savings
in operating costs amounting to 71% of total benefits, with the remainder
accounted for by time savings (Table 7). The low proportion of benefits
from time savings is due to conservatively estimated values given to travel
time. Only 20% of the average hourly wage rate of car owners was applied
to quantify time savings (Table 6). Moreover, business trip time was also
valued at the same rate as non-business trip time. If we assume that 20%
of total trips are non-home based and valued at full hourly wage rates, and
all other trips are valued at 50% of wage rates, overall benefits would of
course rise and the benefit composition would change to 44% in operating
costs and 56% in time savings.

Valencia-El Palito-Puerto Cabello

In computing returns on this expressway we have taken the costs
and benefits on the entire Valencia-El Palito-Puerto Cabello section, al-
though the last 3 km near the port were constructed with Government funds.
The expressway yielded a 14% return using the appraisal method as against
the originally projected 8%. Using the revised method, the return is 22%
including all direct benefits and 20% excluding time savings.1./ Separate
returns for shorter sections would be very similar.

The reasons for this high return are, first, that this section
did not experience bad slide problems, so that no reconstruction expendi-
tures were required. Also, the alternative road is a two-lane paved high-
way traversing mountainous terrain and having long steep grades; the reduc-
tion in vehicle-operating costs in the mid-1970s on the expressway, relative
to the without-project situation, amounts to 45% for cars and 60% for trucks,
which would progressively increase to 50% for cars and 70% for trucks by 1985.

l/ A separate rate of return was not calculated for the Totumos-La Penita
access road; its costs and benefits were included in the calculation
for the 34 km section near Tejerias, from which it branched.

2/ A 25% IRR was obtained using the revised method and increasing to 50%
of average wages the basis for calculation of time savings (Table 6).
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By contrast, the comparable cost reductions on the Coche-Tejerias expressway

amounted to 35% for cars and 45% for trucks in the mid-1970s, increasing

to 48% and 60% by 1985. The current average travel speed on the old road

is 20 km/hr for trucks and 35 km/hr for cars; without the project, congestion

costs would have been very high. In addition, the road goes through several

towns where shops and houses are strung out beside the road, and through

traffic must compete with pedestrians.

Another reason for the high return is that traffic growth was fas-

ter than anticipated because of the rapid growth of the Valencia area. The

higher proportion of truck traffic also means that most of the benefits are

savings in vehicle-operating costs. These account for 84% of the total,

the remaining 15% being derived from time savings. Sensitivity analysis

indicated that if 20% of total trips were for business, and non-working travel

time was valued at 50% of hourly wage rates, time savings would comprise

32% and vehicle cost savings 68% of total benefits.

F. Toll Revenues

While the two expressway sections are toll roads, they were not

intended to be self-liquidating. In Venezuela, toll highways are operated

by the Ministry of Finance, independently from the Ministry of Public 
Works

(MOP). The tolls collected are remitted to national treasury funds as part

of the Government's ordinary income.

Total gross revenues from toll charges on the project expressways

during 1965-1972 fell far below the projected level (Table 8), amounting

to only $10.1 million equivalent, or 36% of estimated on Coche-Tejerias and

$9.2 million equivalent, 48% of estimated, for the Valencia-Puerto Cabello

section.I/ The main- reason for these lower revenues is the lower than ex-

pected truck traffic because trucks continue to use the old roads, especially

when they are loaded, to avoid paying the toll. Apparently, toll charges

for loaded trucks prevented a considerable diversion to the expressways,

especially on Coche-Tejerias. Other reasons are the lower levels of realized

traffic on the Coche-Tejerias expressway, and lower than projected toll charges.

We have not been able to assess the impact of the toll system on traffic

on the old and new roads, but the results suggest that a different structure

of toll charges, especially for trucks, might have induced a higher level of

diversion to the expressway.

G. Design Standards and Maintenance

The original designs and detailed engineering studies for the two

expressways were completed in 1957 by a local engineering firm. 
After de-

tailed investigations on local topography and geology, this firm came up with

route designs for Coche-Tejerias requiring three tunnels and a 600-meter

1/ There is no toll charge on the El Palito-Puerto Cabello section.
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bridge, at an estimated total cost of $89 million equivalent. When a
new Government came into power in early 1958, major revisions were under-
taken in the public works program and a commission was set up to consider
less expensive design standards on the Coche-Tejerias section. By 1960,
when Venezuela first requested a Bank loan, the Government, with Bank en-
couragement, had accepted the commission's recommendations. Final designs
adopted by the MOP called for $58 million equivalent, after elimination of
the commission's recommended 600-meter arch which would have spanned the
section where the serious slide problem has been occurring since 1968.
Elimination of the arch resulted in a cost saving of $8.9 million equivalent.

The main problem in the project is the 3 km section on the Coche-
Tejerias road where the slides and uplift problems have occurred. It is
only a short section, but it has caused serious and costly problems. Two
lanes have been closed since 1968 and will not be opened until reconstruc-
tion work is completed around 1975-76. This was the section where the
original designs were modified, with Bank concurrence, to avoid a second
tunnel and a bridge, by diverting the road around the mountain ridge and
supporting it by a 500-ft embankment. This embankment collapsed in one
place. Nevertheless, an arch spanning about 200-250 meters is under con-
struction where the slides occurred. Repairs and reconstruction have been
expensive. MOP officials estimate that $24 million equivalent will be
spent over the next five years, a large proportion of which can be attri-
buted to this 3 km section; this figure does not include regular mainte
nance. From the opening of the road in 1965 until 1972, an estimated $5
million equivalent has been spent for slide clearance and repairs. In
addition, negotiating this section increases road user costs. During
peak hours, cars stuck behind a slowly climbing truck have to reduce speed
causing time loss and higher operating costs.

We have not been able to establish whether this problem could
have been avoided by reverting to the original, more expensive design, which
was based on extensive surveys. To come to a firm conclusion on the sub-
ject would have required detailed engineering analysis of a kind that is
beyond the terms of reference of an audit. What is clear is that opinions
today seem to be radically different among Venezuelan engineers, the con-
sultants and Bank staff who were involved in the project.

There was an additional minor problem concerning type of pavement.
During project preparation there was a long discussion on the subject, with
the Bank arguing for flexible pavement on the grounds of economy, and the
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Venezuelans arguing for the use of rigid pavement. 
Contrary to the recom-

mendations of the Bank and the consultants, the Venezuelans went ahead and

paved several sections of the two highways with 
rigid pavement without in-

forming the consultants as had been agreed. It was later found out that

the Ministry was under heavy pressure to help the local cement industry,

which was going through a bad recession. In view of the good quality of

maintenance in Venezuela and, in retrospect, the lighter-than-expected traf-

fic, the use of flexible pavement was appropriate.

Regarding maintenance, the original appraisal mission noted that

it was very expensive and the organization overstaffed, but the loan agree-

ment did not include special conditions other than a general clause 
calling

for adequate maintenance on the project roads. Actually costs have further

increased while the productivity level has decreased. 
The system-wide annual

average highway maintenance cost in Venezuela is about 
$4,000 per km. The

expressways in mountainous areas such as Coche-Tejerias 
and Valencia-El

Palito normally require about $8,500 per km for regular maintenance. 
A large

number of maintenance employees hired in the 1950s under an unemployment

relief program caused a sharp climb in costs, and throughout the 1960s the

number of people on the public payroll continuously increased; 
an estimated

10,000 to 20,000 workers are presently employed by 
the Maintenance Division

of MOP. Consequently the labor component is 75-85% of maintenance 
expendi-

tures, despite the capital-intensive techniques employed. In addition, an

inordinate number of people are hired as clerks, accountants, 
and in other

overhead positions.

The Bank did not tackle this problem; no further mention 
was made

of the maintenance issue after an initial discussion during 
the appraisal

stage. It is unclear to us how much could have been done 
by the Bank on

this issue, given the fact that this was the Bank's first operation in

Venezuela, that other major issues were under discussion, and that changing

the maintenance organization implied a serious impact on 
employment. How-

ever, maintenance should have been discussed more extensively 
in subsequent

loans.

H. Conclusions

The original loan project, comprising construction of 
the Coche-

Tejerias and Valencia-El Palito expressway sections, 
was implemented smoothly

and with little delay after the initial administrative 
problems were resolved.

The additions to the project -- the Los Totumos-La Penita access road and

the El Palito interchange and extension toward Puerto 
Cabello - were com-

pleted later with use of surplus loan funds. 
Although the project was en-

larged, the actual total cost,$1
2 6 million, was only 4% above the original

estimate of $121 million.
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The major objective of the original project, as stated in the
appraisal report, was to relieve growing congestion on the existing roads
and to accommodate anticipated traffic growth. Secondly, the project roads
were expected to encourage industrial and residential dispersion (to relieve
congested Caracas), agricultural intensification in the Aragua Valley and
increased utilization of the port at Puerto Cabello. The project roads werejustified in terms of reduced vehicle operating costs. Our analysis indi-
cated that the project has generally more than accomplished its primary
objectives: in the absence of the project, the old roads could have accom-
modated traffic growth only with heavy congestion costs. The two express-
ways realized overall traffic volumes close to original estimates and
helped to reduce vehicle-operating costs both on the old and new roads.
Although the volume of diverted traffic was only half the projected level,
the level of generated traffic exceeded original estimates by about 30%,
thus bringing the overall volume to only 10% below the appraisal estimates.
As regards secondary project benefits, much industrial dispersion and
residential growth has taken place especially near Valencia, though, to
date, less progress has been made with the intensification of agriculture
in the Aragua Valley and the utilization of Puerto Cabello.

The economic return for the project roads, calculated in the same
way as in the appraisal report,was 9% for Coche-Tejerias and 14% for
Valencia-Puerto Cabello, both exceeding the 8% original estimate. If modern
appraisal methods are considered, the returns improve somewhat on Coche-
Tejerias, to almost 11%, and substantially on Valencia-Puerto Cabello, to
22%. The Cortada de Maturin-Tejerias section had a lower return, of 6.3%.
However, this section had to be built at about the same time as the others
in order to complete the Caracas-Valencia-Puerto Cabello network.

In spite of the serious technical problems found on one stretch
of the Coche-Tejerias expressway, the Bank's original emphasis on cost
reduction seems justified. The roads originally proposed would have had
low returns and would have raised serious questions as to whether or not
Bank funds should have been invested. It has not been possible to estab-
lish whether the technical problems on the 3 km section which has had to
be partially closed could have been solved by longer, more expensive
engineering studies. The general principles of road planning promoted by
the Bank seem to have had an important positive influence on other road
investments in the country. The impact of the toll system on the level
and structure of traffic is an issue on which the Bank should have played
a larger role; for example, a monitoring of the traffic evolution on the
expressways would have detected the lower-than-expected levels of diverted
traffic, raising questions about the impact of the toll system.



Table 1

Venezuela Expressways: Loan 306-VE
Costs and Completion Dates, Actuals vs. Estimated

(Bs millions)

Length (km) Total Cost Aver. Cost per km Completion Date

Est. Actual Est.a/ Actual % Act. of Est. Est. Actual Est. Actual Months Overrun

1. Coche-Tejerias Expressway b/ 59 59 339.4 323.5 95  5.8 5.5 612/1 A4 4/1965 4
Los Totumos-La Penita Access- 10 10 21.0- 21 .100 2.1 2.1 - 3/1967 -

Subtotal 69 69 360.4 344.5 96 5.2 5.0

2. Valencia-El Palito Expressway 35 43 203.6 209.5 103 5.8 4.9 12/1964 12/1965 12

El Palito-Puerto Cabello c/ c/
Extension c/ 4 7 7.8- 12.7- 2.0 1.8 12/1966S/ 2/1968 14

Subtot al 39 50 211.4 222.2 105 5.4 4.4

Grand Total 108 119 571.8 566.7 99 5.3 4.8

a/ Bank Appraisal estimate including 15% construction contingecy after 1961 for Coche-Tejerias and Valencia-El Palito.

b/ Added to the project only after capletion in 1967.
E/ Added to the project in 1965; estimated cost for 1965 for El Palito Interchange plus 4 km construction towards port; actual cost for Interchange plus

7 km extension towards port.

Source: IBRD Appraisal Report TO-288a; Bank Supervision Reports; Miller, Warden and western, Final Quarterly Progress Report, June 30, 1967.



Table 2

Venezuela Expressways: Loan 306-VE
Total Costs (Bs millions)a/

Prior Actual

to Actual Total
1961 1961 1962 1963 1964 1965 1966 1967 1968 Total US$mil. equiv.

b/
I. Coche-Tejerias-

a. Construction 49.3 20.6 9.5 93.1 65.2 21.1 43.1 13.9 3.2 319.0 70.9
b. R.O.W. 3.2 3.2 3.2 - - - - - - 9.6 2.1

c. Engineering Services 2.5 1.0 0.5 4.6 3.3 1.0 2.1 0.7 0.2 15.9 3,5

Subtotal 55.0 24.8 13.2 97.7 68.5 22.1 45.2 14.6 3.4 344.5 76.6

II. Valencia-Puerto Cabe"l0c/

a. Construction 9.1 9.1 4.0 49.7 52.7 12.9 45.8 5.7 4.9 193.9 43.1
b. R.O.W. 6.2 6.2 6.2 - - - - - - 18.6 4.1
c. Engineering Services 0.5 0.5 0.2 2.5 2.6 0.6 2.3 0.3 0.2 9.7 2.2

Subtotal 15.8 15.8 10.4 52.2 55.3 13.5 48.1 6.0 5.1 222.2 49.4

Grand Total 70.8 40.6 23.6 149.9 123.8 35.6 93.3 20.6 8.5 566.7 125.9

a/ Conversion Rate: Bs 4-50 = US$1-.O
b/ Includes Los Totumos-La Penita access, included in amended project.

/ Includes El Palito Interchange and 7 km connection towards Puerto Cabello, included in amended project.



Table 3

Venezuela Expressways: Loan 306-VE
Breakdown of Construction Costs by Type of Work
Actuals vs. Appraisal Estimates (Bs millions)

Coche-Tejerias Valencia-Puerto Cabello
Est.a/ Actualb/ Zst.a/ Actualc/

Earth Works z Drainage 100.2 187.2 38.4 112.7

Bridges & Viaducts 21.4 9.6 20.1 10.8

Tunnels 19.1 10.8 28.6 0.0

Paving 42.6 47.0 28.2 34.7

Interchanges 36.2 0.0 18.2 0.0

Toll Stations 3.3 4.1 5.9 3.4

Complementary and 56.3 60.3 11.5 32.3
Compensatory Works-

Total Cost 279.1 319.0 150.9 193.9

% Overrun % Overrun
Total Cost 279.1 298.0 7 il242 181.2 20

(excLuding additions
to original project
described in b/ and
c/ below) -

a/ Excluding 15% construction contingencies after 1961.
b/ Includes the cost of the Los Totumos-La Penita access road added to the project

after appraisal; total cost: Bs 21.0 million; breakdown within categories of
work not available.

c/ Includes the El Palito Interchange and 7 km extension towards Puerto Cabello
added to the project after appraisal; total cost: Bs 12.7 million; breakdown
within categories not available.

d/ Includes: relocation of existing roads and services, construction of agricul-
tural underpasses and service tracks, acc roads, etc.

Source: IBRD Appraisal Report T0288a; Miller, Warden and Western, Final Quarterly
Report, June 30, 1967.



Table ,

Venezuela Expze asways: Loan 306-VE
Average Daily Traffic: Actual vs. Projected

(thousands)

a/Coche-Cortada de Maturin Annual Actual Cortada de Maturin-Tejerias Annual Actual Valencia-Puerto Cabello Annual Actual Valencia-Trincheram Annual Actual
Projected Actual Growth Rate (%) ojected Actual Growth Rate (%) Proected Atua Gruath Rate (%) Proect Actual Growth Rate (%)

ADTrr All Traffic

1965 13.10 9.60 10.50 4.84 7.00 5.00 n.a. n..
1966 14.10 10.25 7 11.05 6.60 36 7.40 6.00 20 n.a. n.a.
1967 1i.84 12.57 23 11.62 7.72 17 7.90 7.20 20 n.a. n.a.
1968 15.62 13.83 10 12.22 8.61 12 8.41 8.55 19 n.a. 12.39
1969 16.414 14.34 4 12.86 8.68 1 8.94 9.17 7 n.a. 13.06 5
1970 17.30 15.41 7 13.50 9.00 1 9.50 10.71 17 n.a. 14.54 11
1971 17.98 16.1, 5 13.97 9.29 3 9.96 11.64 9 n.a. 16.3 12

Annual Average- 15.67 13.16 12.24 7.82 8.44 8.32 n.a. 14.08

ADT: Passenger Car Equiv.-

1965 20.10 13.96 15.75 7.11 11.90 6.42 n.a. n.a.
1966 21.15 14.90 16.57 9.69 12.58 7.71 n.a. n.a.
1967 22.26 18.28 17.43 11.33 13.44 9.25 n.a. n.a.
1968 23.43 20.11 18.3A 12.63 14.37 10.98 n.a. 15.91
1969 24.66 20.84 19.29 12.74 15.26 11.78 n.a. 16.76
1970 25.95 22.40 20.25 13.21 16.20 13.75 n.a. 18.67
1971 26.99 23.47 21.04 13.64 16.96 14.95 n.a. 20.98

Annual Average 23.50 19.14 18.38 11.48 14.39 10.69 n.a. 18.08

a/ The El Palito-Puerto Cabello Section of Valencia-Puerto Cabello Expressway was completed only in 1968.
b/ Weigted averages for all sections: 10,000 VPD; Actual 9,000 VPD.
c In accordance with Appraisal Methodology, one truck has been given the value of three cars.

Note: % of total vehicles. Coche-Cortada de Maturin Cortada de laturin-Tejerias Valancia-Puerto Cabello Valencia-Trincheras
Pojected Actua td uled EM cd Actual Projected Actual

cars 29 77.3 75 76.6 65 85.8 65 85.8
trucks 25 22.7 25 23. 35 14.2 35 14.2

Source: Appraisal Report TO-2
8 8

a and Direccion de Vialidad.



Table 5

Venezuela Expressways: Loan 306-VE
Actual Average Daily Traffic on Old Highways (thousands)

Coche-Tejerias Valencia-El Palito
Coche-Los Teques Los Teques-Tejerias Valencia-Naguanagua Naguanagua-El Palito a/

1961 14.0 9.2 10.2 n.a.
1962 14.2 10.3 10.2 n.a.
1963 15.1 10.3 11.2 3.8
1964 15.5 11. 11.5 4.2
1965 13.7 8.4 9.1 0.7
1966 1h.0 7.5 9.7 1.7
1967 15.4 7.0 11.0 1.9
1968 16.2 6.5 11.2 2.0
1969 17.9 6.5 12.5 2.0
1970 18.3 7.4 13.4 2.2
1971 19.2 7.6 15.1 2.2

a/ El Palito-Puerto Cabello not included; project road was superimposed on existing road for that section.

SOURCE: MOP: Direccion de Vialidad.



Table 6

Venezuela Expressways: Loan 306-VE

a/
Internal Rates of Return (2)-

I. Appraisal Report Method Projected Actual

A. Coche-Tejerias 8 9.3

B. Valencia-Puerto Cabello 8 13.9

a/ b/ Without
II. Revised Method- Direct Benefits Time Savings

A. Coche-Tejerias- 10.7 8.7

1. Coche-Cortada de Maturin 14.0 11.7

2. Cortada de aturin-Tejerias 6.3 4.8

B. Valencia-Puerto Cabello 21.9 19.6

III. Revised Method Direct Benefits-

A. Coche-Tejerias- 13.3

B. Valencia-Puerto Cabello 24.9

a/ See Annex A for methodology.
b>/ Includes savings from reduced vehicle operating costs and travel time,

the latter based on 20% of average hourly wage rates of road users (see
Annex A).

c/ Savings from reduced vehicle operating costs only.
d/ Includes costs and benefits of tho 10 'im access road, Los Totumos-La

Penita.
e/ Includes savings from reduced vehicle operating costs and travel time,

the ltter based on 50% of average hourly wage rate of road users (see
Annex A).



Table 7

Venezuela Expressways: Loan 306-VE
Breakdown of Road User Benefits (t)

I. Road User Benefits Coche-Tejerias Valencia-Puerto Cabello

Vehicle Operating
Cost Savings 71 84

Time Savings_/ 29 16

II. Road User Benefits

Vehicle Operating
Cost Savings 49 68

Time Savings- 51 32

a/ Time savings calculated on basis of 2O% of average hourly wage of all road
users. (See Anhex A, Methodology).

b/ Time savings calculated on basis of 20% of total trips (business) at full
hourly wage rates and 80% of trips at 50% of hourly wage rates.



Table 8

Venezuela Expressways

Loan 306-VE: Toll Revenues on Project Roads
Actuals vs. Estimated

(Bs millions)

Coche-Tejerias Valenc ia-Puerto Cabello
Est. Actual Est. Actual

1965 13.1 5.1 8.7 -

1966 13.8 5.4 9.2 4.4

1967 14.5 5.7 9.8 4.5

1968 15.3 5.8 10.4 4.9

1969 16.1 5.8 11.1 5.6

1970 16.9 5.9 11.8 6.9

1971 17.6 5.9 12.4 7.0

1972 18.3 6.0 13.0 8.0

Total: 125.6 45.6 86.4 41.3

Source: Direccion de la Renta Interria, IBRD Appraisal, TO-288a
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PREFACE

The Bank Group began lending for education in Fiscal Year (FY)
1963, and commitments have risen rapidly from $5 million in that year to
nearly $25 million in FY1968 and $280 million in FY1973, and they are
still growing. Ex-post evaluation of Bank lending for education therefore
seems desirable, but it is also particularly difficult, for various reasons
including the exceptionally long 'gestation' period that normally occurs,
even under the best circumstances, between signing the contract for school
construction and stable employment of the graduates.

In view of the importance of learning more about the actual
results of Bank-supported education projects, it was nevertheless decided
to include an evaluation of a completed education project in the Operations
Evaluation Department's work program for FY1973. As of June 1972, when
selection had to be made, there were only four education loans/credits on
which disbursement had been completed.1!/ Of these four, only one -- to
Kenya -- met two criteria considered important in selection of a project
for evaluation, namely that the project should have been oriented mainly
to secondary and technical education (the Bank's main focus of attention
in this field)?/and designed to have qualitative as well as quantitative
impact on the education system (a persistent theme of most Bank activity
in this field). The following report is the synthesis of the evaluation
(carried out discontinuously between June 1972 and June 1973) of the proj-
ect financed under IDA Credit 93-KE of August 1966, which provided $7 mil-
lion for a $10 million equivalent expansion of general and technical
secondary education and of primary teacher training in Kenya; credit dis-
bursements were completed in 1970.

Beyond the audit of physical execution and adherence to credit
covenants, evaluation of education projects should assess their internal
efficiency (covering matters such as costs of education and student per-
formance in school examinations) and their external productivity (contri-
bution to supply of trained manpower and larger economic benefits). During

1/ To Chile, Kenya, Tanzania and Tunisia. During FY1973 disbursements
were completed on a further three loans/credits for education, to
Bangladesh, Ethiopia and Philippines.

2/ Some 80% of Bank lending for education through the end of FY1971 was
for secondary schools, and 30% for technical (as opposed to general
and teacher training) education at all levels.
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the course of this study two major surveys were planned -- the first of asample of secondary school graduates, tracing their employment history andgenerating data principally for analysis of external productivity, and thesecond of a sample of current secondary school students, using standardtesting techniques recently developedi/and designed mainly to answer ques-tions about internal efficiency. In the event both these plans were frus-trated, for various reasons among which the study's scheduling and timeconstraints and lack of support in Kenya were dominant. The study had torely on published data, interviews and small-scale surveys which the eval-uation mission was able to carry out in its fieldwork. All the availableinformation has been drawn together to deal with project implementation,internal efficiency and external productivity, but the answers to manyimportant questions still remain tentative. Annex 1 describes briefly themethodology used.

The principal purpose of the IDA project, in line with Bank educa-tional lending policies at the time, was to help meet the educated manpowerrequirements of the modern sectors of Kenya's economy as forecast in themid 1960s. The purpose of this evaluation study is mainly to answer thefollowing questions:

(a) were the project's objectives, as stated in the
Credit Documents, achieved, and if not, why not; and

(b) were the project design and objectives right in
light of the information and criteria available
at the time of project appraisal.

Lessons, both policy and operations oriented, were drawn from the answers.

Consequently the report not only covers to some extent the auditof the project's execution and operating results as a completion reportwould, but also reviews the actual developments and growth patterns of therelevant education systems and manpower sectors. The first part of thereport deals with manpower supply and demand, the whole secondary educa-tion system, and national expenditures for education. An audit of thephysical implementation of the project follows. The project's operatingresults and forecasts are treated next, in more detailed sections dealingwith each of the four types of education financed under the project; becausethe project's qualitative objectives referred essentially to general second-ary education, achievement of these objectives is assessed in the correspondingsection. Equalization of secondary education opportunity is treated in thesame section. The report ends with conclusions and suggestions for the future.

1/ By the Institute of Educational Achievement of Stockholm (Dr. TorstenHusen).
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The reader should bear in mind that the project studied was one
of the earlier education projects to receive Bank Group financial support.1/
Because the Bank's experience has increased and its objectives and policies
have markedly changed since, the project set-up and achievements were eval-
uated, and operational and policy lessons drawn, in the perspective of respec-
tively past and present Bank criteria and objectives for lending in education;
it is believed that this report's analysis and some of its conclusions will
be relevant and useful to present Bank activities in education.

The assistance rendered to this study by officials of the Kenya
Ministry of Education and by the headmasters and staff of many schools in
Kenya is deeply appreciated. The invaluable cooperation and access to
ongoing studies afforded by staff members of the Institute of Development
Studies of the University of Nairobi, and particularly by Dr. Anthony Somerset
and Mr. Peter Kinyanjui, is most gratefully acknowledged. The assistance
and cooperation of the National Industrial Vocational Training Center, of
the Ministry of Labor, in the execution of the missia survey of technical
school graduates in their Nairobi premises are highly appreciated.

Currency Equivalent 1965-72:

K1 1.00 = KSh 20.00 = US $2.80
KSh 1.00 = US $0.14
US $1.00 = KSh 7.15

1/ It was the 12th education project, out of a cumulative total of nearly
100 by the end of Calendar Year 1973.
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SUMMARY

In August 1966, IDA granted a US$7 million credit (93-KE) to
the Kenya Governnent to help finance a US$10 million project for the
expansion of secondary and technical education and of primary teacher
training. Manpower forecasts in the 1966-70 Development Plan indicated
that seconday schools should produce over the period 1964-70 at least
56,000 students with four years of secondary education. Three-quarters
of the total project expenditure were allocated to the creation of 11,800
places in 42 new and expanded general secondary schools, representing 40%
of the secondary places to be added over the period 1966-70; other places
were to be provided through better use of existing schools. The project
was also to provide 1,250 additional places in 2 new and 6 expanded tech-
nical/vocational schoolsl/ and 950 places in 18 expanded primary teacher
colleges, which represented all the new places to be added in 1966-70.

About 50% of the additional places in secondary schools and
practically all those in technical schools and teachers colleges were
planned for boarding. The project included construction of 545 staff
living quarters, accounting for 25% of the project cost. In addition,
each secondary school in the project was to be equipped with at least
one workshop in either agriculture, commerce, home economics or indus-
trial arts.

Curricula and examinations were to be modernized, particularly
in secondary education, on the basis of the findings of the Government
Curriculum Development Center; the percentage of passes on examinations
was expected to increase. Curricula in project secondary schools were
to be broadened with the introduction of practical courses associated
with the workshops. Science teaching was to receive greater emphasis,
particularly in the final years of secondary education.

All project works except on two secondary schools, one technical
school and one college, were completed by the December 1969 target date,
but disbursements from the Credit were behind schedule by one year on
average, due to initial delays in construction. All secondary and tech-
nical schools originally envisaged were built or expanded, and the funds
planned for 18 teacher colleges were reallocated by the Government among
11 larger colleges to achieve scale economies.

Regarding construction, the results of the first bids were sub-
stantially higher than the cost estimates; so the Bank urged changes in bidding
procedures and cheaper design standards. As a consequence, at the cost of some
delay, schools were grouped in bulk tenders, and international bids called;

1/ Excluding a Technical Institute in Mombasa where IDA involvement was
marginal.
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in the end, all contracts were made with local contractors and bulk
tenders did not yield the expected reduction in costs.

Due to higher than expected costs, the quantity and quality of
project facilities were lowered below original plans. The number of class-
rooms and teacher houses built was reduced by 5% and the number of dormi-
tories was cut by half; standards of accommodation were reduced, particu-
larly in libraries and some workshops, and building design was somewhat
too much standardized. Savings were made on furniture and equipment,
particularly on the amount or the specifications of machinery. Total
cost overruns on the project were finally negligible; on construction,
which accounted for 90% of the total cost, the cost overrun was 9% and
was compensated by savings of 25-45% made on equipment and furniture.
Overall, the project physical achievements have been satisfactory, given
the decision not to increase the financing of the project.

Procurement procedures and practices of the Project Unit, which
was set up in the Ministry of Education to execute the project in accor-
dance with the Bank's requirements, added to the difficulties in project
implementation. Too many of some items were procured, and too few of
others. Some equipments were incompatible with one another or lacked
adequate manuals. Some laboratory equipment was ill-distributed among
schools. More seriously, the lack of proper tendering specifications and
reductions in standards have hampered the effective use of the school
facilities and equipment; difficulties in equipment maintenance and in
obtaining spare parts may have offset the advantage of international bidding.

Overall enrollment in the project schools reached targets; out-
put (in terms of leavers) lagged behind by about two years, as follows:

Enrollment and Output in Project Schools

Enrollment Index Output Index
1970 1972 1970 1972

Secondary (as % of 1970 target) 103 110 95 105
Technical (as % of 1969 target) 89 124 55 79
Teacher Colleges (as % of 1970 target) 86 100 83 100

Total (as % of total target) 98 110 85 100

The project teachers colleges have contributed by 30% to the expansion of
primary teacher training. Qualified teachers now represent 80%, instead
of 65% of the primary teaching force. The concentration of teacher train-
ing in larger colleges has enabled reduction of unit recurrent costs in
colleges by 15%.

The technical education system received insufficient attention at
appraisal time. The three project technical secondary schools (secondary
schools with a technically biased program) have had declining examination
performances. In the vocational schools, unstable programs of two- and
three-year courses resulted in low output and rising unemployment of
graduates; graduates employed within five months of graduation were 90%
in 1966, but 50% in 1971. A four-year course designed in 1971 reversed
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the trend, and vocational schools are becoming popular and productive. The
availability of qualified technical teachers and the pattern of workshop
training have been the key factors in the graduates' post-school performance.
The workshops installed under the project need extension and additional equip-
ment to cope with the new course.

The project secondary schools met rapidly their enrollment targets.
They have been, on average, similar to the other Government secondary schools
in terms of student-teacher ratios, proportion of qualified teachers (nearly
100%), and examination results. Recurrent costs per student enrolled have
also been similar, despite the much larger size of IDA schools.

Of the 30 project schools planned for rural areas, 20 were to
include at least one day-stream. Consequently, project schools were allo-
cated mainly to the densely populated regions, which already had the best
education facilities and secondary enrollment ratios. Kenya maintained
competitive selection policies spreading each school intake over a whole dis-
trict; as a result, only 7 of the 30 rural project schools have one or more day-
streams, and boarders account for 65% of the places added by the project.
Dcrmitories in most rural schools are presently overcrowded.

Practical courses workshops in secondary schools have been well
utilized, except the agricultural ones. The latter, equipped with modern
equipment and tractors, were generally not located in large farming areas,
and agricultural courses have been somewhat theoretical. Practical courses
have remained marginal in the curricula, teach techniques relevant mainly
to the modern sector, and do not seem to benefit much the local communities.
Using experience gained from the Bank's initiative, the Government plans
to equip other schools with workshops and practical courses.

Little progress has been achieved on the project's qualitative
objectives. Secondary school curricula received only minor modifications,
partly because the Curriculum Development Center lacked the necessary
expertise, and remain dominated by terminal examinations not well adapted
to Kenya and the curricula. Examination performance has declined in all
secondary schools.

Project implementation coincided with a large upsurge in the
demand for secondary education. Confronted by comparatively poor employment
and wage earning prospects in the agriculture sector, the rural communities
established large numbers of "harambee" secondary schools, built and
operated on a community self-help basis. The communities were expecting
large benefits from providing their children with secondary education, which
would give them a better chance in a modern employment market characterized
by hiring practices, and increasingly large wage differentials, tied to
education level. Under pressure from the communities, the Government took
over a substantial number of these schools, thus expanding the Government
system beyond the 1966 targets and compensating somewhat the IDA schools'
regional imbalance. Harambee schools, unaccounted for in either the Plan
or the appraisal report, contributed almost half of 1970 total secondary
enrollments, which were double the targets.
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The Harambee schools have, since 1964, provided secondary education
up to the final examination. Performance has been poor, due to low propor-
tions of qualified teachers and a lack of science teachers, materials and
laboratories; recurrent costs per student enrolled, covered by fees, have been
less than half those in Government schools. In recent years, harambee schools
have supplied 25 to 30% of Kenya's secondary school leavers and final examina-
tion passes.

Principally as a result of a fast growth of labor productivity, the
actual employment demand for Kenyan secondary school leavers - 44-51,000 over
the period 1964-1970 - has been somewhat less than projected; while, due to
the harambee expansion, the number of leavers - some 50-58,000 - has exceeded
targets. The surplus appeared around 1967, and is likely to continue to
grow. Tracer studies show that employment requires good examination performance,
and that at least 15% of the 1968-69 secondary school leavers were unemployed
during the first year after school.

The lessons to be drawn from this evaluation study deal with project
implementation, procurement, project follow-tip, methodology and new education
policies. These lessons apply primarily to Kenya, but could, with care, be
applicable to similar projects in other countries. They can be sunmarized
as follows:

- The Bank should aim at establishing Project Units with staff to stay
throughout project implementation, including at least one with experience
in procurement practices. Units' responsibility, relative to those of
other Government agencies, for project supervision, also needs to be
clearly defined.

- The Bank should generally recommend that tender specifications for equip-
ment require suppliers to have local networks for maintenance and spare
parts.

- Project Units and Bank supervision missions, during project implementation,
should review education and manpower indicators, undertake school surveys
and students' tracer studies, and recommend project modifications when
necessary. The need for such monitoring and evaluation should be
explicitly recognized in Loan/Credit documents.

- Analysis of the demand for, and private rates of return to, education
should complement the manpower projections.

- In designing nation-wide projects, a differentiated approach giving due
attention to regional and local conditions should be used.

- Qualitative objectives should be defined in precise and possibly quantifi-
able terms; sound curriculum development needs carefully selected technical
assistance.

- In line with the Bank's new criteria and policies, projects for the ex-
pansion of existing systems might desirably include some innovating
schemes integrated with and responsive to the surrounding communities;
evaluation and recurrent costs of such schemes could be financed by the
Bank as an investment in developing new solutions.
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Evaluation of First Kenya Education Project

I. Post-Independence Objectives for Kenya Education,

1. Upon its independence in December 1963, Kenya's economic develop-
ment objectives emphasized the need for a vigorous expansion of the modern
sector of its dual economy. Employment in the monetary sector accounted
for a quarter of the country's labor force in 1964. Kenya's first Develop-
ment Plan for the period 1966-1970 based the projected growth of modern
employment on monetary agriculture, government services and construction
industry essentially, and expected any further increase in the "residual"
labor force to be absorbed by smallholder/subsistence farming. Educated
and qualified manpower was seen to be a crucial input for the growth of
the modern sector of the economy.

2. An Education Commission, appointed by the Government in 1964 to
advise it on new education objectives and policies, recommended a concen-
trated effort to raise education standards in the primary schools up to
acceptable levels, introduction to secondary schools of practical courses
and related workshops (in industrial arts and agriculture) designed to
generate the attitudes required by modern productive societies and break
with students' general prejudice against manual work, and finally restraint
and control on the uncoordinated and excessive expansion of the "harambee"
unaided secondary schools (cf. para 7). The Commission pointed out the
need for more and larger primary teacher training colleges equipped with
good library and craft-training facilities and staff; it recommended also
urgently needed research and work on curricular changes aimed at lessening
the "backwash" effect of final exams on both primary and secondary schooling.
The Commission's recommendations were neither accepted nor rejected by the
Kenya Government. But of the total KL 8.8 million capital expenditure even-
tually allocated to education under the 1966-1970 Development Plan, two-
thirds were actually planned for secondary education, which was projected to
double its enrolment from 33,000 in 1965 to 66,000 students in 1970. The
expansion program for the primary teacher training colleges foresaw an
increase in the colleges' size and output from 2,250 graduates in 1965 to'
2,900 in 1969/70 and a capital expenditure of K6 0.5 million.

3. When the Government made its first approach for assistance in
education in 1964, the Bank recommended that a manpower survey be done.
The survey, which was carried out by a Ford Foundation expert secured for
the Government with Bank assistance, led to the manpower projections incor-
porated in Kenya's 1966-70 Development Plan and underlying the Bank's proj-
ect. To support the growth of the modern sector of the economy, at least
57,000 additional Kenyans educated to Secondary Form II (i.e. seven years
of primary education plus two years secondary - see Chart for description
of Kenya Education Structure) or higher levels would be needed over the
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period mid 1964-mid 1970. This requirement for High and Medium Level Man-power implied in turn, with allowance for further education and post-Planperiod needs, that within these six years 56,000 Secondary Form IV leavers
should be generated. Existing capacity of the public school system was con-
sidered adequate to produce only a portion of this. The principal purpose
of Credit 93-KE was to help Kenya meet its educated manpower requirements by
financing 70% of a $10 million project; three-quarters of the project were
to finance an expansion of the public secondary education system representing
40% of the total 1966-1970 expansion program forecast for this system.

II. Actual Developments of Manpower Demand and Supply

4. During the period 1964-1970, labor productivity in Kenya grew
faster than expected, particularly in the modern sector of the economy.
Table 1 summarizes the national situation.

Table 1

Growth of Kenyan GDP and Monetary Sector Employment 1964-70 and 1972

Rate of Growth
1964 1970 1964-70 1972
base Target!/ Actual Target!! Actual Actual

GDP (KE mln 1964 pr.) 281 405 485 6.3 9.5 554

Employment (in '000)

Agriculture

Modern 209 250 204 3.0 - 225
Sm. Farms/Settlements 120 270 415 14.5 23.0 n.a.

sub-total 329 520 619 7.9 1.1 nea.

Non-Agriculture

Public sector 175 ) 516 226 ) 5.2-b/ 4.4 249Modern private 191 ) 214 ) 1.9 236Self-employment 54 68 125 3.9 15.0 n.a.sub-total 420 584 565 5.6 5.0 n.a.

Total Employment 749 1104 1.184 6.3k/ 8.0 n a
of wh. wage emply'tS! 575 766 644 _"7W r.7

a/ 1966-70 Development Plan.
b/ These targeted rates of growth are based on the estimate given in the Plandocument of 1964 employment in the public and modern private non-agricul-ture sectors (381,000) rather than the 366,000 cited in the above table(175 + 191 thousands) from the official statistical series.
c/ i.e. sum of Modern Agriculture, Public sector non-agriculture and Modernprivate non-agriculture.
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The large majority of the labor force (aside from students there were about

5.1 million people between the ages of 15 and 59 in 1969/70, of which 5

million Africans) remains engaged in subsistence agriculture. Open urban

unemployment was estimated at about 10% overall in 1970. Wage employment
has increased more rapidly after 1970 (about 4.9% p.a. 1970-72) mainly due

to the 1970 Tripartite Agreementi/and the growth has been more rapid for

Africans than for the nation as a whole, so that the average annual increase

1964-72 for African wage-employees has been 3.0%. But productivity increases

of employees in the modern sectors of the economy have been large -- about

7.5% p.a. in agricu ure, 5.5% in non-agriculture (excluding Government) and

4.5% in Government,- in real terms for the period 1964-72 -- and wages have

not lagged far behind.

5. Recent IBRD studies3/suggest that the pattern of growth in the

modern sector has been considerably more capital-intensive than it should

have been, given the relative availability of resources, and that appro-

priate adjustments to the exchange rate, interest rate levels and tax legis-
lation could significantly improve performance, although the employment prob-

lem would still remain serious and the majority of additions to the labqr

force would continue to be absorbed by the low-productivity "informal"-

sectors which have grown rapidly in recent years.

6. The modern sector employment has been characterized by wide income

differentials between the levels of education. A 1969 IBRD studyJ5 showed

earnings differentials for different levels of education sufficient to yield

private rates of return to secondary schooling (in Government schools) of

about 20% and in particular, for Forms III and IV (see Chart), of about 30%.

More recent data (Annex Table A.1) suggest that the differentials have

remained at least as great and probably increased. Regression analyses based

_1/ Agreement between labor unions, on the one hand, and Government and
employers on the other whereby the latter would expand their establish-

ment by 10% -- thereby providing wage employment for some 45,500
additional people -- in return for a one-year wage freeze.

2/ The figure of 4.5% largely reflects average wage increases above infla-
tion, since there is no independent productivity measure in this sector.

3/ The Economy of Kenya, 1973 basic economic report.

4/ The "informal" sectors can be described as the lower range of the
continuum of private enterprise activities: enterprises are typically
unregulated, underdocumented,operating on small scale, labor-intensive,
paying low wages and providing at low prices products and services
essentially to low income markets. Informal sectors include also
subsistence farming.

5/ "Cost Benefit Analysis in Education: A Case Study on Kenya" IBRD
EC-173, 1969.
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on them suggest that in Kenya the most important determinant of wages has
been the number of years of education; furthermore, the increment in
earnings per additional year of education, averaging 400 Shs a month per
year of education over the range Primary-University, increases with the
level of education since it averages 650 Shs in secondary education. The
number of years of post-school training has also a substantial but lower
influence; the earning increment per additional year of training, averaging
260 Shs per month, increases from 145 at primary level to 280 Shs at
secondary level. Finally, experience alone counts to the least extent,
with an average increment of about 120 Shs a month per additional year of
experience.

Harambee Secondary Schools Development

7. In addition to the Government system there has long been in Kenya
a large number of schools unaided by the Government and financed from
private sources; the growth of this private sector since the early 1960s
has been due to the steadily increasing number of "harambee" schools, built
and operated on a community self-help basis. Harambee activity in second-
ary schooling has been tolerated, if not encouraged, by Kenyan Officials
and was already considerable by the mid 1960s; at least 50 Harambee second-
ary schools were established in 1964, and there were in 1964/65 already 46
Form IV classes in unaided schools as a whole. However, due probably to
the uncertainty about the education value of these schools, no allowance
was made for them in either the Plan or the appraisal report, despite the
Education Commission recommendations;1/ the manpower targets were to be met
entirely by expansion of the Government system. In fact, most of the
post-1966 growth of the Government system other than that assisted by IDA
has been by take-over, under communities' pressure, of harambee schools
and there has simultaneously been a vast rise of new harambee secondary
schools, mainly at Secondary Forms I and II but increasingly extending to
Form IV. By 1972 there were 585 unaided secondary schools in operation
(most of them harambee), and 360 aided schools representing the Government
system; as a result total enrolments have been about double the number
projected in the Plan, and the proportion of the relevant age group
enrolled in secondary schools rose from some 3.5% in 1965 to about 10% in
the early 1970s.

8. The strength of the impressive harambee movement stems essentially
from the fact that formal education has traditionally been the entree to
high-paying urban employment in a situation characterized by wide income
differentials between urban and rural areas. In 1969 average annual wages
for Africans in the modern sectors in main towns were about Kh 360 (Kb 445
in Nairobi) and in urban areas as a whole K6 250; in modern agriculture
and in the urban/rural non-agricultural informal sectors, they were in the
neighborhood of KE 60; in small farms and settlement schemes they were about

1/ See its 1965 report (Kenya Education Commission Report, Nairobi, 1965),
Part II, para. 667.
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KE 36. The terms of trade have also been moving against the agricultural
sector.!/ In this situation communities have understandably been prepared
to invest increasingly in construction of harambee secondary schools (already
in 1968 at the rate of more than $3.5 million equivalent a year) and to pay
harambee school fees of nearly $100 equivalent per student-year, compared
with average family income in rural Kenya of about $200 and Government school
fees of about $30 for day school and $60 for boarding school.2/ Such fees
are important charges to the students' families; investigations and tracer
studies in IDA schools suggest that about 70% of the secondary students come
from poor, or very poor, generally illiterate families, of small-scale
subsistence farmers or unskilled workers and small traders (Annex Table A.2).
However, the amounts involved are small compared with the increases in a
student's income that secondary schooling can make possible, and remittances
from urban wo kers have become a significant source of additional income in
rural areas .2

9. Farambee secondary schools have typically 100-115 day students, who
have generally been unable to win entry into the Government schools upon
their KPE4/ performance, compared to the 250 average of Government schools
(and 500 average of those supported by IDA). Student-teacher ratios are
about the same in both types of schools, but the harambee schools have much
lower proportions of qualified teachers -- 50% or less compared with 90% or
more for Government schools -- and lower proportions of graduate teachers --
25-30% compared with 45-60% for Government schools (see Annex Table A.3).
Harambee schools have had particular difficulty obtaining science teachers.
Teaching materials are generally kept to a minimum to save costs, books
tend to be insufficient and out-of-date, and sciences are taught by demonstra-
tion only, due to the general lack of laboratories. Harambee total recurrent
costs, which are virtually covered by the $100 fee, are less than half the
approximately $220 total recurrent cost per student in the Government secon-
dary schools. These factors result in poor examination performance, despite
the greater concentration on preparation for the exams. Of the unaided
schools' Form IV candidates in 1972 only some 20% obtained School Certificate5 /

1/ The analysis in Appendix 1 of IBRD Basic Economic Report AE-22 shows a
deterioration in the farmers' terms of trade to 87 in 1970 (1964-100).

2/ Actual fees in Government schools appear to be somewhat higher than these
official ones, mainly because all students contribute to the costs of un-
aided streams within the aided schools: 1973 fees in the IDA-assisted
schools averaged $34 and $83 for day students and boarders, respectively.

3/ In 1969 these remittances, estimated at 20% of the urban African wage bill,
represented about 8% of total rural income.

4/ Kenya Preliminary Examination (KPE), held at the end of primary education
(see Chart). KPE scores are used by Government schools to select their
Form I students.

5/ East African Certificate of Education, the final examination at Form IV
level. Among the students who have a Pass, those with best performance
receive a School Certificate.
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compared to 60% in the Government schqols, a figure that is down sharply from
better than 70% in 1967; EACE Passesl'are slightly over 60% in unaided schools
compared with 85-90% in Government schools. The proportion of Form II students
passing the KJSE,l'instituted in 1966 essentially for harambee students for
entry into aided Form III, has been only 20-40%. Although the total recurrent
cost per School Certificate graduate in 1971 averaged KE 680 in unaided schools
compared to KE 520 in Government schools, figures for EACE Pass graduates were
K6 340 and 370 respectively; unaided schools have been comparatively efficient
in producing "average" students, and less efficient in producing "good" students.

Unemployment of School Leavers in the Modern Sector

10. As a result of the pattern of economic growth, the actual demand
(employment or further education) for secondary school leavers has been some-
what less than projected; due to the development of harambee schools the number
of Form IV leavers has increasingly exceeded targets. Estimates summarized in
Annex Table A.4 and based on education system data together with the Ministry
of Finance's 1972 survey of high level manpower indicate that actual demand for
Form IV leavers2/ over the 1964-70 period was in the range 44-51,000, while
supply was some 50-58,000. The situation changed from one of deficit to
excess around 1967 and the excess has been growing, as shown by the following
figures based on the highest estimate of demand and the lowest estimate of
supply in the Annex Table:

Table 2

Estimated Total Demand and Supply for Form IV Leavers (Kenyan Citizens Only)

1964 1965 1966 1967 1968 1969 1970

Demand 5,809 6,250. 7,378 8,717 10,647 12,021 14,240

Supply 3,380 4,410 5,148 8,587 12,714 15,648 17,831

Surplus/Deficit -2,429 -1,840 -2,230 - 130 2,067 3,627 3,591

EACE Passes 2,205 3,450 4,232 6,443 9,193 13,083 14,449

Surplus/Deficit -3,604 -2,800 -3,146 -2,274 -1,454 +1,062 + 209

School Certificates 1,974 2,745 3,431 5,132 6,737 8,461 9,801

Surplus/Deficit -3,835 -3,505 -3,947 -3,585 -3,910 -3,560 -4,439

a/ See footnote 5 on preceding page.

1/ See footnote 5 on preceding page.
2/ Kenya Junior Secondary Examination.
3/ The number of Form IV leavers is stressed here since the projections in

the Bank's appraisal report were entirely in these terms.
4/ Refer to the years 1964-1969 inclusive in Annex Table A.4.
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For the Plan period as a whole some 39-45,000 had an EACE pass (and only
29-31,000 obtained a School Certificate). By consequence, some of the demand
for secondary school output had to be met with leavers without an EACE pass,
while an increasing proportion of the latter had either to accept jobs below
secondary school level or to resign themselves to unemployment.

11. Excess supply of secondary school leavers is also indicated by the
data from tracer studies summarized in Annex Table A.7, which show at least
a 15% unemployment rate in the year following departure from school for those
who left in 1968 and 1969; the drop in unemployment of these school leavers
by 1971 was mainly due to the 1970 Tripartite Agreement which gave a temporary
boost to employment growth. Information from other sources-l confirms the
findings. The tracer studies also show, as might be expected, that the students
with the highest exam performance have the least difficulty gaining employment
or entry to further education while those with only 'pass' grades tend to enter
primary school teaching or face significant difficulty in obtaining employment;
already in 1968 as many as 40% of school leavers without an EACE pass were
still without employment 18 months after leaving school (see Annex Table A.8).
A special check of data for 4 IDA-assisted schools 2/ suggested that the same
pattern applied to students leaving these schools; detailed data on the 1969
school leavers from the same schools suggested also that very few -- at most
5% -- went to self-employment. Finally, the excess supply of Form IV leavers
has very likely increased since 1970, and will continue for some years if
demand grows along the past trends -- 16% p.a. on average -- while supply
grows by at least 17% p.a.2/ In this situation, the Harambee movement is now
shifting part of its efforts to the field of technical education, which is
conaidered promising, though the existing wage structure disfavors blue-collar
positions.4/

Cost of Education

12. The strong demand for secondary education has, in the Kenyan con-
text, come also to.a large extent from expansion of the primary system; final
primary year enrolments tripled between 1964 and 1972. Moreover, while unit
recurrent costs in Government secondary schools have fallen somewhat from

1/ E.g., the Kenyanization of Personnel Bureau of the Ministry of Labor and
a random survey of 1,600 Nairobi adults.

2/ By Mr. Peter K. Kinyanjui of the Institute of Development Studies,
University of Nairobi.

3/ On the basis of the present enrolment in secondary Forms I-IV.

4/ Data of the 1972 Manpower survey (cf. Annex Table A.1) indicate that
monthly wages in the private sector for manual workers and clerks at
C level (cf. Annex Table A.5 for definition) average KShs 1,450 and
1,950 respectively.
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KE 84 per student-year in 1967 to Kh 79 in 1971 (KE 72 in 1967 prices), those
for primary education have risen rapidly, from Kb 7.9 in 1967 to Kb 11.8 in

1971 (Kb 10.8 in 1967 prices). As a result, total Government expenditures on
education have increased much faster than envisaged; in particular, Central
Government recurrent expenditures reached Kb 8.6 million in 1969 as compared
to Kb 7.7 million forecast in the appraisal report. Recurrent costs have

more than doubled between 1967 and 1971, and risen from less than 14% of the

total public recurrent budgets to nearly 20%; more than half of this increase

was absorbed by primary education alone. Other major increases were for

higher education, secondary schools and administration of the system (see
Annex Table A.9). Private expenditures on education have grown at almost
the same pace. As a result, total resources allocated to education - on

both capital and current account -- have risen from about 5% of GDP in 1967
to about 7% in 1971.

Table 3

Cost of Education in Kenya-
(Kh million)

1967 1969 1971

Government (Central & Local) 14.0 19.7 28.9

Private Sector 5.3 8.2 9.9

Total 19.3 27.9 38.8

GDP of Kenya 403.3 475.7 575.8

As % of GDP:

Government 3.5 4.2 5.0

Private Sector 1.3 1.7 1.7

Total 4.8 5.9 6.7

a/ Excluding informal education and industry training.

In Kenya's economic gituation, these proportions of GDP devoted to education
are relatively high.- And recent developments and trends do not indicate any
levelling off in the growth. The proportion of GDP devoted to education will
mount quite rapidly if expenditures continue to grow at about 15% while the
economy grows at about half this pace, as projected in the last IBRD economic
report -- better than the 6.3% of the first years of the 1970s.

1/ In 1969, public expenditures for education in the developing countries

represented about 3.5% (median value) of GDP.
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III. Project Implementation

13. The physical objectives of the project consisted of:

- the construction and equipment of 16 General Secondary
Schools and 2 Technical Schools;

- the expansion and equipment of 26 General Secondary
Schools, 7 Technical Schools and 18 Primary Teachers
Training Colleges; and

- the construction and equipment of 545 staff housing
facilities, half of which for teachers.

Completion was forecast by the very end of 1969. A Project Unit established
within the Ministry of Education (MOE) was responsible for project execution.
All architectural standard designs and works supervision have been, by law,
the responsibility of the Ministry of Works (MOW) architects; some local
private firms worked as consultants to adapt the standard designs to parti-
cular sites. The equipment lists were prepared by the Project Unit staff
with the assistance of the Curriculum Development Center and revised in some
instances to match new syllabi.

14. Despite delays of one or two years on many schools within the con-
struction period, all works except on four schemes were completed by the
December 1969 target date. The number of schools covered was as originally
envisaged, with the exception that the budget originally planned for 18
Teacher Training Colleges was reallocated in 1968 among 11 colleges, at the
Government's initiative, in order to achieve scale economies in teacher
training. Disbursements from the Credit were behind schedule by one year on
average (Annex Table A.10), partly due to delays in finalizing architectural
documents and mainly due to the Bank's insistence on procedures and design
changes aimed at saving costs.

15. The overall physical achievements of the project have been satis-
factory, given the restricted amount of funds available to the project.
The Bank's strong preoccupation with the danger of cost overruns led to
several changes in project bidding procedures and design standards. After
construction bids for the first 16 schools in early 1967 had come in about
30% above the original estimates, the Bank insisted that the schools be
grouped in order to attract more competitive international contractors and
eliminate any possible collusion among the local contractors; the appraisal
report had found MOW's normal tendering procedures satisfactory and clearly
expected domestic firms to build the schools. At the cost of 6-9 months
delay to allow for the lengthier procedures involved, international bids
were called; foreign contractors won no contracts. Comparison of unit prices
per type of facility in general secondary schools -- the group for which
works contracted under both types of tendering were substantial -- indicates
that bulk tenders yielded 5-20% lower costs for some items but substantially
higher costs for other items (see Annex Table A.ll); the overall difference has
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been small, and this raises a question as to whether the delay was worth-
while.!/

16. The joint financing of foreseeable cost overruns by additional IDA and
Government funds was proposed by the Government; the Bank did not encourage
it, due to its general reluctance to finance cost overruns and its view that
Kenya should keep down its education costs. Steps were taken to cut costs,
and the project's physical accomplishments in quantity and quality of
facilities provided were less than originally envisaged. Annex Table A.12
gives a detailed comparison between what was actually built and the original
list of facilities; the number of classrooms and teacher houses built was
only 5% less than forecast, but the number of dormitories and other houses
built was less than 50% of forecast and most other items showed shortfalls
of 10-30%; sick bays and paved walks were eliminated. Most standards of
accommodation were reduced; in particular, libraries and dining halls in
most schools, and workshops in some, were reduced to sizes that have proved
inconveniently small. The failure to provide special foundations in black
cotton soils, which would have added some 50-75% to standard building costs,
resulted in some project buildings at three schools now showing sizeable
cracks that need substantial repair. A few two- or three-year old buildings
elsewhere already need renovation, due to cheap construction by contractors2/
and difficulties in coordinating construction supervision between the MOW
and the Project Unit. Moreover, despite the use of private architectural
firms, there has been too much standardization in building design, with
high-altitude schools too cold and lower ones too hot; also the building
siting on some school compounds was improperly made,3/ partly because school
headmasters were seldom if ever consulted prior to construction.

17. The extent of the physical shortfalls in furniture and equipment
cannot be precisely assessed because the schools were never supplied with
lists of what they were originally supposed to receive. Many savings were
made without altering the main framework of the project. Lockers were
eliminated in most dormitories and classrooms, making it less easy to use
classrooms on the rotating basis envisaged to economize space.4/ Some other
furniture obtained was of lower than expected quality and has virtually

1/ It also lends plausibility to the claim of the Project Unit Director
and architect that the cheapest procedure would have been to contract
the school schemes individually to small local contractors.

2/ In one instance, final payment to contractors was held back during the
defects and liabilities period and finally used by the headmaster for
completing the works.

3/ E.g., locating noisy workshops close to classrooms, making it impossible
to use them simultaneously.

4/ Rotating basis means that students, instead of teachers, move from one
classroom to another for different periods.
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exhausted its life already. Equipment provision for the workshops was cut

back; machines in secondary school metal/wood workshops have been too few
to permit much student practice (cf. para. 24), and some minor economies

(such as purchase of lathes without coolant pump or conversion units from

imperial to recently adopted metric system) have led to difficulties in
operation of the vocational schools workshops. Overall, a reasonable
indicator of the physical shortfalls in quantity and quality of furniture

and equipment is given by the reduction in total expenditures on these items

shown in the following table on the total cost of the project. Cost overruns

on the project as a whole were finally negligible, as the table makes clear.

Table 4

Total Cost of Project, Forecast and Actual

(In $ million)

Forecast Actual % Difference

Secondary Schools 4.91 5.20 + 6

Technical Schools 1.04 1.07 + 3
Teacher Training Colleges 1.36 1.09 -20
Staff Housing 2.35 2.43 + 3

Total 9.66 9.79 + 1

Of Which:

Construction 8.06 8.77 + 9
Furniture 0.79 0.42 -47
Equipment 0.81 0.60 -26

Procurement Problems

18. Some of the problems of project implementation are directly
connected with the way in which procurement was administered and organized.
A delaying factor for many of the schools was the supply of steel frames.
Project architects had decided to design the schools with steel frames
rather than pillars and wooden structures. The frames were to be procured
by international bidding. The bid was won in February 1967 by an Indian
firm which had still not started to build the frames by March 1968 and
closed down in August 1968; the frames were purchased from local suppliers
at higher prices than they had originally bid, leading to some $50,000
additional cost. Workshop and laboratory equipment was procured through
the Crown Agents in London, apparently without local advertisement in Kenya
and sometimes with delays. There have been problems with it. Equipments
coming from different parts of the world sometimes proved incompatible with
each other (e.g., in motor vehicle workshops for technical schools). Instruc-
tion manuals were in some cases left out or not supplied in English. Besides
omission of some itemS, as mentioned earlier, other pieces proved excess to
requirements or were ill-distributed among the schools due to inadequate stores
management by the Project Unit. Most seriously, this pattern of procurement
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led to problems-in project utilization; spare parts were not obtained along

with the machines, and they have been difficult or impossible to get in cases

where the bid was won by a supplier without any agent or service network in

Kenya, forcing some machines to remain idle.1/ While many of the procurement

problems seem to have been due to the lack of experience and expertise of the

Project Unit, rather than to international competitive bidding per se, the

procedures required for international bidding may have added to the difficul-

ties. The use of consultants could have been a solution, but it would have

added substantially to the US$ 0.6 million actually spent on equipment.

IV. Project Operating Results and Forecasts

General Secondary Schools

19. The largest share of the IDA financing went to 42 General Secondary

Schools (32 were assisted for Forms I-IV, 3 for both Forms I-IV and V-VI, and

7 for Forms V-VI only). Table 5 summarizes the development of enrolments and

outputs (in terms of Form IV leavers and EACE passes) for the 35 lower General

Secondary Schools assisted and the remainder of the system. The IDA schools

reached their enrolment targets on schedule but were a little behind target

in production of Form IV leavers. Instead of accounting for 50% and 40% of

the national increases in secondary enrolments and Form IV leavers respectively

between 1964 and 1970 as projected, they accounted for 15% and 25% respectively,

for reasons discussed earlier. Girls, who constituted a specific target group

of the project, accounted for only 1,540 of places added under the project by

1971, compared with 2,380 planned.

20. The IDA schools have been quite similar to the other Government

secondary schools in terms of student-teacher ratios, proportion of qualified

teachers and students' EACE performance (see Annex Table A.3). Despite their

much larger size, from which scale economies were expected by IDA, their unit

recurrent costs, normalized to reflect national day/boarding proportions of

students, averaged KI 77 per student-year for 1971/72 compared with KE 79 for

all Government secondary schools. Students normally rise automatically from

one form to the next; apparent drop-out has been fairly low, and real drop-

out is difficult to assess since drop-outs are quickly replaced with students

from other (generally Harambee) schools.

21. The Government initially requested assistance for a project, with

a total cost of $20 million, aimed at upgrading some 150 small-sized second-

ary day schools spread rather evenly throughout Kenya. This w s reduced
during appraisal to 35 schools of a minimum size of 3 streams- including

1/ In addition to the workshop equipment, twin generators were provided for
school power supply. Of the 6 schools visited which still rely on IDA-
financed generators, one had both generators in working condition; in
the others, one generator has been out of order for several years due to
lack of parts. In most wood workshops visited, hand-drills (of inadequate
strength) have not been repaired for several years for the same reasons.

2/ A stream consists of a series of Forms from I through IV, therefore con-
taining 4x35 students if each Form has 35 students.
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Table 5

Growth of General Secondary Education (Forms I-IV) in Kenya 1964-72a/

I. Enrolment in Forms I-IV

Pre-project Target Actual
Schools 1964 1970 1970 1971 1972

IDA-assisted 2,491 14,700 15,270 15,845 16,130

Other Government 23,644 36,300 52,850 57,875 67,025

Total Government 26,135 51,000** 68,120 73,720 83,155

Unaided 8,359 none 52,185 59,440 70,045

Total 34,494 51,000** 120,305 133,160 153,200

** cited as Plan target in the appraisal report; final Plan target was 60,700.

II. Output from Form IV
Actual

Pre-project Target 1970 1972
Schools 1964 1970 Leavers Passesb/ Leavers Passesb/

IDA-assisted 390 3,675 3,510 2,900 3,850 3,335

Other Government 4,043 8,625 10,510 9,540 14,045 12,120

Total Government 4,433 12,300** 14,020 12,440 17,895 15,455

Unaided 1,192 none 4,905 2,870 8,545 4,845

Total 5,625 12,300** 18,925 15,310 26,440 20,300

** cited as Plan target in the appraisal report; final Plan target was 13,000.

a/ Excluding the four technical secondary schools.

b/ I.e., passes on EACE.
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in most cases at least one day stream, in accordance with the recommendations

of the Education Ccgmission for scale economies. Selected by the Government
on the basis of demographic criteria principally, the schools tended to be
concentrated -mainly in the 1more developed regions and towns, which already
had the best education facilities. The Bank seems to have given inadequate
attention to the matterl/ despite the Education Commission's recommendations

for both gradual increase of Government school places in all regions, to

limit harambee development, and controlled and planned cooperation with

harambee promoters where financial stringencies made it necessary. The

following Table 6 displays the provinces of Kenya (except North-Eastern) in
order of their 1968 secondary school Opportunity Index (i.e., ratio of Form I

enrolment in Government secondary schools to entries for the final primary
exam in the prev.ous year). IDA schools were located in all regions listed

but, on the whole, the project had the largest impact in provinces with an

already relatively high Opportunity Index and/or secondary school enrolment

ratio such as Nairobi, Central and Western Provinces and the least in Eastern

and Nyanza Provinces. By expansion of other schools and take-over of Harambee

schools, the Government to some extent compensated for this regional imbalance,
but the greatest increase in the Opportunity Index from this source was in the

relatively privileged Central Province where Harambee pressure and expansion

were also particularly high.

22. The principle of having at least one day stream has not proved so

widely applicable in practice as expected. Only 10 of the 30 IDA-supported

schools outside Nairobi and Nakuru townships were supposed to be entirely

boarding, but in fact 23 are, despite their location in the more densely popu-
lated areas. About 65% of the enrolment increase under the IDA project is
boarding, compared with 51% expected, and for the Government General Secondary School
systemas a whole boarders now represent some 60% of students compared with 39%
forecast in the appraisal report for 1970. Approximate estimates on the basis of a
simple modell/ suggest in fact that the IDA target for day students in

schools supported would be unattainable without a change in the present

intake policy whereby students are competitively selected for any given

school over a whole district instead of going to the nearest school.

Table 7 gives the estimates. The IDA appraisal mission seems to have

considered and rejected buses, on grounds of maintenance problems, safety
considerations and foreign exchange requirements. Once this step was taken
and since the Government decided after discussions with the appraisal team

still to maintain the competitive principle of student selection, there

wc-ild have been no reason not to accept an investment pattern that would

1/ Due to some extent to the lack of adequate project preparation by the
Ministry of Education and the fact that UNESCO Project Identification
missions were still not part of Bank preparation work.

2/ Based on the assumption that students are distributed regularly over the
district to which they and their school belong and the estimate that one
bus would enable collection of students within a radius of 5 kms, two
8 kms and three 14 kms.
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Regional Distribution of Secondary EducationN

Nairobi Coast Rift Western Central Eastern Nyanza

1969 Enrolment Ratiob_/ 25.3 6.1 3.8 5.6 9.5 4.0 3.9
1968 Opprotunity Index/ 47.4 17.6 8.6 7.7 6.6 6.2 5.7

Increase in 0.I.A' 1968-1972
due to IDA schools 1.6 1.2 1.5 1.5 1.7 0.5 0.8
due to other Government schools -6.7 2.0 3.2 2.8 5.5 3.2 2.0
Sub-total Government schools -5.1 3.2 4.7 4.3 7.2 3.7 2.8

1972 Opportunity Indexd/ 42.3 20.8 13.3 12.0 13.8 9.9 8.5

Unaided Schools Opportunity Indexe'
in 1968 - 24.7 13.7 11.8 12.9 10.1 12.1

Increase 1968-1972 - 6.6 3.8 1.8 8.4 5.6 2.7
1972 0.1. unaided schools - 31.3 17.5 13.6 21.3 15.7 14.8

1972 Overall Student/Qualified
Teachers Ratio in unaided
schools.i/ - 89.2 90.8 118.3 61.3 77.0 97.7

a/ Excluding the North-Eastern Region, of 250,000 essentially nomadic people, which had only one
secondary school with 56 students in all in 1966. It was not covered by the IDA project.

b/ 1969 enrolment in Government secondary schools as a proportion of the 15-19 age group.
c/ Defined as the ratio of Form I enrolment in Government secondary schools to entries for KPE

(Kenya Preliminary Examination, at end of primary schooling) in the previous year. Variations
arise from differences in secondary and primary enrolment ratios.

d/ Opportunity Index defined in c/ above.
e/ Defined as the ratio of Form I enrolment in unaided secondary schools to entries for KPE.in

the previous year less Form I enrolment in Government schools in the same year. Nairobi
omitted because most unaided schools there are private.

f/ Index for the teaching quality and recurrent expenditures which harambee can afford.
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have done more to compensate regional inequalities. Had the IDA assistance
been more concentrated on the. poorer regions it might well ave stimulated

additional self-help efforts in the 1more privileged areas,! and have some-

what reduced the diversion of resources from agriculture to Harambee invest-

ment in the poorer ones. But it is doubtful whether adjustment to the

regional allocation pattern of the IDA credit would have had a major effect

on national enrolment and output of secondary schools.

- Table 7

Number of Feasible Day Streams Per School Under Different
Transport and Allocation Policies

Number of Expected
Feasible IDA Number of Buses per School

Day Streams Project None _Two Three

I. District-wide Selection of Students

None 10 23a/ 23 20 14
One 12 4a/ 4 7 13
Two 8 3a/ 3 2 -
Three - - 1 3

30 -a/ 30~ 30 30

II. Community Schools (i.e. nearest school)i_/

None 15 6 ( 5) 5 5
One 11 11 (12) 10 (7) 5 (4)
Two 4 5 ( 3) 2 (5) 6 (4)
Three - 8 (10) 13 14 (17)

3O 30 30 30

a/ I.e. present actual situation.

b/ Figures in brackets correspond to a situation without the constraints
put in the case of 10 schools by the insufficient density of the road
network. Other figures take into account these constraints.

1/ Analyses made on a regional basis indicate that harambee communities
have been responding strongly to any drop in their Opportunity Index.

The post-Independence blooming of harambee schools can be largely
explained by the fact that the national Opportunity Index, despite
its steady rise since 1966, was in 1972 still below its 1964 level
(13.2% against 14.4%).
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23. Most of the schools presently show signs of overcrowding mainly
with regard to boarding facilities, although. some of the shortfalls in
project facilities- were xade up later by the Government by building
additional houses, dormitories and classrooms outside the project. This is
partly due to enrolments per school and the proportion of boarders being
higher than expected, since many of the additional boarders are housed in
harambee dormitories built on IDA school premises. A 1972 Government survey,
with UNESCO assistance, which established secondary school accommodation
norms appropriate to Kenya, showed in the IDA schools shortages of facilities
which on the whole correspond to the reduction in classrooms and dormitories
made during construction (cf. para. 16), as summarized in the following
Table 8.

Table 8

Space Availability in the IDA Secondary Schools

(Forms I-IV and I-VI) 1972

No. of Available Excess/Shortage (UNESCO Norms)A!
Schools Schools Space (m 2 ) Area (m7) % of Available

I. Boarding

In shortage 27 36,550 -21,775 -60
In excess 4 6,950 + 1,320 +19
In balance 1 1,510 - -

3 11/ 45,010 -20,455 -45

II. Educationc!

In shortage 18 24,670 - 5,230 -21
In excess 8 18,940 + 2,555 +13
In balance 11 19,970 _

71/I 63,590 - 2,675 - 4

a/ Shortages and excess are computed by difference with the minimum and
maximum limits of the norms respectively.

b/ Excludes the 7-day schools and also 3 schools for which data were not
available.

c/ The UNESCO norms for Education were established on the basis of
rotating classrooms.

d/ Excludes three new and two expanded schools for which data were notavailable.

In 9 of the 12 boarding schools visited during the evaluation, the dormi-
tories were overcrowded, and the cubicles designed for four students were
occupied generally by six, or eight in the worst cases.
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24. Practical courses workshops were built approximately in the

numbers originally forecast, and constitute the'main distinguishing feature

of all the IDA-assisted schools, each of which has had at least one workshop.

The cuts in equipment provision under the project have limited the useful-

ness beyond Form II of the Industrial Arts workshops (woodwork and metalwork)

in which band saws and lathes for woodwork and welding units for metalwork

have been critically lacking. But the workshops have generally been well

utilized. Annex Table A.13 provides an analysis of workshop utilization in

the General Secondary Schools, based on statistical data from the Ministry

of Education and a small survey of 12 schools, and Annex Table A.14 gives

detail. Teachers have been available in adequate numbers for the Agri-

culture and Domestic Science workshops, and the Bank played a substantial

rola in helping Kenya to obtain in 1968 major Swedish assistance for

providing and training teachers for the Industrial Arts 
workshops. The

Commerce workshops, financed entirely by the Government, have suffered 
to

some extent from lack of qualified teachers. Workshop operating costs have

been reasonable, generally ranging between US$3 and 7 equivalent per student-

year. The Government has programs for spreading the workshops to many 
other

schools.

25. The least successful workshops have been the agricultural ones

which were introduced into 13 of the IDA schools (against 14 targeted)

following a USAID initiative in 7 other schools. IDA workshops were equipped

following the patterns established by USAID with a good deal of modern

equipment, including a medium-sized tractor and implements 
and a substantial

stock of American textbooks (but practically no equipment for animal hus-

bandry). Only two of the 13 workshops were located in extensive farming

areas (in the Western Province, and none in the similar corn-growing region

of the Rift Valley) where farmers have been using tractors on a cooperative

basis. Moreover, maintenance and repair training received by future

teachers at Egerton College on a set of USAID equipment was not fully

applicable to IDA equipment (this could have been avoided by providing

Egerton College with one set of IDA equipment). When in working order, the

equipment has therefore been of limited value for teaching, and the American

textbooks have been generally too advanced. As a result the agricultural

courses have tended to remain theoretical, and the little practical work

actually done has been carried out more on school plots, poultry or stables.

The Government has however benefitted from this experience, and all future

agriculture workshopsl/ will be established on a more modest 
scale and

without tractors.

26. The practical courses were not intended to do more than "to

acquaint (the students) with the applied practices of modern societies on

the land, in the home, in workshops, in offices"2/ nor to provide vocational

1/ 14 new workshops will be established in general secondary schools each

year over the next five years.

2/ Appraisal Report, para. 59. The objective of the practical courses were

stated by the Government as follows: "to instill in the students an

appreciation for skilled manual work and to establish some of the

elementary skills required in a broad range of daily occupations."

1970-74 Development Plan, p. 460.



- 23 -

training. Neyertheless, their main deficiencies - in terms of educating
Kenya's youth, in di'rections, appropriate to the country's needs - are that
they remain only a marginal part of the academically- dominated curriculum
(see Annex Table A.15), that they still inculcate techniques relevant mainly
to the modern sector, and that they have not been used productively to the
benefit of local communities (farmers, harambee groups). Some of the
planned new agricultural workshops may be oriented for instance to the use
of intermediate-level techniques such as ploughing with trained oxen as
developed by Kenyan research stations; but there are none yet. The Domestic
Science courses prepare girls for an urban type of living through the use
of somewhat sophisticated equipment uncommon in rural areas, and the parti-
cularly popular Commerce courses concentrate more on typing and office skills
marketable in modern employment than on less expensive training in commerce
and bookkeeping needed by future small-scale entrepreneurs.

27. Upper Secondary Schools targets with regard to enrolment and
graduation of Forms V and VI students and their division between science and
arts specialization seem to have been met, with not more than one year
delay -- except in the group of 10 schools assisted by IDA for these forms --
as shown in the Table 9.

Table 9

Enrolment and Output of General Secondary Schools Forms V and VI

Target Actual
1970 1970 1971

Schools Arts Sciences Arts Sciences Arts Sciences

I. Enrolment

IDA-assisted 500 650 606 509 641 602
Other 1,200 1,550 1,449 2,053 1,774 2,552

1,700 2,200 2,055 2,562 2,415 3,154

Total 3,900** 4,617 5,569

** as cited in Appraisal Report; final Plan target was 4,800.

II. Output (Leavers)

IDA-assisted 250 325 282 228 328 284
Other 600 775 607 893 772 1,174

850 1,100 889 1,121 1,100 1,458

Total 1,950** 2,010 2,558

** as cited in Appraisal Report; final Plan target was 2,300.
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Laboratories seem to be s.lightly less equipped than planned, and they are,
particularly, unevenly equipped. Examination perforinancel/ was rather
poorer in the 10 IDA-assisted schools than for Kenya as a whole prior to
1970, but it has been brought up to approximate equality. However exam
performance, in the IDA schools as in the others, seemingly remains much
weaker in Sciences than in Arts with only some 50% of examinees getting
two or more principal passes (regarded as the adequate level) in the
former, compared with 70% in the latter. There is no evidence that
unemployment has yet seriously affected Form VI leavers.

28. The qualitative objectives of the IDA project dealt essentially
with the quality of general secondary education in Kenya. During project
appraisal the Bank was concerned, like the Education Commission, about the
overvaluation of final "watershed" examinations, ill adjustment of curricula
to Kenya's needs and the almost complete lack of practical courses. In a
supplementary letter to the Credit Agreement, the Government undertook to
give greater emphasis to science teaching in the project schools and more
generally to modernize curricula, teaching methods, textbooks and examina-
tion procedures and content; the Curriculum Development Center in Nairobi
was to be supported and its findings used. Some useful improvements have
been made in curricula, but much remains to be done. An earlier achievement
at the lower primary level was the introduction in 1967 of the New Primary
Approach syllabus which encourages the children to investigate their
environment and analyze and solve problems by themselves, and breaks through
the traditional formal class teaching method and teacher-pupil relationship;
it appears to work well with qualified teachers. The Curriculum Development
Center, nod the Department of Curriculum Development of the Kenya Institute
of Education, has done useful work on improvement of curricula and prepara-
tion of texts for Primary and Secondary schools (through Form IV), parti-
cularly in Maths, Sciences and English; for technical education, syllabi
have been prepared but no pupil learning materials. The Department has
suffered from lack of leadership and difficulty in retaining experienced
staff due to poor salaries. Many of its recommendations and proposals
appear to have been applied widely through the school system, but
systematic follow-up is seldom carried out, and assistance is urgently
needed in the techniques of evaluating curriculum materials. Agriculture
and Domestic Sciences syllabi have existed for a long time and have been
options for EACE since prior to 1966; in Industrial Arts, syllabi are still
being drawn up for Forms III and IV and the subject will be introduced in
EACE only in 1974. Practical courses in the IDA-supported schools have
accounted for about 10% of the schools programs, while Sciences (including
maths) have accounted for about 45% (see Annex Table A.15). Science
teaching in general remains excessively reliant on books and demonstrations,
and often based on inadequate syllabi. Very little progress has been made
in Kenyanizing examinations. Despite its take-over by the East African
Examination Council established in 1968, the EACE examination remains
essentially unchanged and unduly important, and does not yet reflect
Kenyan curricula for Secondary Forms I-IV.

1/ In the East African Advanced Certificate of Education, at Form VI.
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Technical Education

29. Kenya's small technical secondary school system, to which the IDA
?roject contributed more than $1 million for expansion and equipment, has
been handicapped by instability of programs and shortage of technically
qualified teachers resulting from the low priority it was given in 1966.
Although undifferentiated in the appraisal report, the IDA assistance went
principally to two very different types of schoolsl' -- to three (out of
Kenya's present four) secondary technical schools similar to general
secondary schools but with an orientation towards a technically biased EACE
to be followed by higher technological studies, and to five (out of Kenya's
present eight) vocational schools emphasizing practical training for boys
to be apprenticed afterwards as craftsmen or technicians.

30. Sigalagala secondary technical school, whose establishment was to
be the main contribution of the IDA project to the secondary technical
schools sub-system, has suffered from frequent teacher and especially head-
master changes, low standards and poor management. Sigalagala 1969 enrol-
ment target (of 500 students) was still not met by 1972, and this accounts
for most of the shortfalls reflected in the Table 10. Sigalagala appears
to have had adequate numbers of technical teachers (some five or six), but
the other project schools in the system have suffered from shortage and
this has led to underutilization of some of the workshop facilities which
were the only contributions of the IDA project to them. Unit recurrent
cost per student-year averaged KE 103 in 1971 in the IDA-assisted schools,
that is 30% above that in general secondary schools. Except in the non-
project school of Nakuru, EACE results have seriously deteriorated, due
mainly to poor performance of Sigalagala students. Annex Table A.16 shows
the key trends. No records are kept of the students leaving technical
schools, but it seems that about 20% of them go on to Form V at Nakuru and
about four-fifths of the remainder gradually find employment in the year
following graduation.2/

1/ A small amount of assistance was also included in the IDA credit for
the Mombasa Technical Institute which concentrates increasingly on
post-Form IV technical and commercial education. The work actually
financed under the IDA credit at this Institute is quite different from
that foreseen in the appraisal report, consisting of student accommoda-
tion, two Drawing Offices, and one Electrical and one Mechanical Engi-
neering Workshop, instead of the envisaged four laboratories and one
Building and Mechanical Engineering Workshop. Civil works were completed
on schedule, but there was a very large overrun (financed out of the 1970
IDA credit to Kenya for education) because the large machine tools
provided could not be used without a major reinforcement of the electri-
cal installation. Accommodation and workshops provided seem now to be
quite fully and effectively utilized. The Institute was renamed Mombasa
Polytechnic in 1972.

2/ Information from Kenyanization of Personnel Bureau.
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Table 10

Technical Secondary Schools: Enrolment and Output

Pre-project Target Actual
Schools 1965 1969 1969 1972

I. Enrolment

IDA-assisted 956 1,456 1,111 1,320
Other (Nakuru) 480 480 498 700
Total 1,436 1,936 1,609 2,020

II. Output (Leavers)

IDA-assisted 264 389A/ 191 296
Other (Nakuru) 170 170 121 133
Total 434 559 312 429

With EACE Pass n.a. n.a. 279 328

a/ Including 125 from Sigalagala which may have been expected
to be reached in 1970 or 1971.

31. Vocational schools constituted the major part of the technical
school component of the IDA project, including the establishment of one new
one (Kisumu). In 1966 they were trade schools, mainly providing two-year
courses with practical emphasis; planned extension to three years was
implemented later and the programs have been further reformed on a number
of occasions since then, in response to the dissatisfaction of employers,
graduates' increasing difficulty in finding employment and the particular
bent and experience of the foreign technical assistance groups involved.
In 1971 a four-year course was designed, ending with a new Kenya Certificate
of Education examination combining academic subjects with practical and
theoretical tests based on a London City and Guilds examination; this is
now being phased in. During the period covered, most of the students have
in fact been leaving school after three years, as envisaged in the appraisal
report. Although they have had much less prestige than secondary schools,l/
the trade/vocational schools have been increasingly popular, and enrolments
have been up to expectations. But output of school leavers has been lower
than expected, due to drop-out and lengthening of the program resulting in
longer retention in school. Table 11 summarizes the evolution.

1/ See footnote 4 on page 11.
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Table 11

Vocational Schools:- Enrolment and Output

Pre-project Target Actual
Schools 1965 1969 1969 1970 1971 1972

I. Enrolment

IDA-assisted 877 1,474 1,500 1,778 2,168 2,311
Other 188 188 749 768 883 903
Total 1,065 1,662 2,249 2,546 3,051 3,214

II. Output (Leavers)-/

IDA-assisted 433 581 340 n.a. n.a. 468
Other 94 94 65 n.a. n.a. 75
Total 527 675 405 551 3962/ 7 6 7C/

With final exam pass n.a. n.a. 405 391 327-E 74 8c/

a/ Excluding Polytechnics.
b/ Excluding those continuing education in vocational schools or at

Mombasa Technical Institute.
c/ Includes allowances for students finishing up at Mombasa after

transfer in earlier years from vocational schools (40 leavers in
1971 and 224 in 1972).

Employment records show that the proportion of graduates from the three-
year course employed within five months of graduation fell from some 80-100%
in 1966-67 to less than 50% by 1971. Ex ension of the course to four years
seems to have been necessary; at NIVTCD where some of the best vocational
school graduates go as apprentices for further training, the 1972 results
of the proficiency test in basic practical and theoretical knowledge that
all trainees are expected to pass showed that 51% of the trainees had failed
(61 for IDA schools leavers). Failure rate in 1973, when most examinees
came from the new four-year course in vocational schools, was only 19%.

1/ National Industrial Vocational Training Center, established in the
1960s as a cooperative endeavor of public and private employers,
with UNDP-ILO assistance.
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32. Availability of qualified technical teachers and adequacy of
practical workshop training have been key factors in the post-school
performance of vocational school graduates; the particular school attended
has also been crucial, there being wide differences among schools in the
performance of their graduates. These findings emerge from analyses of
data about students taking the 1973 NIVTC proficiency test (see Annex
Table A.17 for details). The student to technical teacher ratio has
actually deteriorated seriously from about 25/1 in both IDA and non-IDA
vocational schools in 1968 to averages of 45/1 for all system schools and
55/1 for the IDA-assisted schools in 1972. The deterioration has been due
less to the expansion of enrolments (tripling over 1965-72) than to the
frequent changes in the courses and emphases, insufficient supply of teachers
from the Kenya Polytechnic, and the high turnover of the foreign volunteers
teaching in the workshops. The test analysis indicates that students who
had enjoyed a student to technical teacher ratio in vocational school of
50/1 or less (58% of all examinees) averaged about 56 on the test and passed,
while those with ratios of more than 70/1 (4% of examinees) averaged only
44 and failed. The major influence of the ratio was confirmed by regression
analyses.l/ The teacher shortage will be met gradually, particularly after
the opening in 1974 of a Canadian-assisted Technical Teacher Training Center.

33. The analysis throws some doubt on the ability of the new in-school
examinations especially the practical part, to discriminate adequately
between "good" and "bad" students,.Y and on the importance that should be
given, for raising students' employability, to some traditional in-school
factors such as per student recurrent costs. Finally, some equipment
supplied under the Credit was used seldom or not at all due to the lack of
qualified teachers or of parts for foreign-supplied machines (see para. 17
on procurement problems); the workshops are also too small and poorly
equipped for the recently introduced courses and need extension.

Key Contribution to Teachers for Primary Schools

34. The IDA project contributed somewhat over $1 million equivalent
to expansion and improvement of facilities for training of primary school
teachers, and this has helped significantly in the increase and upgrading
of Kenyan teachers. Under the original plan the IDA project was to cover
100% of the expansion of primary teacher training through 1970; a Plan
revision in 1967 reduced this to about half by increasing national enrolment

1/ These regression analyses were carried out to determine the respective
influences of the socio-economic background and in-school parameters
on the variance in the proficiency test results. Social background
(see Annex Table A.2) was not influential.

2/ In terms of the proficiency test. This test, designed to reflect
essentially the employers' norms and needs, was regarded as a
first proxy for the measure of the external productivity of the
vocational schools.
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and output targets without substantially changing the project's quantitative
targets. National targets were largely met, and the IDA-assisted colleges
reached their targets with two years' delay as shown in the following table.

Table 12

Teacher Training Colleges: Enrolment and Output

Pre-project 1st Targetl 2nd Targetk/ Actual
Schools 1965 1970 1970 1970 1971 1972

I. Enrolment

IDA-assisted 3,325 4,275 4,200 3,603 3,971 4,178
Other 1,500 1,500 2,350 3,129 3,273 3,300
Total 4,825 5,775 6,550 6,732 7,244 7,478

II. Output (Leavers)

IDA-assisted 1,650 2,135 2,100 1,735 1,842 2,088
Other 600 750 1,175 1,449 1,717 1,611
Total 2,250 2,885 3,275 3,184 3,559 3,699

Graduates:

IDA-assisted n.a. n.a. n.a. 1,627 1,734 1,950

a/ 1966-70 Development Plan, with Teacher Training Colleges to be cut from
34 to 25, of which IDA would assist 18.

b/ Plan as revised in 1967, with Teacher Training Colleges to be cut
further to 16, with IDA resources concentrated on 11.

It has enabled Kenya to upgrade the share of qualified primary teachers --
from 66% in 1965 to nearly 80% in 1972, while the proportion of children
aged 6-12 enrolled in primary schools rose from 55% (1.02 million pupils)
in 1965 to 70% (1.68 million pupils) in 1972. The concentration of teacher
training in a smaller number of larger colleges has brought scale economies,
as expected, with the average recurrent cost per student in college falling
from Kb 168 in 1967 to KI 156 in 1971 (Kb 143 in 1967 prices), despite some
upgrading of staff quality and the addition of workshops. However, the
teacher training courses still remain closer to normal secondary school
curriculum than is appropriate and have insufficient practical emphasis --
partly due to lack of teachers with the right skills. Some of the facilities
installed with IDA financing, and particularly the libraries, have been
comparable to those for secondary schools and are inadequate for teacher
training colleges.
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V. Conclusions

35. The IDA Project assisted by Credit 93-KE successfully met the

most m1 portant quantitative objectives it had been designed to reach; these

objectives largely reflected the Government's aim to supply the manpower

required to support the expected rapid growth of Kenya's modern economic

sectors. The high and middle level manpower requirements of the modern

sectors were amply met, mainly with EACE holders, because the supply from

Government and Harambee schools expanded beyond forecasts and manpower

requirements were somewhat lower than forecast due to larger than expected
increases in labor productivity. Schools were built or expanded fairly

close to schedule and, by means of reductions in facilities and equipment,

within original cost estimates. The quality of construction and building

standards have been generally acceptable. In most types of IDA-assisted

education, enrolment and school-leaver targets were exceeded at the national

level, and met with at most a two-year delay in the IDA-assisted schools.

36. There were several implementation problems which could have been

solved or avoided by a strong Project Unit in the Ministry o" Education,

maintaining some necessary contacts with the assisted schools. The Bark

required that a Project Unit be established, and it was. But it was not

strong; the Project Director has changed five times, and his position seems

to be outside the main career structure of the Ministry. The main control

over the project construction works has remained within the Ministry of

Works, leading to difficulties in coordinating works' supervision. The

Bank attempted in vain to improve the situation, resulting mainly fmXm the

staffing situation in the Ministry of Education. Above all, contacts oE the

Project Unit with the assisted school headmasters were insufficient during

project execution. In retrospect, it seems that the Bank should have tried

to obtain, during negotiations, assurances that the Project Unit would be

adequately staffed on a long-term basis, and that procedures adapted to

Kenya's needs would be established for setting out clearly the responsi-

bilities of the Unit and the Ministry of Works and for involving school

headmasters in building-siting and works' initiation.

37. The Bank's requirement of international competitive bidding added

somewhat to the difficulties in implementation. Reissue of civil works tenders

on an international basis did not result in bids markedly lower than those made

when bidding was limited to local contractors. Building standardization, intro-

Juced in Kenya under Bank recommendations, has been a desirable policy but seems

to have beer. carried somewhat too far. Maintenance difficulties have offset,

to an unknown excent, the price advantages originally obtained by international

bidding from "one-shot" foreign suppliers; a few pieces of equipment have been

useless for lack of parts or proper tendering specifications. The Project Unit

had difficulties in effecting adequate inspection upon delivery, storage, dis-

tribution among schools, and inventory control of small equipment. Some of

the problems associated with equipment procurement might have been avoided if

ihe Bank hau previously developed basic equipment lists for major subjects and

requested chat specif:cations include the availability of an adequate local
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network for maintenance and spare parts supply (initial steps in preparing
basic lists have since been taken successfully within the Bank). On a few
items, such as books and minor laboratory equipment,.involving many makes
and small funds, the money would probably have been better used by granting
the schools lump sums subject to audit by the Project Unit. These features
underline the need for a careful judgement in selecting the appropriate
bidding procedures in nationwide education projects involving many small
schemes, as the Kenya case.

38. The Bank also seems to have been excessively rigid about the
composition of the project once set down in the appraisal report and Credit
Documents. It did accept the Kenya Government's wise reduction of project
Teacher Training Colleges from 18 to 11 in 1967/68. But when cost overruns
loomed in this period, the Bank should have tried to discuss with the
Government the necessity to reconsider the main secondary education compo-
nent of the project -- to see whether, especially in light of Harambee
trends, some schools should be omitted or whether cost overruns (which would
probably have totalled about 20% overall) should be squarely faced up to --
rather than to stick rigidly to the number of schools selected in a 1965
appraisal and offset the overruns by reductions in standards that have
hampered somewhat the effective operation of the project schools. The
Credit Documents did call for secondary expansion to be brought into
"harmony with estimated manpower requirements of the economic development
plan as it may be modified from time to time," but this has been a dead
letter for the formal reason that the relevant part of the Development Plan
was never in fact modified. In such a fluid educational situation as
existed in Kenya in the 1960s, national education and manpower indicators,
school surveys and students' tracer studies could have been recommended as
part of the regular project reporting requirements and Bank supervision
mission duties, and then carefully scrutinized to see whether modifications
were required in project plans. This case would suggest that in future
similar situations, when feasible and acceptable to Governments, such tasks
be requested as part of Project Unit and Bank supervision mission duties.

39. Within the framework of criteria used by the Bank for analyzing
and designing the project, a number of omissions were made. The manpower
projections, limited to the modern economic sectors as recommended by the
then existing guidelines, seem to have overlooked the effect of Kenya's
prevailing economic policies on the ability of the modern sectors to
generate employment opportunities. Had the Bank investigated the use of
rate of return studies in education before 1966, the manpower projections
could have been usefully complemented by consideration of the private rate
of return to secondary education, the private investment that the high
return would induce and the supply of educated manpower that would result
from private sources, reducing the need for public system expansion. As a
result of the emphasis put by Kenya on general secondary education, insuf-
ficient preparation and detailed attention was given to the planned develop-
ment of the technical and vocational schools and to the availability and
training of technical teachers for the vocational schools.
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40. The more important point that emerges from this review is that
the project has provided for an expansion of an established education
system, and that it could have been possible, within the set of Bank
policies prevailing at that time, to give more consideration in project
planning and implementation to the intended beneficiaries and users of
the project. This applies to the way the construction work was planned,
without reference to the school headmasters or adaptation to the local
conditions, to the neglect of local agricultural conditions in the
design and allocation of agricultural workshops, to the inadequate con-
sideration of regional balance in the allocation of the schools, to the
inappropriate selection of library books and to the deficiencies in the
way laboratory and workshop equipment was distributed. Given the Bank
and Government emphases at the time, it could not have been expected,
however desirable, that serious attention would be given during project
appraisal to means of mobilizing local self-help effort with respect to
secondary education and combining it with the foreign assistance. But
these elements underline the need, in designing large nation-wide proj-
ects, for a differentiated approach giving due attention to regional and
local conditions.

41. The project has been less successful with regard to its quali-
tative objectives. The project played a crucial part in spreading through-
out the secondary education system a program of practical courses, now
carried further by Kenya on its own. But the actual contribution of these
practical courses has been constrained by their limited objective -- mainly
to break down prejudice against manual work among prospective white-collar
workers -- and further reduced by physical cut-backs during implementation.
Little progress has been made on the larger qualitative objectives. Exami-
nation performance in secondary education has declined. The primary curricu-
lum has been improved, but only minor modifications have been made to the
secondary curriculum, and, in actual application, both remain unduly domi-
nated by "watershed" terminal exams that are not well adapted to the Kenyan
conditions and curricula; these exams that are used mainly as a screen --
of uncertain validity -- to determine whether a pupil will join a small
white-collar elite or whether he will join the many in traditional or small-
scale economic activities for which he does not seem to be much better pre-
pared than before he went to school. Vocational school programs have had
to be changed substantially from the lines along which they were assisted
under the IDA project. It seems that major reasons for the low achievement
in meeting the qualitative objectives have been the lack in the project of
some amount of carefully selected technical assistance designed to provide
Kenya's Curriculum Development Center with the necessary expertise and
staff, and also the vagueness with which those objectives were expressed,
thus preventing any close follow-up of progress in their fulfillment.
Precise and possibly quantifiable qualitative objectives could have been
-- and, in future projects, should be -- prepared and aimed at; ongoing
research sponsored by the Bank is expected to bring improvements in this
matter.
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42. The increasingly urgent need for change in the general- secondary
system and the phenomena that have appeared simultaneously with the project's
quantitative success -- increasing numbers of Fourth Form "failures" with-
out corresponding certificate, rising school-leaver unemployment, ballooning
costs of education -- raise the question of whether the education and
project objectives were in the right direction. In retrospect, it would
seem that the Bank could have made a more significant contribution to the
development of Kenyan education if it had convinced the Government to plan

- for a smaller expansion of secondary education along well-established lines
in conjunction with some new schemes of secondary schooling integrated
with, and responsive to, the communities in which they would be located;
for instance, both the objectives of the secondary school practical courses
and the need for reforms in the vocational schools could possibly have been
met in some pilot comprehensive schools established under the project. The
Kenya Education Commission in 1964 had already started thinking along these
lines -- for instance with its suggestion (as yet unrealized, at least in
IDA schools) that secondary school facilities be used to offer evening
classes and other part-time education to local communities. The Bank may
have had this direction of development, as well as economy, in the back of
its mind, with its emphasis that schools be large and include at least one
day-stream. But the actual impracticability of the latter, as demonstrated
earlier, shows that the need was for a new approach that would have explicitly
confronted basic issues such as district-wide student selection and the fee-
structure of secondary education; such an approach could also have led, as
an outcome, to projects drawing forth Harambee effort and in turn promoting
participation in community schemes and educating students in practical and
creative activities useful for future life in the community. The Bank would
certainly have been justified in financing the recurrent costs and carrying
out by itself the evaluation of such innovative schemes, as a necessary
investment in discovery and development of new solutions. Some would likely
have failed but others might have succeeded and gained enough popular support
to channel education energies along paths both more efficient and more
equitable than those now so strongly followed by the Kenyan people. The
criteria for education lending used by the Bank in the mid-1960s and
considerations of political feasibility explain largely why such a course
was not followed in this project; the Bank's new criteria and policies for
educational lending make such an approach much more necessary and relevant.



ANNEX 1

Note on the Methodology Employed

1. The audit of the project's physical execution was carried out
through a review of available data and documents in the Bank and in the
Project Unit of the Ministry of Education, through interviews with the
Project Unit Director and the Bank staff, and through visits to a subset
of project schools. The evaluation mission visited 15 general secondary
schools, all 9 project technical/vocational schools and 6 primary teacher
training colleges.

2. In each school visited, the mission reviewed physical facilities
and equipment, with special attention to the laboratories and workshops,
followed lessons in classrooms, workshops and laboratories and conducted
extensive interviews with the principal and some of the sciences and
practical courses teachers. The review of physical facilities was
complemented by the relevant findings of a 1972 survey of secondary
schools' accommodations undertaken under UNESCO auspices. Evaluation of
the benefits and effective use of workshop facilities was also based on
the answers to a questionnaire eventually filled out by 9 general secondary
schools comprising 4 agriculture, 3 industrial arts, 3 domestic science and
1 commerce workshops.

3. Detailed historical data for enrolment per Form and sex, boarders,
number and qualification of teachers, and recurrent budget, were extracted
for each project school from the individual school files of the Ministry
of Education; Examination performances in each project school were obtained
from the Examination Section of the Ministry of Education.

4. Reliable manpower data, necessary to assess the success of the
manpower main objective of the project, were derived from the Ministry of
Finance's 1972 Survey of High and Medium Level Manpower; the 81 occupations
used in this survey were aggregated into four broad categories for the
purpose of comparison with the 1964 manpower survey which had served as a
basis for the appraisal report forecasts. Information on the employability
of general secondary school Form IV leavers, and on their socio-economic
background, was extracted from "tracer" studies of secondary school leavers
which were undertaken in 1971-1972 by the Institute of Development Studies
of the University of Nairobi. A preliminary assessment of the internal
efficiency and external productivity of the vocational schools in their
present condition was based on a "post-school" survey of 120 vocational
school graduates undertaken by the mission in the training facilities of
the National Industrial and Vocational Training Center of the Ministry of
Labor; the survey consisted of two parts: the first, by means of a question-
naire, dealt with the students' socio-economic background, school history
and attitudes, and the second part was the collection and analysis of
proficiency test results from NIVTC records.

5. Achievements in the modernization of the curricula, textbooks and
examinations at secondary level were evaluated by an IIEP-UNESCO consultant
mainly through visits to the Kenya Institute of Education and in-depth
interviews of its Department of Curriculum Development staff.
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Annex Table A.1

Structure of Wages of the Hiih and Medium Level Manpower -
Private Sector - 1971/72

Full Primary Secondary Secondary Secondary
Earnings (K Shs per month) (Standard VII) Form II Form IV Form VI University

Average over career 1,320 1,800 2,870 4,870 5,060

Initial (1-2 years
experience) 570 1,380 1,600 1,730 3,340

Final (18+ years experience) 2,060 2,750 4,450 6,250 6,270

a/
Average number years training 2.8 2.4 2.5 3.0 4.4

Differential from certificate 350 N.S.- 1,100-300C N.S. N.A.

Increment per year of ex-
perience 83 76 158 251 163

Structure:

Initially 100 242 281 304 586
After 18 years of experience 100 134 216 303 304

a/ Average number of years of university.
b/ N.S.: Not significant.
c/ The differential declines from 1,100 at beginning to 300 at end of the career.

Source: Based on the Ministry of Finance's 1972 Survey of High and Medium Level
Manpower covering about 1,400 male employees in the private sector at the
end of 1971, distributed as follows:

Sample of Wage Employees - Private Sector - 1971/72

Total
Category A B C D Total HMLMa/

Kenyans (7) 27 63 78 90 62 68

Non-Kenyans (1) 73 37 22 10 38 32

Share in total
sample (%) 26 19 50 5 100

(Distribution of
total HMLMa/ 15 17 47 21 100)

a/ Private Sector

Though it appears that the sample is not truly representative of the total HMLM
and is biased in favor of higher categories of occupations and non-Kenyan employees,
the results should still give a fair picture of the distribution of earnings among
the employees of the private sector (and possibly of all employees insofar as pub-
lic sector salaries are known to have been generally higher than in the private
sector). The determinants scrutinized in the analysis of these wages were: the
number of years of education, the number of years of post-school training, the
type of training (full-time, part-time, full- and part-time combined), the number
of years of experience in the present and previous jobs, and finally whether or
not training was successful (ending with a certificate or not).



Annex Table A.2

Socio-Economic Background of Samples of Students

I. Form IV Students in 4 IDA School.a -1969

Few Not
Occupation/Elucation No Years Full Secondary Avail-
of Father/Guardian Schooling Primary Primary and above able Total

Professionals - - - 1 2 6 ) Well
Businessmen/Large ) Off
Scale Farmers. 5 6 6 2 1 20)

Semi-Professionals/
Technicians 3 2 5 2 6 18)

Skilled/Semi-Skilled ) Average
Workers 5 6 5 2 10 28)

Unskilled Workers and
Small Trade Self-
Employed 15 7 4 1 7 34) Poor-

Small Scale/Subsistence ) Very
Farmers 69 28 11 1 14o 1 ) Poor

Total 97 49 31 12 66 255

a/ 1969 IDS tracer study of secondary school leavers - Unpublished. Data available
to evaluation mission by permission of Dr. Somerset.

b/ Large-scale farmers were defined as farmers with 25 or more acres of land.

II. Vocational Schools Graduates2-'- 1973

Occupation/Education Half Full
of Father/Guardian None Primary Primary Others Total

Businessmen/large farmers - 1 - - 1
Semi-professionals/tech-

nicians 2 - 1 - 3
Skilled/Semi-Skilled

Workers 7 1 1 - 9
Unskilled Workers/mall

Trade, Self-Euployed 3 51 - 12
Small/Subsistence Farmers 35 7 4 46

Total 47 14 10 - 71

(% of total) 66 20 14 - 100

c/ Evaluation mission survey.



Annex Table A.3

Selected Average Indicators About General Secondary Schools in Kenya, 1966-72

1966 1967 1968 1969 1970 1971 1972

Unaided Schools

Enrolment/School 82 117 121 115 108 125 120
% Girls 20 20 22 27 32 33 34
% Boarders 21 18 20 21 20 28 26

Enrolment/Class 35 34 34 34 32 33 34
Teachers/Class 1.52 1.46 1.46 1.50 1.45 1.49 1.44
% Graduates / 33 25 25 28 27 28 25
% Qualified- 62 51 48 51 48 47 42

EACE: %.Pass 70 72 63 60
% Sch. Cer ficate 41 31 30 21
Ave. Grade- 0.68 0.43 0.40 0.31

Aided Schools

Enrolment/School 205 240 244 250 249 245 251
% Girls 29 30 29 28 28 29 29
% Boarders 50 49 55 54 53 59 60

Enrolment/Class 31 33 33 34 35 36 37
Teachers/Class 1.52 1.54 1.57 1.57 1.66 1.65 1.65
% Graduates / 62 67 66 61 54 48 47
% Qualified- 93 93 94 95 94 93 97

EACE: % Pass 90 91 88 87
% Sch. Certficate 73 63 64 60
Ave. Grade- 1.37 1.13 1.07 1.01

IDA Schools

Enrolment/New Sch. 220 315 400 430 460 470
Enrolment/Expanded Sch. 330 395 445 480 505 520
Students/Teacher: New Sch. 26.3 25.6 24.2 24.0 23.9 22.5

Expanded Sch. 24.1 23.6 23.5 23.5 23.4 22.4
% Teachers Graduates: New 45 45 44 41 40 41

a/ Expanded 63 64 62 52 51 52
% Teachers Qualified-: New 86 86 94 92 95 98

Expanded 91 91 96 96 98 99
EACE: % Pass: New 86 88 89

All IDA Sch. 88 88 89
% School Cert.: New 60 59 62

b/ All IDA Sch. 64 62 62
Ave. Grade- : New 0.96 0.94 1.01

All IDA Sch. 1.06 1.02 1.03

a/ Including University Graduates not professionally qualified.
b/ Weighted average of following marks: 3 for Division I, 2 for Division II and 1 for

Division III, and 0 for others.



Annex Table A.4

Distribution of F IV Leavers ("C" Level Manpower) 1964-70 - Kenyan Citizens Only Total
1964 1965 1966 1967 1968 1969 1970 1964-70

Demand

Form V 700 971 1,174 1,480 1,824 2,493 2,797 11,440
T.T.C. P1 158 305 393 550 768 862 1,114 4,150
T.T.C. P2 - 70 195 270 356 410 415 1,716
T.T.C. Si a/ 137 212 237 302 392 492 387 2,159
Agri. Trainingg 100 140 200 225-325 300-600 330-690 400-700 1695-2755
Other Training- 40 190 195 413 488-661 686-896 786-1036 2800-3430
Total Training 435 917 1,220 1760-1860 2304-2777 2780-3350 3102-3652 12520-14210
Employment at C Level 3477/4674 3367/4362 4119/4984 4457/5377 5067/6046 5061/6178 6566/7791 32110-39410
Total Demand C 4612/5809 5255/6250 6513/7378 7697/8717 9195/10647 10334/12021 12465/14240 56070/65060

Supply

Total F IV 3,380 4,410 5,054 8,465 12,506 15,493 17,626 67,034
(O.W. Unaided F.IV) 890 990 950 2,140 2,948 3,670 3,706 15,294
Other C. Output - - 94 122 108 155 205 684Private EACE Candidates 0-277 0-803 0-841 0-1490 0-2745 0-2324 0-3132 0-11612
Total C. Suppli 3380/3657 4410/5213 5148/5989 8587/10077 12714/15459 15648/17972 17831/20963 67718-79330Gross Surplus- C -2429/-955 -1840/-42 -2230/-524 -130/2380 2067/6264 3627/7638 3591/8498 2658-23260

a/' In Embu, AHITI and Egerton.
b/ Government Secretarial Courses, Medical Training, Kenya and Mombasa Polytechnics 1st year full-time intakes.C/ The gross surplus should be reduced by an amount equivalent to the total of C job holders who have transferred to Blevel positions thru training in the Polytechnics and other institutions within the labour force; such transfers, andresulting additional job openings for C level manpower, can be estimated for the year 1968, 1969 and 1970 at 1,300,1,500 and 1,800 respectively.

Distribution of Form II Leavers ("D" Level Manpower) 1964-70 - Kenyan Citizens Only
Demand 1964 1965 1966 1967 1968 1969 1970 1964-1970Form III Aided 5470) 6,690 ) 9,687 11,588 13,554 15,717 17,640 ) 114,450Form III Unaided 5 ) 2,126 ) 4,669 5,965 5,098 7,122 9,123 )
T.T.C. P2 531 627 778 813 767 886 738 5,140Employment D 2,750 2,591 3,222 3,488 3,977 3,953 5,123 25,100
Total Demand D 8,751 12,034 18,356 21,854 23,396 27,678 32,624 144,700Gross Surplus D 515 588 268 4,546 5,444 6,878 5,708 23,950Supply 

144,700Total Form II 6,950 10,000 15,948 23,827 26,114 31,701 35,439 149,980(O.W. Unaided F II) 1,650 3,420 5,970 12,130 12,887 15,972 17,217 69,245Other D Output 1944+372 2140+-482 2227+449 2243+330 2298+428 2392+463 2426+467 15670+2990Total D Supply 9,226 12,622 18,624 26,400 28,840 34,556 38,332 168,640

NOTE: Supply figures show those coming out of school in the year shown, while Demand figures show those entering high
education or starting employment in the following year. Employment estimates are interpolated from the figures
given in Annex Tables A.5 and A.6.



Annex Table A.5

Demand for High and Middle Level Manpower 1964-1971

(Modern non-Agricultural Sector),

1964/71 1964/71 Annual Compound
Mid-1964 Kenyansa/ End-1971 Demand- Rate of Growth (%)

Category Kenyans Total Attrition- Kenyans Total (Kenyans) Kenyans Total

A - 1,240 5,893 279 3,183 10,137 2,223 13.4 7.5

B - 7,612 10,910 1,713 23,284 28,749 17,385 20.4 17.0

C - Clerks Est. 1 14,148 32,808 3,183 ) 19,099 10.6 2.2
Est. 2 4,732 23,398 1,065 ) 26,397 28.0 6.9

C - Manual Workers 5,537 10,053 1,246 12,346 14,551 8,057 10.7 4.6

D - 17,284 18,000 3,889 38,679 40,405 25,283 11.3 11.4

Total: Est. 1 - 45,820 77,664 10,310 ) 107,556 132(496 ( 72,046 12.0 2.2
Est. 2 - 36,404 68,254 8,192 ) 7,( 79,345 15.5 9.2

a/ Attrition was estimated at 3% p.a. over 7-1/2 years.
b/ Two estimates were made for 1964, which would be comparable to the 1971 definition of

Clerical and Office Workers, excluding and including respectively certain occupations
which might have been defined too broadly in 1964 as compared to 1971. Also, this
category includes, among the others, the following occupation:

1964 1971
Kenyans Total Kenyans Total

Managers n.e.c. 405 2,124 5,238 9,189

c/ Demand defined as 1971 Kenyans minus 1964 Kenyans plus Kenyan Attrition. Readjustments
were made in both 1964 and 1971 Surveys data to incorporate the teachers with adequate
qualifications. The data on HMLM stocks displayed above include teachers as follows:

1964 1971
Category Kenyans Total Kenyans Total

A 436 1,490 765 3,021
B 1,899 2,369 7,343 8,655
C (Clerks) 673 905 4,176 4,420
D 14,316 14,368 33,588 33,783

Total 17,324 19,132 45,872 49,879

Source:

The above estimates are built up by comparison of the 1964 manpower survey with a survey under-
taken by the Ministry of Finance for the situation as of January 3, 1972 (considered here to
roughly equivalent to mid-year 1971 insofar as the Tripartite Agreement of December 1970 had a
major effect in bringing forward most of the employment increase that would otherwise have
occurred later in 1971 and early in 1972). The 81 occupations used in the 1972 survey have
been aggregated into the four broad categories A, B, C, and D of the 1964 survey for compara-
tive purposes.



Annex Table A.6

Estimated Demand for High and Middle Level Manpower
1964-71: Modern Private Agriculture

a 1964/71 1964/71
Mid 1964-/ Kenyans Rid 1971 Demand

Category Kenyans Total Attrition Kenyans Total (Kenyans)

B 46o 815 105 250 476 ( 8B 970 1,063 ( 65

C/ 280 625 63 5,177 5,960 4,960

D 270 330 62 28 35 -180

Total 1,010 1,770 230 6,425 7,534 5,645

a/ Estimated on the basis of a 12% coverage sample.
b/ This category includes, among others, the following occupations:

1971
Kenyans Total

Farm managers and Managers n.e.c. 3,993 4,652



Annex Table A.7

Activities of Form IV School LeaversA (Government Aided Schools)

1965-1969

Year of Leaving School 1965 1966 1967 1968 1969

Number of Schools 14 14 16 22 22

Size of Sample 525 615 852 1.186 About 1,200

Year of Activity 1966 1968 1967 1969 1968 1970 1969 1971 1970 1971

Activity (%)

Further Education 25 19 27 19 26 11 22 43 50 50
Training 20 12 23 14 23 14 23 ) (

Employed= 40 53 39 56 40 55 33 38 17 29

Unemployed 2 0 1 1 1 1 15 9S_/ 16 4-

Others (Untraced) 13 16 10 10 10 19 7 10 16 17

TOTAL 100 100 100 100 100 100 100 100 100 100

a/ IDS Tracer Study - Paper No. 138. University College, Nairobi.
h/ About 2/3 were employed in the public sector. Major occupations of all employed for which the

jobs was known were on average as follows:

Untrained
Technicians Teachers Clerks

(In % of total known occupation) 1st year after school 18% 16% 57%

3rd year after school 19% 18% 52%

c/ These reductions in the unemployment rate are mainly due to the December 1970 Tripartite
Agreement.



Annex Table A.8

EACE Performance and Activities After Leaving Secondary Schoola/

I. Average Grade of Students Entering Certain Activities (1965-68)

Form V Training Selected Jobs

Grade Range Scis. Arts Agr. Teach. All Tech. Clerks Teach.

Distinction (20-29) 20.8 23.5 - - - - - -

Credit (30-39) - - 32.2 35.6 33.1 34.1 37.1 -

Pass (40-49) - - - - - - 42.0

Fail (50-54) - -

II. Share of Leavers Gaining Job (1968)

Immed. Delayed Never
Grade Range 6 Mos. 6-18 Mos. (18+ Mos.) All

Distinction (20-29) 95% 5% - 100%

Credit (30-39) 77% 14% 9% 100%

Pass (40-49) 66% 13% 21% 100%

Fail (50-54) 51% 9% 40% 100%

a/ IDS Tracer Study - Paper No. 138. University College, Nairobi.



TOTAL KENYA EDUCATION EXPENDITURES Annex Table A.9
(KL 000)

1967 1968 1969 19702/ 1971

I. Recurrent

Primary

Ministry of Education 373.3p 350.41 336.39 9,247.97Y/ 1,669.o*
Local/Authorities 5,312.0 6,770.0* 7,156.o 1,h35.0* 1,126.0*
Fees 3,213.0 3,820.0 4,024.0 4,754.422/ 4,962.0*

Secondary

Ministry of Education 3,157.81 3,736.64 4,109.22 4,483.05 5,080.0*
Fees (Aided Schools) 1,000.0 1,150.0 1,250.0 1,200.0 1,300.0*
Fees (Harambee n.a. 1,290.0* 1,450.0* 1,620.0* 1,980.0*

Technical

Ministry of Education 522.46 535. U 574.73 667.34 804.85
Fees 34.91 47.96 72.63 82.56 95.51

Teacher Training

Ministry of Education 992.48 1,108.20 1,190.56 1,250.16 1,343.36

Higher Education

Ministry of Education 964.71 1,115.31 1,336.80 2,170.20 3,106.29

Admin./Others

Ministry of Education 748.66 901.34 1,007.97 1,056.66 1,918.4*
Other Ministries n.a. 700.0** 800.0 750.0* 800.0**
Teach. Serv. Com. - - 45.47 87.92 86.05

Various Fees 149.45 215.50 241.56 241.95 263.0*

Total: Public 12,071.50 15,217.34 16,557.05 21,148.30 26,233.95
Private 4397.36 6,523.h6 7,038.19 7,898.93 8,600.50
Total 16,46d.:6 21,740-60 2-59-3 . 29,017.23 34,'34.45

II. Capital

local Auth. - Primary 635.0* 966.0* 1,012.0* 434.0* 810.0*

Ministry Secondary 229.03 424.09 525.24 655.87 868.85
0_ Teacher 122.46 47.93 31.1h 20.59 67.95

Education Technical 81.55 51.64 66.80 75.66 89.55
IDA Proj. 655.86 1,465.0 1,224.34 171.88 226.19
Others 209.92 257.83 319.18 486.97 576.63

Harambee: -2 Primary. 536.30 620.7 1,045.0 1,003-0 1,273.0Secondary 309.90 398.2
Teachers Houses 136.50 193.6 94.0* 120.0* 46.o*

Total: Public 1,933.82 3,212.49 3,178.70 1,8".97 2,639.17Private 926.90 1 212 50 1 139.0 1 123.0 1 319 0Total 2,560.72 1,424.99 ,317.7 2,967-17

* - Estimate.
- bugh Estimate.

a, MOE took over Primary Education from County Councils.
_ Includes 8,927.53 for D.E.B.

Includes 520.0 fees from Municipal and City Councils.
Includes fees for three Government primary schools (1967-1969) (60.00 U thousandsin 67-68 and 50.00 E thousands in 1969-70 and 51.5 for 1971).Only for formal education. It excludes nurseries and youth centers.

Sources: MOE Annual Reports, Economic Surveys 1970, 1971, 1972.



Annex Table A.10

SCHEDULE OF CREDIT DISBURSEMENTS - ACTUAL/FORECAST

Accumulated Disbursements
(US$ 000) 1966 1967 1968 1969 1970

Actual 12 642 2656 6213 7000

Forecast 144 2814 6061 7000 7000

Actual Disbursements,
as % of forecasts 8.3 22.8 43.8 88.8 100



Annex Table A.11

Comparison of Units Construction Costs for Major

Items in Secondary Schools (Forms I-IV)

(in Kh)

Normal Bulk Negotiated
Tender Tender Tender

Teacher Housing (Pair)

New Schools 2,557 3,165 3,300
Expanded Schools 3,084 3,169 -

Auxiliary Housing

New Schools 986 1,045 1,046
Expanded Schools 983 1,031 -

Subordinate Housing

New Schools 1,219 1,227 1,266
Expanded Schools 1,177 1,280 -

Special Room

New Schools 1,249 1,091 1,129
Expanded Schools 1,267 1,202

Classroom

New Schools 819 793 (832)A
Expanded Schools 865 799

a/
Dormitories (140 people)-

New Schools 10,825 9,632 9,824
Expanded Schools 10,294 9,789

Laboratory (Combined)

New Schools 4,127 3,901 4,370
Expanded Schools - 4,161 -

Domestic Science Room (Single)

New Schools 2,073 1,723 2,350
Expanded Schools - 1,757 -

Workshop (Singleb)

New Schools
Expanded Schools 2,009 2,102 2,297

Agriculture Workshop

New Schools 2,121 1,977 1,913
Expanded Schools - 2,027 -

a/ Including lockers.
b/ i.e. Woodwork only, as opposed to 'double' workshops (including metalwork)

for which only one cost figure is available.



BREAKDOWN OF FACILITIES BY ityi CF SOROOL AND TYPE OF FACILI.' - AGTU AND FCR9 AS0 -role, Sable 1.12

FORECAST 
A-

,eneral Seoondary Schoole Secondary Technical PrieArv Total 'enera S-ondary Scools Secondary Primary TotalLower Upper Scnools Teacer Soer Upper Secdyhol erySecondary Secondary -hg Sowdr erndary Trainir
(SI-tP) (SO-vi) 'le ,cmodary S(sondary Trainig

Expan- hxpan- Coll gOr

Lew sion Total Expansions 1ew sion Total eEpan sion T l w n Total Expansion New So otal (xoansion' hew sin TotalHouses: teachers 150 74 22L 30 5 8 13 155 15, 306 111 70 211 27 6 8 39 1 291others 123 73 196 33 5 - 5 129 1 36 14 36 1 17 6 - 2 11Total 5 5 128 ill 239 43 36 89 17 2 - 2 1 6 91~~~~~7 i4 5 I d 4 igDonitoriee 81 57 138 11 10 11 21 35 91 115 205 21 22 53 11 11 15 25 25 6Librarie s 16 10 26 lu 2 3 5 71 2 c 7 13 13 26 7 2 L o 3 1 5 2 -42
Classr~oons 65 23 98 2. i2 20 73 102 175 -' 37 107 13 6 6 12 33 '6 87 165Laboratorisa 34 16 50 t L 3 1 13 38 58 9 32 13 55 7 4 8 12 6 36 3. 70Special Romes 48 42 90 - 8 -293 23 2 7 11 --3 23 38 61
Workshops: Agricalture 1 5 14 - - - - 5 

2 3 10orerce 3 5 8 9 5 (3 13 - -(florestlc Science 6 5 11 
0' -5 8 0 97 - - 13 6 6 5 8)Industrial 6 8 1 

15 11 6 -2Total -27 2 T 77 21 :0 L 3 5 35 1 31 42 8a/er 31 37 17 27 1 i 3 -Others 9 59 1, 
71 A1 '3 - 45 5 Q5 34 3 7 11 a 67 116

a! This category loide itche2s, dir:. ol I oor.,Cs i, s-r<55 ad ojoso k.3/ The 8 Co rce onkshopd sdo- 
+ot o7e ra .+r P t I r r, i i K 3 (Oy- .- m Y.

I/ Of which 22 were only coersor if 1 :,7 iu. lding.y



Annex Table A.13

Practical Courses and Utilization of Workshops in IDA-supported

General Secondary Schools

Agriculture Domes. Sc. Indus. Arts. Commerce

No. of Workshops 13 10 15 8

a/
No. of Specialized Teachers 28 21 29 7-

Average No. Classes/Teachers 5-6 4-6 4 9

Forms Taught I-IV I-IV I-III I-III

b/cl +Average No. Weekly Periods/Class-- 4-5+_- 3-6 4-6 2-3+

Attending Students/School- 4x954 All Girls 2x110+1x40 2x120+lx40

As % of Total Enrolment- 80% 90-30% 100-30%

a/ Commerce teachers have been generally scarce, especially specialized ones, since
Kenyatta College only began teacher training in this field a few years ago. SIDA
has provided major help with regard to Industrial Arts teachers, supplying person-
nel on an interim basis and helping also to train Kenyan Industrial Arts teachers
at KSTC, where an Industrial Arts Department has recently been established.

b/ Based on the sur.veyed schools, the proportion of enrolment attending practical
courses declines after Form II, slightly for Agriculture and Domestic Science but
by 2/3 for Industrial Arts and Commerce in which about 1/3 of students, generally
regrouped in one class, specialize after Form II selection. Consequently, the
number of periods per week delivered to these students increases in Forms III and
IV, sometimes substantially in Agriculture and Domestic Science.

c/ In some schools with Agricultural courses, the number of periods per class can
reach 12 or 15 periods a week. In some rare schools, Industrial Arts and Commerce
courses are taught up to Form IV.

d/ It was expected on the basis of USAID experience that the average attendance in
each school would be 200 students during 5 periods per week. There has been a gen-
erally widespread interest and satisfaction of students in the practical courses
offered in their schools; however, this conclusion might have to be qualified, due
to the imposition of these courses upon them. Workshops and courses have been gen-
erally adequately staffed with qualified teachers, 2 per workshop in average
(except for Commerce); teachers workload has been about 20-25 periods per week,
which does not leave much time for preparation of courses.



Annex Table A.1h

1972 - Practical Courses in IDA-supported General Secondary Schools

Ty'1'y Tsjs A I C D A+I I+C I+D C+D I+C+D Total,ubjectA/ A I C D A I I C I D C D I C D A I C D
;umber of Workshops put by IDA

in: Central 2 is/ 2 2 2 1 5 2 3
Western 1 1 1 1 h 1 1 2
Nyanga 3 1 1 1 1 3 1 2 1
Eastern 1 2 2 1 1 2 2 1
Pdft Valley 1 1 1 1 1 - 2 1 2
Coast 1 1 1 1 - -
Nairobi 2 1 1 - 3 - 1Total T-2 7 T T 7 T T r7 T7 7 T T T T T-3 -1 7 Toof which in
New Schools 8 1 - 1 1 1 - - 2 2 2 2 1 1 1 9 5 3 6

Additional Workshops put by Government in IDA Schools

Total 3 - 1 - 1 - 1 3d/ 4 - 2 3
Teachers: New 17 2 - 3 2 2 - - 2 2 2 2 1 1 3 19 7 3 10

Expanded 91) - - -2 21 - 22 - - 9 22 11
Total 76 17 7 -6 T 7777 T T - M 7 7-f

Highest ) I 1 1
Form ) II 2 2 2 2

Taught )III 5 2 1 1 2 2 1 10 h
(No. of ) IV 10 1 2 1 11 2 8
Workshops))TotalS' IT 7 T T 7 T T 7 IT 71 T T 72 IT T IT
Average Number of Classes per Teacher in IDA Schools

New 51 3 - 4 64.5 - - 9 12 6 6 12 9 4 5.2 6 7.5 5.3Expanded 5.1 3 - - -h4.5 4.5 9 53 612 6 - -- 5 .1 3.7 11 6Average 5.1 3 - 4 6 4.5 4.5 9 6 8 10 6 12 9 5. 4.2 9 .6 5.6
Average Number of Periods per Week per Class in IDA Schools

New d.1 4 - 3.3 3.4 h - - 3 2.7 3.2 2.3 3.3 2.3 2 h.1 3.5 2.7 2.6Expanded 3.8 4.6 - - - 3.6 7.5 2.)4 3 2. 2.)4 3.8 - - 2 3.8 )4.4 2.)4 3.)4Average 4.0 4.5 - 3.3 3.h 3.8 7.5 2.4 3 2.5 2.5 3.h 3.3 2.3 2 h.1 2.5 3

a/ A: igriculture, I: Industrial Arts, C: Commerce, and D: Domestic Sciences.b/ In 3-IDA Schools expanded for Form V-VI and which thus did not receive IDA Workshops; also a Commerceworkshop was built in one of these 4 schools.
c/ I was from IDA, A from Government in that particular school.d/ Government put 2D in 2 schools already equipped with C workshops from IDA.e/ Totals do not coincide to totals above, due to missing knowledge for some schools.f/ Including 4 teachers in 2 Government Workshops.



Annex Table A.15

Page 1

IDA GENERAL SECONDARY SCHDOLS - TIME TABLES
(Number of periods/week/stream)

1. Average Over 14 New Schools

Art .ubjects No. of Schools Form I Form TI Form TTT Form V

LIglish 1 8.07 8.07 8.07 8.8
iiistory 1h 2.78 3 2.57 2.86
Geography 1 2.93 2.93 3.14 3.36
Swahili 1b 3.0 3 3.14 3.14
Arts + French 4 2.50 1.75 0.75 1
General Studies 2 1 1 1

Total Arts 17.65 17.6b 17.27 18.27
(Average)

;cience Subjects

Maths 14 6.78 6.78 6.86 6.86
Biology 14 3.07 3.21 3.43 3.57
Physical Sciences 1/6/7 0/0.7/5.6 0/0.7/5.6 0/0.5/6.0 0/3.5/7.0
Physics 1/6/7 3/2.2/0 3/2.2/0 4/3.9/0 h/1.8/0
Chemistry 1/6/7 3/2.2/0 3/2.2/0 3/3.3/0 3/2.3/0

Total Science 15.26 15.bO 16.79 17.69
A;.verage)

Practical Subjects

Agriculture 8 4 3.63 3.5 3.63
Commerce 2 1.5 3 ? 0
industrial Arts 2/2/2 0/3.5/4 0/3.5/4 0/3/3 0/1.5/-
Domestic Science '/2/' 3.5/3.5/0 3.5/3.5/0 4/3/0 5/2/0

Total Practical b.07 b.07 3.71 3.03
(Average)

Total All Subjects 36.98 37.11 37.77 38.99
(Average)



Annex Table A.15

Page 2

IDA GENERAL SECONDARY SCHOOLS - TIME TABLES
(Number of periods/week/stream)

2. Average Over 24 Expanded Schools

Art Subjects No. of Schools Form I Form IT Form TIT Form TV

Lnglish 24 8.13 8.04 8.17 8.25
History 24 2.75 2.75 2.88 3.25
Geography 24 2.79 2.83 3.33 3.h6
Jwahili 24 3 3.08 3.33 3
Arts & French 10 + 3 2.6+3.33 2.6+4 1.3+4.33 1.6+2.33
General Studies 2 0.5 0.5 0.5 o.5

Total Arts 18.21 18.32 18.83 18.96
(Average)

Science Subjects

1aths 24 6.96 6.92 7.P1 7.17
Biology 24 3.?1 3.21 3.67 3.83
Physical Sciences 14/5/5 0/3.4/5.4 0/3.4/5.6 o/h.8/5.6 o/3.6/5.6
Physics 14/5/5 2.86/2.8/0 2.86/2.8/0 3.64/4/0 3.5/3.6/0
Chemistry 14/5/5 3.07/2.8/0 3.14/2.8/0 3.71/4/o 3.6h/3.8/0

Total Science 16.63 16.67 19.00 18.62
(Average)

Practical Subjects

Agriculture 7 3.86 3.86 3.1 h
Commerce 7 1.29 2 3 0.29
Industrial Arts 5/2/5 0/6/6.8 o/6/5.6 o/5/3.6 0/4/1.4
Domestic Science 5/2/5 h/6/0 h.4/6/o 4.6/6/0 4.6/h/0

Total Practical 4.30 h.29 4.18 2.58
(Average)

Total All Subjects 39.14 39.28 42.01 40.16
(Average)



Annex Table A.16

EACE Performance of Technical Secondary Schools Students

1967 1968 1969 1970 1971 1972

Percent Failing EACE

- IDA Schools 9.0 15.5 7.8 22.9 25.7 23.5
- Other (Nakuru) n.a. 3 13 11 1 12

Average Grade on EACEa/

- IDA Schools 1.24 1.03 1.26 0.82 0.76 0.83
- Other (Nakuru) n.a. 0 0 1.07 1.75 1.20

EACE Practicals Results--

1970 1971 1972
IDA Schools Nakuru IDA Schools IDA Schools Nakuru

Mechanical Drawing 1.98 1.80 1.80 1.57 2.70
Building Drawing 1.80 1.33 1.65 1.69 2.34
Engineering Practice 2.03 3.70 1.92 2.11 2.74
Building Practice 2.84 3.13 1.93 2.54 3.84
Surveying 1.38 1.62 0.21 0.96 -
Overall Average T~7 T.73 2.85
(Sigalagala Average 1.37 0.89)

a/ Counting 3 for Division I, 2 for Division II and 1 for Division III and
0 for others.

b/ Counting 7 for Distinction, 5 for Credit and 2 for Pass. An overall
grade of 2 indicates that all candidates on average get a Pass.



Annex Table A.17

VOCATIONAL SCHOOLS

I. INFLUENTIAL IN-SCHOOL PARAMETERS N
EXAMS RESULTS AND TEST RESULTSa7

1. Pattern of Workshop Not Ehough Lack of Not Ebough
Practice Teachers Raw Materials Practice

Number of trainees (4) 10% 23% 37%
Average test results 54.2 55.3 57.6
Practical exam results Pass + Credit - Credit -

2. Number of Students in Workshop 18-25 26-33 34-41

Number of trainees (%) 68% 26% 6%
Average test results 56.3 51.8 N.S.
Practical exam results Credit Pass N.S.

3. Number of Hours of Practice/week h-10 11-16 17-22 23+

Number of trainees (%) 26% 58% 12% L%
No significant influence on test and exam results (except range 4-10)

h. Unit Equipment Budget (Shs/student p.a.) 180-260 260-340 340-420

Number of trainees (%) 59% 15% 26%
Practical exam average result Pass + Pass Credit +

5. Unit General Budget (Shs/student p.a.) / 800-900 900-1,000 1,100-1,200

Number of trainees (%) 21% 37% 4o%
Practical exam average result Pass Pass + Credit

6. Students per Technical Teacher 30-39 W4-49 50-59 70-79

Number of trainees (%) 41% 17% 38% 4%
Practical exam average result Credit Credit Pass Fail
Average test results 56.7 55.3 54.3 43.7

7. Students per "Academic" TeacherL/ 20-29 30-39 40-49

Number of trainees () 46% 41% 13%
Practical exam average result Credit Pass Pass -

N.S.: Not Significant.

a/ Test Results are graded over the range 0-80; grades below 50 are Failures.
b/ These parameters had no significant influence on test results.

II. TEST RESULTS AND IN-SCHOOL EXAMINATION RESULTS

In-School Exams Theoretical PracticalTest Results Fail Pass Good Total Fail Pass_ Good Total

Fail 17 2 2 21 10 9 1 20Pass 4 21 11 36 9 10 11 33Good 1 14 8 13 - 3 10 13,TOTAL 2 2

a/ Totals differ from the number of trainees surveyed because the numberof trainees for whom the 1972 in-school examination results were notavailable are different for the two in-school exams.
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PREFACE

IDA Credit 64-KE to the Government of Kenya was closed in August
1972 and the following report represents an audit of achievements under
the loan against the objectives on the basis of which it was approved.

The valuable assistance provided by the Kenya Government, the
Kenya Tea Development Authority and the Commonwealth Development Corpora-
tion is gratefully acknowledged.

Note: Currency Equivalent (Kenya Shilling)

1964-1973 KSh 1.00 = US$0.143
Since July 1973 KSh 1.00 = US$0.145



SUMMARY

On August 17, 1964 IDA approved a Credit of $2.8 million to
Kenya to assist in the ongoing expansion of smallholder tea development
carried out by the Kenya Tea Development Authority (KTDA). The Credit
was to cover KTDA's cash deficit in the field sector. In the tea develop-
ment program, expenditures up to maturity which are not covered by any
income are capitalized until covered by cesses on green leaf, a practice
generally followed in plantation industries.

The planting program of KTDA's Second Plan, which the IDA Credit
helped finance, was successfully completed in 1967/68, two years earlier
than planned. Cultivation standards on smallholder tea farms are high, as
illustrated by the fact that Kenya tea generally, including smallholders'
tea, which sold at prices below the world average in the late 1950s, commands
a premium since the mid-1960s.

Due to cost savings and higher than expected receipts, KTDA's
cash deficit in the field sector was much smaller than expected. Upon
completion of the planned plantings in 1967/68, 42% of the Credit funds
remained undisbursed. IDA allowed these savings to be applied to finance
the expected deficit on KTDA plantings under its Third Plan. A further
21% was thus disbursed in 1968/69 and 1969/70. When it became apparent
that sufficient funds were available to complete the Third Plan, IDA sug-
gested the diversion of the remaining undisbursed 21% of the Credit to help
finance gravelling of tea roads. These funds, however, were not disbursed
due to disagreements between Kenya and IDA about the application of inter-
national competitive bidding procedures. Consequently, the remaining
amount of $592,000 was cancelled in August 1972.

Reductions from original forecasts of yield estimates and prices
have been compensated by a larger hectareage actually planted and by lower
investment costs. The recalculated rate of return of the project remains
close to the appraisal estimate of 28%. Including the costs of tea roads,
which were 130% higher than the provisional cost figures assumed in the
appraisal report, the recalculated rate of return drops to 21.3%, against
24% assumed during appraisal. Although incomes for the 18,000 farmers
benefitting from the project will be about 30% lower than expected, their
income from tea will remain substantially higher than income from alter-
native cash crops. In addition, tea exports have grown to be Kenya's second
largest export earner after coffee: tea accounted in 1971 for 25% of agri-
cultural exports and 16% of total exports.
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Apart from providing a line of credit to KTDA, the role of the
IDA in institution building and in technical aspects of tea cultivation
was small, as KTDA was already a well-established and well-run entity be-
fore IDA became involved. KTDA staff has been successfully Africanized
with only a chief accountant, seconded from CDC, remaining at present.

In conclusion, the project will probably have the very high rate
of economic return estimated at appraisal time, and has helped a large
number of subsistence farmers to become involved in the market economy.



Audit of the First Kenya Smallholders Tea Project

The Project

On August 17, 1964, IDA approved a Credit of $2.8 million to the

Government of Kenya to help finance the second phase of a program of ex-

panding smaliholder tea cultivation carried out by the Kenya Tea Develop-

ment Authority (KTDA).

The project was part of KTDA's program known as the Second Plan.

The IDA Credit was to provide funds for the planting of the remaining 5,465
hectares of the Second Plan total of 5,827 hectares of tea in the period

1964/65 to 1969/70, bringing the total area in smallholder tea up to
10,300 hectares. In the Field Sector of the Plan KTDA's responsibilities

included the financing and establishment of nurseries to sell well grown

planting material to qualified smallholders; the supervision of smallholder

tea cultivation in the field; the training of smallholders for such culti-

vation; the operation of buying centers, including collection, inspection,
purchase, and transport of green leaf to factories, and the organization
and supervision of these activities through a small central staff. Total

investment cost of the Field Sector was estimated at $4.9 million equiva-

lent, with a foreign exchange component of 49%, and the IDA Credit was to

finance 57% of this Field Sector investment. The balance was to be pro-
vided by a Commonwealth Development Corporation (CDC) loan of $420,000
equivalent for Second Plan expenditures up to June 30, 1964, and by KTDA
revenues. Of the estimated investment cost in the Field Sector, 42% con-

sisted of salaries, 10% went for seed, 27% for vehicles and transport cost
and 21% for buying centers, staff housing, and nursery materials. The
IDA Credit covered KTDA's expected cash deficit in the Field Sector. In
the tea development program, expenditures up to maturity, which are not

covered by any income, are capitalized until covered by cesses on green

leaf, a practice generally followed in plantation industries.

In addition, the Factory Sector of the Second Plan provided for
the construction and operation of 10 tea processing factories, to be built

between 1965/66 and 1972/73. Total investment in the Factory Sector was
estimated at $4.0 million equivalent. CDC had agreed in principle to
finance half of this investment provided that commercial interests and the

Kenya Government financed the balance. It was expected tIat, as in the

First Plan, commercial firms would provide loans to KTDA amounting to one

third of the factory costs ($1.3 million equivalent) which KTDA would in-

vest in the new factory companies, part in equity and part in loan capital.

The remaining $0.7 million equivalent would be met by Kenya Government

loans; IDA would not contribute finances for the factories.
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The Kenya Government would in any event provide or cause to be
provided the processing facilities required for the project. It would also
provide additional finance for the Field Sector if more, funds were required.

The construction of the roads which would be needed to transport
green leaf to the factories was not included in the project, but the Govern-
ment had undertaken in the Credit Agreement to construct and maintain all
roads necessary to enable KTDA to collect leaf from producers under the Plan
and to deliver such leaf to the factories. For these roads IDA assistance
was envisaged at a later date (see page 8).

The Government had agreed that tea produced under the PlaI would
be free from any taxes or cesses, other than the levies provided for under
the KTDA (Imposition of Levy) Order 1964, which were imposed to cover KTDA's
current expenditures, and to recoup KTDA's investment cost.

Historical Background

KTDA was established in January 1964. It had taken over the
assets, liabilities, staff and facilities of the Special Crops Development
Authority (SCDA), which, since September 1960, had been engaged in the
execution of a program of expanding smallholders' tea in Kenya. By August
1964, when the IDA Credit was approved, KTDA was well established. It
had gained experience, through the (SCDA) First Plan, in organizing the
planting of 3,700 hectares of new tea and was supervising over 600 hectares
planted earlier. In all, some 20,000 growers were already involved at
that time. KTDA was competently staffed, with key personnel seconded from
CDC. CDC was also represented on the Board of KTDA. It had established
working relationships with the Government as well as with the smallholders
and with the estate tea companies which dominated the Kenya tea industry.
A number of private factories processed smallholder green leaf, by arrange-
ment with KTDA.

Loans and advances for the Field Sector of the First Plan, which
comprised the planting of 4,500 hectares of smallholder tea in the period
up to 1966/67, had been obtained from the CDC ($2.1 million equivalent),
from the Kenya Government ($56,000 equivalent), and from the Kreditanstalt
iir Wiederaufbau on-lent by the Kenya Government ($594,000 equivalent).
For the Factory Sector to process tea from plantings under the First Plan
financial assistance arrangements between KTDA, CDC and commercial companies
were being negotiated at the time the IDA Credit was made.
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Project Preparation and Negotiations

Project preparation was carried out by SCDA, with assistance
from CDC and the Kenya Government. An IDA appraisal mission visited Kenya
in September 1963. In January/February 1964 discussions were held between
KTDA, the Kenya Government and CDC, followed by further negotiations in
London. The Credit was approved and signed on August 17 and became effec-
tive on September 23, 1964.

No controversial issues arose between appraisal and Board approval
of the Credit: Kenya gained Independence in December 1963. The Chairman,
the General Manager, and the Chief Tea Officer were leaving in late 1963,
but the Government and CDC were able to provide qualified replacements
immediately. Moreover, SCDA was transformed into KTDA in January 1964.
The main difference between the KTDA constitution and that of SCDA was
that the new Authority's operations were limited to tea development (whereas
SCDA could have undertaken the development of other crops, but had not done
so in practice), and the provision of an elective system of growers' rep-
resentation to the Authority's Board. IDA played no active role in shaping
this institutional transformation.

Several CDC officials who were involved in the setting up of
SCDA in the late 1950s were again involved in 1963 and 1964. Some had joined
the World Bank's Agricultural Projects Department, and others were seconded
by CDC to KTDA. These- contacts smoothed the progress of the project through
the preparation and negotiation stages involving IDA, CDC, KTDA and the
Kenya Government.

It was only natural that the Kenya Government approached the Bank
Group for financial assistance to carry out KTDA's Second Plan. The 1962
IBRD Survey Mission to Kenya had strongly endorsed the extension of the
smallholder tea planting program, as carried out by SCDA, and in 1963 the
Kenya Government had given high priority to tea expansion in the next six
years.

Initially plans were discussed for the Bank to become involved
in the Factory Sector as well as in the Field Sector. However, this idea
was rejected soon by IDA as it was felt that such involvement would be too
cumbersome, because each factory would be set up as a separate factory
company, and the total cost of each factory was rather low -- $400,000
equivalent -- with a foreign exchange component of 75%. In addition, com-
mercial firms were expected to be interested in providing finance for new
factories, thus raising the issue of IDA funds substituting for private
capital. CDC, which had financed a large part of the Field Sector invest-
ments of the First Plan, wished to retreat during the Second Plan. Thus
actual negotiations turned out to be less complex than what they might have
been.
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Project Implementation

Disbursements

Disbursements were limited to the lesser of (i) the excess of
KTDA's payments over its receipts under the Second Plan's Field Sector
Program, from July 1, 1964, or (ii) the equivalent of $678,000 through
June 30, 1965; $1,459,000 through June 30, 1966; $2,234,000 through June 30,
1967 and $2,696,000 through June 30, 1968.

No list of goods had been prepared against which IDA was to
disburse. But IDA, in financing KTDA's ex-post cash deficit, could decide
which activities it considered to fall under the purposes of the Credit.
Although arguments could have arisen about which expenditure items were
eligible for IDA reimbursement, such arguments hardly occurred. However,
this disbursement method does not, in principle, provide the borrower with
an incentive to economize in its operations, at least within the amount
of the IDA Credit, but there is no evidence that KTDA incurred any unneces-
sary expenditures. This disbursement method, unusual for IDA, was adopted
largely at Kenya's and KTDA's request, as KTDA's interest was mainly inhaving available a line of credit to draw upon when necessary, for carrying
out its planting program.

Because KTDA's cash deficit was lower than expected -- due to
higher receipts and lower capital and recurrent expenditure than expected
(see Table V) -- 42% of the Credit ($1,169,000) remained undisbursed in1968, when the Second Plan's planting program was satisfactorily completed.
A second IDA Credit agreement, signed in 1968, which provided funds for
the execution of the Field Sector of KTDA's Third Plan, indicated thatKenya was entitled to apply the unused balance of the first Credit to theThird Plan's planting program. Disbursements under the first Credit wereto precede drawings under th second. In this way another $577,000 was
disbursed in FY69 and FY70.17

In order not to have to extend the closing date of the first
Credit, IDA suggested that the remaining $592,000 be applied to the cost
of gravelling tea roads: Board approval for this change was obtained inMarch 1970. However, no disbursement of these remaining funds took place,because the Kenya Government did not adhere to IDA's regulations on com-petitive bidding. The IDA had agreed to limit international bidding to
East African-based contractors, but the Kenya Government wished to allocate
all contracts among Kenyan African contractors, a practice to which IDA
could not agree. In August 1972 this remaining $592,000, 21% of the orig-
inal Credit amount, was cancelled (Table III).

1/ KTDA's fiscal year runs from July 1 to June 30.
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Planting Program

The planned planting program covered by the IDA Credit is shown
below, together with the actual plantings, which exceeded the forecast by
7%. The program was completed two years ahead of schedule.

KTDA Planned and Actual Planting Under that Part of
KTDA's Second Plan Covered by the IDA Credit

(in hectares)

Planned Actual

1964/65 824 596
65/66 1143 1171
66/67 1248 1936
67/68 1248 2151
68/69 860
69/70 142

Total 5465 5854

Plantings in 1964/65 were behind schedule, due to the scarcity of
planting material to carry out Second Plan plantings, in addition to remaining
plantings under the First Plan and on the Settlements Schemes. Also, the
rains were late and certain districts did not take up the whole of their
allocation of tea stumps, while in other districts demand outstripped avail-
able supply. In later years, plantings were accelerated, with approval
from lenders, as finances were available to cope with this acceleration.
Because of strong growers' pressure KTDA and lenders agreed in late 1965 on
a program whereby districts could plant tea up to 10% over the KTDA planting
program with stumps farmers bought from approved commercial sources. KTDA
had begun experimentation with vegetatively propagated (VP) planting material,
under guidance of the East African Research Institute in Kericho. This
new material could be produced at much lower costs: it is obtained from
cuttings of proven bushes rather than from seeds, and, compared to seedlings,
wastage due to mixed quality of seeds is much reduced. Potential yields
froim VP material are 25-50% higher than from mature seedlings. By 1968/69,
at the beginning of KTDA's Third Plan, all plantings were of VP material.

About 15,000 smallholders were to participate under the Second
Plan, including some already participating in the First Plan. Over 18,000
new growers did introduce tea in the period 1964/65 to 1967/68. It has
been KTDA's aim to achieve an average plot size of 0.4 hectares. Tea was
seen as an addition to, and not a replacement of, subsistence farming and
was to be confined to 0.4 hectares. Due to strong growers' demands to
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develop tea, KTDA was forced to spread itself rather thin in the early 1960s,
although subsequently substantial efforts were made to increase the size
of plots that were sub-optimal. In 1964/65, the overall average only reached
0.22 hectares. By 1967/68 the average had increased to 0.29 hectares against
an appraisal target of 0.30 hectares and by 1971/72 the average holding had
been further increased to reach 0.38 hectares, or close to the 0.4 hectare
norm. However, a recent analysis of the size distribution of all tea plots
planted under KTDA's First and Second Plan showed that there is still sub-
stantial variation of size around this average.

During the Project period it became apparent from further research
and experience that, under conditions of smallholder cultivation, tea bushes
grown from seedlings take about nine years to mature fully, rather than the
six years predicted at the time of appraisal, and that yields vary from
district to district. The district variations reflect differences in soils,
climate and the farmers' abilities, but the relative importance of these
factors is not known. The average yield build-up as seen in 1964 and 1968,
when the Second IDA project was appraised, is compared below (in kg of made
tea per hectare). Actual yield estimates by year are difficult to obtain
due to variations in weather conditions, and the short time series available.
Besides, from 1968 onwards plantings have been carried out with VP material.

Year 4 5 6 7 8 9 10

1964 yield estimates 225 450 900 1125 1125 1125 1125
1968 yield estimates 250 510 680 780 870 1040 1050

Since the main bottleneck -- the availability of well-grown
stumps -- on new plantings was removed following the transition to VP material,
the growth of the area under tea accelerated. KTDA's Third Plan was accom-
plished one year ahead of schedule and by the end of 1971/72 there were
24,700 hectares of smallholder tea, compared to 10,900 hectares in 1967/68,
at the end of the IDA-assisted Second Plan. The KTDA plantings increased
the share of smallholder tea areas in the total tea area in Kenya from 4.4%
in 1959 to 47% in 1971.

Supervision and Training

The administration and supervision of Field Developments was
covered by a Supervision Agreement dated July 2, 1964, between the Kenya
Government and KTDA. Supervision standards have been good. Under the
terms of this agreement officers and staff of the Department of Agriculture
were attached full-time to KTDA. The Authority reimbursed the Government
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for the full cost of attached staff, except in the case of expatriate
officers for whom the overseas inducement element was paid by the British
Government. The Government has adhered closely to the staffing schedules
agreed upon (Annex Table II). The fact that KTDA was able to pay a premium
to seconded officers enabled it to attract well-qualified staff, but the
practice may have deprived other agencies of badly required expertise.

When plantings were accelerated in the late 1960s, staffing levels
closely followed developments in the rate of planting. Minor changes in
staffing levels, such as the reduction from four to only two posts for
Senior Tea Officers, were mutually agreed upon between Government and lenders.
In addition, the Government has provided housing, transportation and office
space to each Tea Officer and contributed to housing for field staff.

In addition to direct supervision on the farm by field staff,,
KTDA has launched a vigorous farmer's training campaign in Kagochi Training
School at Nyeri. IDA and CDC declined in early 1965 to accept the acquisition
by KTDA (with loan funds) of a training farm at Kaimoshi, in Nandi District,
to serve training needs West of the Rift Valley, because the request to
take over Kaimoshi Training Center came after loan amounts had already
been decided. Moreover, it was not clear to lenders what the financial
implications of acquiring and running this training center would be for
KTDA's overall finances. As KTDA was unable to obtain third party finance
for the capital cost, the Kaimoshi training farm had to be handed back to
the Government, but alternative arrangements were made at Government
farming training centers. From 1968/69 courses for farmers at training
centers have been discontinued and training was given for groups of farmers
through on-farm demonstrations on specific phases of tea cultivation, thus
reducing the need for a tea training center. The courses at training cen-
ters reached relatively few farmers and do not seem to have been effective.

From 1965/66 to 1967/68, 6,400 growers were trained at the
training centers. In addition, 29 Agricultural Assistants and 345 Junior
Agricultural Assistants have been trained at Kagochi. The appraisal report
contained no details and targets for the training efforts of KTDA.

Leaf Collection

Leaf collection operations are supervised by Leaf Officers,
assisted by subordinate staff, who are directly employed by the Authority.
Buying centers are located in such a way that growers will not have to
carry leaf more than 1-1/2 miles. Collection services start early in the
day and all KTDA buying centers stop buying leaf at 2 p.m. This practice
ensures that all tea bought would reach the factory on the same day. As
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tea areas are "thickened up" through subsequent new plantings in the same
areas, the plucking day could be extended from five to eight hours and
underplucking, which has been a persistent problem throughout the 1960s
despite KTDA's efforts to remedy it, will probably be reduced.

A considerable improvement in leaf collection was introduced in
1966/67 with the replacement of metal baskets by cheaper, lighter, and
more durable sisal bags for carrying the green leaf. Accident damage on
collection vehicles has been substantial in the past. The introduction
of tachograph charts meant that speed limits could be enforced and the
whereabouts of the trucks could be better controlled. Furthermore, drivers
receive a bonus for each accident-free year. Consequently, accident rates
have been greatly reduced.

Factory Sector

In the mid-1960s views changed regarding the optimum size of
tea factories, which led to doubling their traditional size. Consequently,
existing estate factories, which took part of KTDA's green leaf, and the
KTDA factories built under the First Plan were expanded; new ones were
built much later than originally envisaged. At no point has a lack of
capacity prevented the processing of KTDA green leaf. CDC and commercial
interests have shared the cost of the factories as envisaged in the appraisal
report.

Tea Roads

The tea roads proved to be much more expensive than foreseen.
At one stage during the preparation of the smallholder tea project, the
Government had planned to include the tea roads; however, a pre-appraisal
of the roads in May 1964 concluded that more detailed engineering studies
were required to secure reasonably accurate cost estimates. In June 1965
IDA agreed to provide a $3 million Credit (Credit 77-KE), roughly equivalent
to the-estimated foreign exchange component of the cost of the tea roads,
including the establishment of maintenance units, estimated at $4.2 million.
This figure compares to the preliminary Government estimate of $1.8 million
which was included in the appraisal report of the smallholder tea project.
Before this program could even be completed in 1968, the Government had to
make a special allocation of $560,000 equivalent for urgent repairs and
gravelling on another 250 miles of existing tea roads because District
Councils, which bore the main responsibility for road maintenance, were
sometimes short of staff and were also diverting funds to other uses. A
further program to gravel about 420 miles of the tea collection roads at
a total estimated cost of $1.7 million was undertaken by the Government.
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Whereas under arrangements made for the Second Plan (Credit 64-KE)
roads were expected to be built and maintained at standards suitable to
four-wheel drive vehicles, the result of the gravelling programs was that
roads were of standards that permitted tea collection with two-wheel drive
vehicles. To a large extent, this upgrading program was required by the
considerable volume of non-tea traffic induced by the general development
of the tea growing areas.

Financial Aspects

Financial aspects of the Second Plan are difficult to separate
out from KTDA's accounts because the Second Plan was carried out while there
still remained plantings from the First Plan, and the later years coincided
with preparations for the Third Plan. Accounts could only be separated for
the period 1963/64 to 1966/67, whereas the Second Plan (the First IDA project)
was completed in 1967/68. Since expenditures up to June 30, 1964 were fi-
nanced by CDC, expenditure details and cash deficits affecting IDA can be
given only for the three years 1964/65 to 1966/67 (Table IV-V). For this
period investment costs were 15% lower than forecast. These savings were
due to much lower nursery costs stemming from the transition to VP materials.
Supervision costs were lower than expected due to a general salary increase
anticipated in 1964 not having occurred, and to the replacement of expatri-
ates, who were often at the upper end of a salary scale, by young Kenyans
at the lower end of a basically lower scale. Cost of head office exceeded
forecasts largely because of staffing needs connected with the acceleration
of plantings during the later years. However, because the number of new
farmers under the project was 20% greater than forecast, head office cost
per new farmer increased by less than the total figures show. Moreover,
increased head office costs due to computerization of growers' accounts,
which started in 1969, will lead to benefits only much later.

Total receipts under the Second Plan for the period 1964/65 to
1966/67 exceeded forecast by 27%. This result was due to much larger re-
ceipts from nursery sales: farmers took much less than the maximum credit
for stumps assumed in the forecast, paying a larger proportion in cash,
and also the new VP material that was introduced required -a large down pay-
ment. This development may be an indication that relatively wealthy farmers
took up tea planting, as tea farmers would not be entitled to credit after
they had planted their first 0.4 hectares of tea.

The combined effects of savings on the investment side and higher
than expected revenues led to a reduction in the excess of payments over
receipts of 30% for the three-year period of the Second Plan plantings for
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which separate data are available. The cumulative cash deficit for KTDA
as a whole up to the actual completion of the Second Plan in 1967/68 was
15% lower than expected, despite the acceleration by two years of Second

Plan plantings.

Institutional Developments

The IDA did not need to play a significant role in institution
building. As indicated, KTDA was already a going concern. SCDA, KTDA's
predecessor, was set up as an institution that exercised tight and full
control over the growers, designating suitable tea growing areas, selecting
growers for the provision of quality inputs, and supervising the delivery
of green leaf to factories. Factory agreements concluded by KTDA limited
the factory companies to servicing units, permitting limited returns on
capital, with excess earnings to be paid out. to growers as second payments
for the green leaf sold. Thus, KTDA fully integrated all the tea growing
activities. KTDA's operating policies had been formed through SCDA's ex-
perience in carrying out its first planting plan between 1960-64.

With regard to cultivation practices, IDA relied heavily on the
expertise of CDC and the Tea Research Institute in Kericho. IDA played
a passive role in the various changes in cultivation practices which were
introduced, foremost the transition from stumps to VP material for planting.
KTDA's proposals were generally well thought out when presented for lenders'
approval.

Between 1964 and 1968, and following IDA suggestions, KTDA's head
office staff was Africanized with only the Chief Accountant remaining after
that on secondment from CDC. Similarly, the field staff had been Africanized
by the end of 1968. This rapid transition is the more remarkable when viewed
against the rapidly expanding scale of KTDA's operations. IDA has been con-
sulted on the appointment of Senior Staff, as required. In 1969, KTDA com-
puterized its growers' accounts (about 22,000 at that time). This enabled
KTDA to pay growers monthly instead of quarterly for their green leaf.
Payments were increasingly made by check, rather than in cash, reducing
the security risk and stimulating the development of local bank branches.

Project Benefits

Most of the project's benefits will materialize in the future,
after the tea planted under the project will mature fully, i.e. between
1974 and 1978. In 1970/72 gross returns to farmers averaged 109 Kenya cents
per kg of green leaf. After deduction of KTDA levies, which cover KTDA
operating expenditures as well as loan repayments and interest, there re-
mains a net return of 75 Kenya cents per kg of green leaf. Because tea
is plucked throughout the year, the growers receive a steady and regular
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income, and KTDA has so far always been able to pay a gross first payment
of 88 Kenya cents per kg of green leaf, as envisaged at the time of appraisal.
With an actual plot size of 0.39 hectares, as in 1972, yielding at full
maturity about 1,850 kg of green leaf from stumps planted during the 1960s
growers would obtain a cash income from tea of KShs 1,390 ($195) which will
decline to perhaps KSh 1,250 ($175) in the late 1970s. The appraisal report
calculated a net return of KShs 1,760 ($246) while farmers were paying off
their capital levies and KShs 2,080 ($290) thereafter. The major discrepancy
between the two calculations is the price effect of the devaluation of
sterling in 1967, which reduced tea prices in East Africa by 14.3%.

In terms of sterling, Kenya tea prices have kept up rather well,
and did not follow the general decline in tea prices during the 1960s.
In 1956-58, prices received for Kenya tea at London auctions were 20%
below the average for all teas. From 1965, Kenya tea obtained higher prices
than the average. This premium was 6% and 9% in 1970 and 1971 respectively,but only 3% in 1972. Within Kenya KTDA has received higher prices than
commercial estates, due to KTDA's insistence on fine plucking. Estates
tended to accept.coarse leaf as well, which led to lower quality of made
tea, and thus to lower prices. KTDA's performance is the more remarkable
because attempts at introducing smallholder tea in parts of Asia had been
generally unsuccessful in the past.

In the next 10 years prices are expected by the Bank to decline
by 15%, which will tend to depress farmers' incomes further, although per-haps not to the same extent. There is still scope for a further streamlining
of KTDA operations, in the light of these expected developments, which willreduce KTDA levies without endangering KTDA's loan repayment obligations.
These obligations have been reduced due to cost-savings on successive plans.In addition, KTDA may save on managing agents' commissions by attempting
to renegotiate existing commissions given to factory companies -- these
commission rates were based on an optimal factory size of about 600 tonsof made tea per annum, which is about half their current throughput capacity --or by operating and managing its own factories. However, even at reducedfuture prices, income from tea remains above that from alternative crops
for tea farmers.

The project will materially contribute to Kenya's foreign exchange
earnings. During appraisal, the project was expected to produce a gross
value of production of KShs 54 million at full maturity; assuming that about
85% of production is exported, gross foreign exchange earnings would have
been $6.4 million annually from 1976. Deducting the foreign exchange com-
ponent of production costs and debt servicing, the net increase in foreign
exchange earnings would average about $5.6 million per year. At the lower
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prices and yields now expected, actual gross export earnings would decline
from $4.7 million in the mid-1970s to $4.2 million in the 1980s. Deducting
the foreign exchange component of production costs and debt servicing, net
additional foreign exchange earnings would be about $4.0 million during
the repayment period.

The appraisal report estimated a 28% rate of return for the project.
Including the tea roads, that return would decline to 24%. On the basis
of the actual investments, including supervision, which were lower than
expected, and the lower yield and price assumptions, the rate of return
has been recalculated at 29%. Charging the actual cost of the tea roads
in full to the project the rate of return decreases to 21%. Even with
benefits reduced by a further 10% the rate of return would decrease by
only 1.5 to 2%.1Thus, the project can still be considered to have been
excellent.

Conclusions

The smallholder tea project in Kenya which IDA helped to finance
not only had a very high rate of economic return, but also allowed a large
number of subsistence farmers to participate in the market economy. This
success is especially remarkable in light of the difficulties experienced
by this type of scheme in other countries.

Tea roads proved to have been more expensive than originally
estimated. Planning for these roads was done after the plantings began,
but no lack of transport facilities seems to have occurred. Final road
standards were higher than what was considered first to be the minimum
requirements for the tea scheme. However, improvements in the roads became
also necessary to accommodate the considerable volume of non-tea traffic
induced by the general economic development in the tea growing areas.

1/ In recalculating the internal rate of return, farm costs have been
assumed negligible, as in the appraisal report. The actual (and
partially estimated) total investment costs for the field sector,
including supervision, and for the factory sector have been taken
over a development period of 11 years. Operating expenditures have
been calculated for 50 years, the expected life time of the project.
Revenues have been calculated using revised and lower yield estimates,
and London prices (as projected by the Bank) adjusted to KTDA ex-
factory prices, at a constant exchange rate between sterling and Kenya
shillings.



Table I - KTDA: Planned and Actual Planting Program (in hectares)

Credit 64-KE Credit 119-KE Overall
First Plan Second Plan Third Plan Cumulative Total SettlementsI/ Cumulative Total

Planned Actual Planned Actual Planned Actual Planned Actual Actual Actual

up to 1963 3411 3157 - 191 - - 3411 3348 78 3426
1963/64 591 553 362 359 - - 4364 4260 38 4376
1964/65 239 211 824 596 - - 5427 5067 166 5349
1965/66 132 208 1143 1171 - - 6702 6446 247 6975
1966/67 119 139 1248 1936 - - 8069 8521 315 9365
1967/68 - 224 1248 2151 - - 9317 10896 222 11962
1968/69 - - 860 - 2388 2324 12565 13220 185 14471
1969/70 - - 142 - 2671 2489 15378 15709 37 16997
1970/71 - - - - 2833 3140 18211 18849 112 20249
1971/72 - - - - 3035 5910 21246 24759 57 26216
1972/73 - - - - +28 24484

1/ Until 197172 KTDA acted as management agents for tea to the Settlement Fund Trustees, and was
reimbursed for all cost. Since then KTDA has assumed direct responsibilities for tea
in the Schemes.
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Table II - KTDA Planned and Actual Staffing of the Field Sector

F o r e c a s tb1  A c t u a l
Senior Assistant Senior Asst. Junior

Per end of Tea Tea Agricultural Agricultural Tea Tea Ass . Agricultural Agricultural
Fiscal Year Officers Officers Instructors Instructors Total Officers Officers Officers Assistants Assistants Total

1963/64 2 11 27 91 131 2 10 - 23 81 116

1964/65 4 11 27 91 133 2 11 1 34 97 145
1965/66 4 11 28 91 134 2 11 1 38 104 156
1966/67 4 11 33 91 139 2 12 1 41 142 198

1967/68 4 11 38 100 153 2 12 2 47 189 252
1968/69 4 11 42 108 165 2 12 6 73 325 418
1969/70 4 11 43 108 166 2 12 6 100 396 516
1970/71 4 11 32 65 112 2 12 6 129 504 653
1971/72 2 12 8 141 559 722

a/ Not including Settlement Scheme.
b/ The staffing levels at the Assistant Agricultural Instruction level (J.A.A.)

provided for in the appraisal report is about 10% lower than in the
Supervision Agreement itself.



Table III - KTDA: Credit 64 KE: Projected and Actual Annual Disbursements ($'000)

Estimatei/ Actual

1964/65 616 39 )
65/66 711 687 )
66/67 706 830 ) on KTDA Second Plan
67/68 420 75 )
68/69 246 405 )
69/70 101 172) O DA Tird Plan

Total 2800 2208
Cancelled(AugTT972) 592 )
Amount of Loan 2800

1/ As per Appraisal leport.



Table IV - KTDA: Investment Cost in the Field Sector
Second Plan: Up to 1966/67A/

(Thousands of Kenya Shillings)

CDC Financed IDA Financed

Up to
1963 ' 1963/64 1964/65 1965/66 1966/67 Total

1) Nurseries - forecast 1484 1808 2243 2400 2014 9949
- actual 1484 1732 2412 2788 1126 9542
difference - 76 (169) (388) 888 407

2) Field Developmenb/ - forecast - 111 453 659 171 2094

- actual - 63 232 449 707 1451
difference - 48 221 210 164 642

3) Insp. & Collection - forecast - - - - 79 79
- actual - - - - 48 48
difference - - - - 31 31

4) Head Office - forecast - 682 806 752 811 3050
- actual - 713 1018 1150 972 38!.j

difference - 31 (212) (398) (161) (802)

Subtotal - forecast 1484 2601 3502 3811 3773 15173
- actual 1484 2508 3662 4387 2853 14894
difference - 93 (160) (576) 921 279

Forecast plus contingency 1484 2991 4027 4382 4341 17225
Actual Figure 1484 2508 3662 4387 2853 14894
Difference - 483 365 (5) 1487 2331

5) Interest on loans - forecast - 184 386 617 1851 2038
- actual - 160 340 504 667 1671
difference - 24 46 113 184 367

Negotiation Expenses (actual) - 69 - - - 69

Total Payments - forecast 1484 3175 4413 4999 5192 19263
- actual 1484 2738 4002 4891 3520 16635

Excess of Forecast over Actual - - 437 411 108 1671 2628

a/ It is not possible to separate the financial aspects of the Second Plan from the operations of KTDA
as a whole after 1966/67. Nevertheless, some comparison between forecast and actual figures can be
made since physical works were completed by 1967/68, two years ahead of schedule.

b/ Supervision.
c/ Actual; source is IBRD appraisal report for 64-KE.



Table V - KTIA: Forecast and Actual Receipts, Second Plan
(thousands of KShs)

IDA Credit Total
1963/64 1964/65 1965/66 1966/67 1963/4-66/7

Nursery Sales - foreca -- 356 887 1294 1474 4011
- actua 348 798 14 2_49 5115
difference 8 89 (196) (1005) (Tdh)

Revenue Levy - forecast - - - 80 80
- actual - - - 35
difference

Capital Levy - forecast - - - 56 56
- actual - - -24

difference - - -32

Total Receipts - forecast 356 887 1294 1610 4147
- actual 348 798 1490 2538 5174
difference 9 "7 T196) (928) (1027)

Excess Payments - forecast 2819 3526 3706 3582 13633
over Receipts - actual 2389 3203 3401 983 9976

difference T30 323 ~3-05 2599 3657

Cumulative - forecast 4302 7828 11534 15116
Cash DeficitY - actual 8 6 10477 60

difference 429 752 1057 365

1/ Sale of stumps
7/ Sale of stumps, VP material, fertilizer and "development charges"
3/ The cumulative cash deficit up to 1963 is KShs 1484,000



Table VI- KTDA: Forecast and Actual Payments. First and Second Plan Combined
(KShs 1000)

Subtotal
1963/64 1964/65 1965/66 1966/67 1967/68 1964/5-67/8

(1) Nursery Costs - forecast 2276 2540 2524 2050 1025 8139
- actual 2708 3517 3766 1313 1159 9755
difference (432) (977) (1242) (737) (134) (1616)

(2) Field Development - forecast 1346 2072 1896 1964 2092 8024
- actual 820 1280 1466 1661 1922 6329
difference 526 792 430 303 170 1695

(3) Inspection & Collection - forecast 2001 2455 2164 3119 3182 10920
- actual 1843 1670 2819 2308 2959 9756
difference 158 785 (655) 811 223 1164

(4) Head Office - forecast 1207 1427 1331 1436 1384 5578
- actual!! 1337 1794 2186 1888 2131 7999
difference (130) (367) (855) (452) (747) (2421)

Subtotal - forecast 6829 8494 7914 8569 7684 32661
- actual 6708 8261 10237 7170 8171 33839
difference 121 233 (2323) 1399 (487) (1178)

Forecast Subtotal & Contingency - 7854 9768 9102 9854 8837 37561
Actual Subtotal 6708 8261 10237 7170 8171 33839

difference 1146 1507 (1135) 2684 666. 3722

Interest - forecast 1026 1466 1892 2239 2484 8081
- actual 987 1313 1587 1960 2161 7021
difference 39 153 305 279 323 1060

+(-) Miscellaneous - actual 76 (8) 13 (1) (188) (184)

Total Payments - forecast 8880 11234 10994 12093 11320 45641
- actual 7771 9566 11837 9129 10144 40676
difference 1109 1668 (843) 2964 1176 4965

1/ Including Kagochi Training Center



Table VII - KTDA: Forecast and Actual Receipts, First and Second Plan Combined
(KShs 1 0 0 0 )

Subtotal
Receipts 1963/64 1964/65 1965/66 1966/67 1967/68 1964/5-1967/8

(1) Nursery Sales - forecast- 1144 1261 1488 1632 1531 5912
- actual 2/ 1145 1572 2367 3621 3704 11264
difference (1) (311) (879) (1989) (2173) (5352)

Revenue Levy - forecast 875 1445 2188 3182 4256 11071
- actual 603 1171 1775 1667 3958 8571
difference 272 274 413 1515 298 2500

Capital Levy - forecast 612 1012 1532 2228 2979 7751
- actual 314 705 1085 1050 2536 5376
difference 298 307 447 1178 443 2375

(2) Total Levy - forecast 1487 2457 3720 5410 7235 18822
- actual 917 1876 2859 2717 6494 13946
difference 570 581 861 2693 741 4876

Total Receipts /(1)+(2)_ I - forecast 2631 3717 5208 7042 8767 24734
- actual 2061 3448 5227 6338 10198 25211
difference 570 269 (19) 704 (1431) (477)

Excess Payments over Receipts - forecast 6249 7517 5786 5051 2554 20908
- actual 5711 6118 6611 2792 (54) 15467
difference 538 1399 (825) 2259 2608 5441

Cumulative Cash Deficit - forecast 19212 26729 32515 37565 40119

- actual 18673 24791 31402 34194 34139

difference 539 1938 1113 3371 5980

1/ Sale of stumps
2/ Sale of stumps, VP material, fertilizer as well as "Development-Charges"
/ The cumulation cash deficit up to 1963 was KShs 12963.000



TabLe VIII- KTDA: For.cast and Actual Operating Results in the Field Sector (Combined Plans)
(KShs 000's)

Total

Up to up to

1963 1963/64 1964/65 1965/66 1966/67 1967/68 1967/68

Revenues - forecasta/ 2630 3718 5208 7042 8766 27364
- actual 2060 3448 5226 6338 10198 27270

difference 570 270 (18) 704 (1432) 94

Operating Expenses-/' - forecast 6998 8694 8922 8972 8338 41924

- actual 7120 8778 10862 8016 9108 43884

difference (122) (84) (1940) 956 (770) (1960)

Interest - forecast 1026 1466 1892 2240 2484 9108

- actual 986 1312 1586 1960 2160 8004

difference 40 154 306 280 324 1104

Net Operating Deficit (Surplus) - forecast 5354 6442 5606 4170 2056 23628
- actual 6046 6642 7222 3638 1070 24618
difference (692) (200) (1616) 532 986 (990)

Cumulative Cash Deficit - forecast 17544 23986 29592 33762 35818

- actual incl. 12190 18236 24878 32100 35738 36808

depreciation
difference (692) (892) (2508) (1976) (990)

Actual Net Operating Deficit (Surplus) - 5710 6118 6610 2792 (54)

not including depreciation

Actual CashDeficit not incl.depreciation- 12190 17900 24018 30628 33420 33366

a/ The IBRD appraisal report forecast includes depreciation, so actual figures have been adjusted accordingly;

actual cash flow information not including depreciation is included below.
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PREFACE

Loan 455-TH to the Government of Thailand - the second of
five highway loans approved to-date - was closed in July 1972 and
the following report represents an audit of achievements under the
Loan against the objectives on the basis of which it was approved.

The valuable assistance provided by the Thai Department
of Highways is gratefully acknowledged.

Note: Currency Equivalent (Baht)

US $1.00 = Baht 20.80



SUMMARY

In June 1966, the Bank made a loan of US$ 36.0 million to the Govern-
ment of Thailand (Loan 455-TH) to help finance a US$ 72.0 million second
highway project comprising the construction and improvement of four roads,
Bangkok-Sriracha, Nakorn Sawan-Chiengrai, Udorn-Sakol Nakorn, and Khonkaen-
Chumpae, and feasibility studies of another road, Thern-Ngao (see map), all
of which were part of the Government's 1965-1971 highway program. During
negotiations, the Government accepted the Bank's suggestion to undertake a
study of transport policies and coordination. The project was completed
ahead of schedule except for sections of one road which were delayed by six
months because of minor difficulties, including floods. The actual total
cost of the project was 11% less than estimated during appraisal. Final
engineering and supervision were satisfactory and the project was well
managed by the Department of Highways. The feasibility study of the
road scheduled for later construction or improvement was completed after
the final engineering of the project roads had been accomplished. In
agreement with the Bank, funds from the loan were used to pay for renewing
the services of consulting advisory engineers starting two months before
the closing date of the first loan (March 31, 1969), which had provided
financing since 1965. The performance of the advisory consultants was
on the whole satisfactory.

Traffic on the first three project roads has exceeded expectations
indicating that the anticipated economic returns (31%, 21%, and 18%, respect-
ively) are also likely to be surpassed as actual construction costs
approximate or fall below appraisal estimates. On the fourth road, Khonkaen-
Chumpae, traffic is somewhat less than forecast but the anticipated return
of 23% is still likely to be attained given construction cost underrun. It
is clear that as the actual traffic trends are expected to continue, the
project is a good investment.

A transport coordination study was eventually financed by the USAID
and completed in 1970, but it did not produce recommendations which the
Government could act upon, Recommendations resulting from the Bank's
transport survey conducted in 1970/71 have been accepted by the Government
and are being implemented.



AUDIT OF THAILAND SECOND HIGHWAY PROJECT

Background

On June 24, 1966, the Bank and the Government of Thailand signed

a loan of US$ 36.0 million (Loan 455-TH) to finance the foreign exchange

cost of a second highway project estimated to cost a total of US$ 72.0

million equivalent. The loan became effective on August 23, 1966 with

a closing date of September 30, 1970. This project, like e previous

one (Loan 341-TH signed in June 1963, for US$ 21.9 million)- was an

integral part of the Government's 1965-1971 highway development program

(originally 1963-1970 program) envisaging the construction of 4,500 kms of

new roads and the paving of 3,100 kms of existing roads, to almost double

the road network. In 1963, the Bank expected to finance about 30% of

the program. To date, the Bank has financed five highway projects in

Thailand, totalling US$ 129.5 million. The latest loan, signed in

December 1972, was part of a second Government highway program.

In view of the increasing importance of highway investments in

Thailand, the Bank, during the negotiations of the second loan, discussed

with the Government the problem of transport coordination, including the

consequences of certain practices in the road transport industry for rail-

ways and ports. As a result, the Government invited the Bank to suggest

terms of reference for a proposed study on measures to improve transport

coordination, in which the USAID had indicated an interest.

The Project

The objective of the project was the improvement and construction

of sections of four national primary highways totalling about 770 kms

(Table 1). Most of the improvements and construction were necessary to

meet the expanding traffic associated with the rapid economic development

of the country; traffic had grown at an annual rate of 14% between 1959

and 1964 and it was expected to continue at 10% until 1975. The project

was justified principally in terms of reduced road user and road main-

tenance costs.

The first project road provided for the improvement and enlargement

of 95 kms from the outskirts of Bangkok to Sriracha which form part of

the main trunk road in the southeastern region leading to the Cambodian border.

1/ A comprehensive evaluation of the first highway project was made by the
Operations Evaluation Department. See "Comparative Evaluation of Selected

Highway Projects", Report No. 349, dated March 6, 1974.



Beyond Km 6 from Bangkok, the project road provides a shortcut, for about

45 kms, to the existing coastal section of road and then proceeds south-

ward to Sriracha for 44 kms parallel to the existing road, forming together

a four-lane highway (see map). The southeastern region is one of the most

developed in Thailand; traffic had grown at 30% per annum between 1962 and

1965 and the existing two-lane road with over 6,000 vehicles per day traffic

was heavily congested. The second road covered the improvement of 413 kms

of four northern sections of the 950-km -tain road extending from Bangkok

through the northern region to Chiengrai near the Burmese border. The road

connects the northern region with the Central Valley area, both of which are

for the greater part heavily populated and well developed. Traffic had

grown at about 16% per annum between 1963 and 1966 for the first two sections

of the project road between Nakorn Sawan and Tak in the Central Valley,

diminishing in the third section, Tak-Thern in the sparsely populated

lower northern region, and picking up again in the fourth section, Ngao-

Chiengrai, which starts 187 kms beyond Thern. The remaining two roads

to be improved, Udorn-Sakol Nakorn and Khonkaen-Chumpae, are respectively

the eastern and western branches of the trunk road running towards the Lao-
tian border, in the northeastern region of Thailand. This is the poorest
region in the country and the Government began to devote attention to it
in the early 1960's with increasing emphasis on road transport. Traffic

on the two roads had grown at 32% and 35% per annum respectively between

1963 and 1966, stimulated partly by the earlier opening of the U.S.-financed
Friendship Highway.

Final engineering of all four roads was carried out previously,
two as part of the first project and two by consulting firms hired by
the Department of Highways. The second project provided for minor revisions
of engineering on the first two roads to comply with slightly lower stand-
ards agreed with the Bank during appraisal. It further provided for con-

sulting services to supervise construction and improvements and to prepare

the engineering and feasibility study of a 190-km section of the Nakorn
Sawan-Chiengrai road between Thern and Ngao which was not considered
sufficiently justified for inclusion in the second project.

During negotiations it was agreed that the Government would consult
with the Bank before imposing tolls on the Bangkok-Sriracha road. It was
further agreed that the Thai Department of Highways would set up a statis-
tical office to systematically collect economic and traffic data. The
Loan Agreement included the usual covenants regarding proper maintenance
of the highway system and loading limits.

The project was expected to be completed in the first half of 1970.

Project Implementation

As shown in Table 1, the project was successfully implemented with
some savings in costs and time. The actual total cost of the project was
11% less than estimated during appraisal; costs of the physical component,
including contingencies, were 8% less than anticipated and engineering
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and supervision costs were 43% less than expected. Actual foreign exchange
costs were just slightly under net (excluding contingencies) estimated
costs by US$ 0.3 million, which led to the cancellation from the loan of
this amount, plus the entire foreign exchange contingency allowance of
US$ 4.6 million. No difficulties were encountered on three of the roads
which were completed well ahead of schedule. A six months' delay occurred
on sections of the Nakorn Sawan-Chiengrai road due to initial delays in
engineering works, delays in delivery of equipment and in right of way
acquisitions, some contractors' personnel difficulties and floods. The
road also incurred a slight 3% cost overrun while for the other three
project roads costs were below estimates. The above delays were the
major cause of the first postponement of the closing date by one year to
September 30, 1971. Another one-year postponement to July 31, 1972 was
necessary for the Department of Highways to complete payments for the
engineering and design of the section of the Nakorn Sawan-Chiengrai road
scheduled for later construction, to complete payments to contractors and
to continue the services of the advisory engineers. (See Thbles 2 and 3.)

The performance of engineering and supervisory consultants has been
satisfactory. The engineering studies of the 190-km Thern-Ngao section of
the Nakorn Sawan-Chiengrai road were made in late 1968 after it became
possible to analyze the impact of the traffic of the newly opened, adjoin-
ing, Chiengmai-Lampang road, financed under the first loan. In fact,
traffic had nearly doubled on a 95-km section of the Thern-Ngao road (Thern-
Lampang) since the Chiengrai-Lampang road was opened in late 1967 (see
Table 4). The reconstruction of the Thern-Lampang section was thus financed
in the Bank's fourth highway loan (1969). The remaining portion is a paved
road and is considered by Bank engineers adequate to carry present traffic.

The other provisions of the project were adhered to. The agreed
design standards were observed. No toll was imposed on the Bangkok-
Sriracha road. A systematic effort at collecting statistics was begun
and although the data suffer from inaccuracies the process is well estab-
lished in the planning division and is likely to iwprove. As a result of
this effort, the Department has the necessary data to do simple feasibility
studies. The maintenance of the highway system has been adequate for
routine operations but progress has been slower for periodic, heavy work.
Assistance in maintenance was rendered by the consulting advisory engineers
financed by the Bank.

Advisory Services

The Bank agreed to finance from loan funds the continuation for two
and a half years (February 1, 1969 - July 31, 1972) of the consulting
advisory engineering services financed since 1965 under the first loan.
The results of the institution-building functions of these consultants
(T.P. O'Sullivan & Partners) were extensively analyzed in the 1974 evalua-
tion study of highway projects made by the Operations Evaluation Department
(see footnote, page 1). The consultants helped strengthen the engineering
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and operations functions of the Department, including planning, maintenance

and equipment. However, certain institutional weaknesses persist

particularly in maintenance and economic planning, making it necessary to

continue consulting services to date and to launch a major maintenance

study.

In retrospect it appears that to achieve more effective institutional

changes the Bank should have provided the consultants with more precise

terms of reference, including specific definition of responsibilities and

definite implementation schedules. More importantly, the Department of

Highways has not given continuous dynamic support to some of the major

institutional reforms desired by the Bank. At times the Department util-

ized the consultants for general advisory purposes and diverted them from

the intended institutional tasks to work on projects and feasibility studies.

The second loan financed about 14 man-years of consultant assistance.

The consultants helped in several phases of Bank-assisted projects, includ-

ing informal training of the Department's staff in managing Bank-assisted

projects in such xreas as contract procedures and agreements with consult-

ants. They have assisted in feasibility studies 6nd in the review of the

new 1972-76 highway plan. They further revised Standard Specifications to

reflect local conditions; they helped prepare a maintenance manual includ-

ing maintenance planning procedures, and advised on the reorganization of

equipment operations. In addition, the consultants gave valuable advice on

general technical matters which, according to the Department of Highways,

enriched the experience of the staff and resulted in improved and more econ-

omical engineering and design. This may, indeed, have been the most import-
ant contribution of the consultants' assistance.

Project Justification

It is clear from Table 4 i:hat the actual traffic reached in all sec-
tions of the first three roads amply justifies these road investments. On

the fourth road, Khonkaen-Chumpae, traffic is somewhat less than expected

due to the generally slow development of the are and to indirect effects of
decreased American military traffic after 1970.1/ Although traffic counts
are available only through the first half of 1972, less than three years
after the expected completion of the roads, a trend of increasing traffic
is established. Indeed, the high levels of traffic reached on the Bangkok-
Sriracha road have prompted the Department of Highways to recently seek
financing from the Asian Development Bank for converting the road to a
four-lane highway for its entire length. The proposed project would in-
volve (a) adding two lanes to the two-lane 45-km section (km. 6 from Bangkok
to Chalburi) newly built under the Bank project and (b) upgrading the old
two lanes on the remaining 44-km portion to Sriracha. A feasibility study
made by the Department of Highways justifies the new project.

1/ Military traffic was excluded from traffic projections in the appraisal
report and is also excluded from the Department of Highways traffic
counts.
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In light of the new project proposal for the Bangkok-Sriracha road
the question arises whether it would have been more efficient and economical
had the Bank's project provided for building the entire road to a four-lane
standard, especially since traffic was estimated to reach capacity on half
the length of the road by the time construction was completed (See Table 4).
In retrospect it appears that the Bank's appraisal may have been over-
cautious and the project road may turn out to be a case of underinvestment.
However, the reasoning of the Bank's appraisal team at the time was correct
under the circumstances, deciding to wait and see how traffic would develop
on both the old and new road. If the new road became congested soon after
opening, it was thought likely that some of the traffic would have shifted
to the old road. Serious congestion would have been avoided while new
additions and improvements would have been made.

The underruns in actual construction costs and the traffic levels
attained since 1970 indicate that the rates of return are likely to exceed

the forecast at least for the first three roads. As shown in the table
below, actual 1971 traffic was higher than expected; costs were appreciably
lower than estimated in the appraisal calculation of the rate of return
which included costs of contingencies and right of way. As noted earlier
two of these roads were completed well ahead of schedule and the six months
delay on the Nakorn Sawan-Chiengrai road is offset by the higher traffic and
lower actual costs.

Actual cost as
% of estimated

including contingen-
Rate of return cies, right of way, Actual 1971
estimated in engineering and traffic as % of

Appraisal Report supervision!/ projected traffic

Bangkok-Sriracha 31% 68 108

Nakorn Sawan-Chiengrai 21% 87 132

Udorn-Sakol Nakorn 18% 80 150

Khonkaen-Chumpae 23% 63 85

1/ These percentages are different from those given in Table 1 for
individual roads as the latter do not include right of way, en-
gineering and supervision.

As to the fourth road, Khonkaen-Chumpae, traffic fluctuated since the
opening of the road in late 1968 and has continued to fluctuate during 1970-72
making it difficult to assess future traffic trends well. Traffic was
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short of expectations in 1971 and 1972, respectively by 15% and 12%.
However, since the road was completed 19 months ahead of schedule at a

cost 37% lower than estimated in the appraisal calculation of the rate of

return, it is clear that the expected return on this road is likely to be

attained.

Transport Coordination

The Bank helped draft the terms of reference of the Transport Coor-

dination Study begun in 1968 by Wilbur Smith/Lyon Associates and financed

by the USAID. Its purpose was to provide the Government with guidelines

for setting up an appropriate coordinating organization, for preparing in-
vestment programs for the various modes of transport and improving regula-

tion of transport activities. The Study did not fulfill its purposes;

rather it provided the basic survey and data base for accomplishing the

task in a second phase. In 1969, the Bank criticized extensively the

report, which it found disappointing. In October-November 1971 the Bank

carried out a transport sector survey, the main recommendations of which

the Government agreed to implement after a reorganization of Ministries

had taken place. With the fifth highway project of 1972, the Bank provided

technical assistance for the implementation of recommendations to improve

transport planning and coordination.



Table 1

Thailand Loan 455-TH Estimated and Actual Costs and Completion Dates

Total Costs Actual Cott as Foreign Costs Average Completion Dates Time
Length Estimated Actual 7 of Estimated Estimated Actual Cost per km Estimated Actual Over or Underruns
(km) (incl. 1517 (incl. 157 (US$ thousand) (months)

contingencies) contingencies)
(US$ million) (US$ million)

A. Con-tr-ction and Improvement

1. 10o-itirotha I8 27.55 20.39 e6' 11.3 188./ 6/70 7/69 -11

2. Nakorn Sawan-Chiengrai 413 25.66 26.450' 103% 12.3 64 6/70 12/70 + u

3. Hdorn-".kol kukorv 161 10.73 9.57 89% 5.2 59 6/70 12/68 -18

.Khokfo.-hu.mpa- 94 6.57 4.70 71% 3.2 50 6/70 11/68 .. 9

776 66.50 61.11 927 32.0 29.11

'. ,9inrring oa Superv.ision

1. Itv sion .1 -xist in, engineering
and preparotion of hidding

do-uents for I and 2, above 1.88 0.25

2. Suveriuion of consir-ction of A, above 3.80 I

3.22
. F-sibili t 'tAies -nd rvision of I

cnvinerinc for 190 k of road 0.34

S bt,,I 6,02 3.47E/ 577 3.6 1.95d/

la I Io t d I rou tld "I ff 0.4

Total 72.51 64.58 89% 36.0!.' 31.06

1_ ,its per km were high especially in the first 6 kms,beginning from the outskirts of Bangkok, w:ich consisted of enlarging the existing two-lane road into a four-lane highwav
inclding tte construttion of a 400-m four-lane bridge. For the next 46 In, a new two-lane highway was built which shortcut the coastal section of thr existing road.

1 cuora, t claims are pending, but actual payments are not expected to exceed US$ 0.5 million, and they will be met from Government funds.
.3 precise brcakdown of expenditures tinder this categdry is not yet available. It should be noted, however, that the advisory consulting engineers financed under the First

n ond Projenhoce assisted in reniewing engineering and contract documents, in sipervision, and in the feasibility study.
ti,,,due tondIs for exiension of adnisory services (originally fia-nced under the first loan) between February 1, 1969 and July 31, 1972, totalling to 164 n mov ths.
Nr' 'ext-chlin ovtivrnciesl estimated costs were US$ 31.4 million.

SOtUfCI Appraisal Report No. 15531a, May 31. 1966.
Suprrvis ion Report. Iannr. 12, 1973.
Departcent of Ilighways Completion Report, January 5, 1973.



Table 2

Thailand Loan 455-TH Total Costs
(in US$ equivalent)

1966 1967 1968 1969 1970 1971 1972 Total

Construction and Imrovement

1. Bangkok-Sriracha 1,420,689 6,530,717 7,587,098 4,423,455 443,558 - - 20,405,518

2. Nakorn Sawan-Chiengrai 6,013,968 9,712,817 9,587,175 1,023,711. 80,976 26,18,648

3. Udorn-Sakol Nakorn 419,423 1,802,549 5,829,352 1,043,240 9,o94,565

4. Khonkaen-Chumpae 1,659,293 2,811,837 196,386 62,193 4,729,711

Subtotal 60,648,442

Supervision

1. Bangkok-Sriracha 82,868 307,390 269,607 233,737 98,684 992,287

2. Nakorn Sawan-Chiengrai 27,194 506,303 738,256 546,523 247,424 166,083 2,232,392

Revision and Design

1. Nakorn Sawan-Chiengrai 104,962 19,190 11,747 6,843 97,794 11,895 252,433

Subtotal 3,477,112

Grand Total 1,922,980 10,132,107 23,037,965 16,359,641 10,74,977 1,368,930 258,955 64,125,555

a/ The following construction costs supplied' by the DepartMat of Highways are slightly different from those in Table I -
taken from the Bank Supervision Report of January 1973.

b/ This is US$500,000 less than the cost of the road reported In the most recent January 1973 Bank Supervision report.
It accounts for the slight difference in total actual project moets (U866.58 million vs US$64.12 million reported her+

SOURCEs Department of Highways Completion Report, January 5, 1973.



Table 3

Thailand Loan 455-TH, Exnected and Actual Disbursements
(US$ million)

Year Expected Actual

1966 4.3 0.92

1967 12.8 1.99

1968 13.3 11.00

1969 5.6 7.92

1970 5.26

1971 0.77

1972 0.20

Total 36.0 31.06

SOURCE: IBRD Statement of Loans, 1966-1972.



TABLEh

Thailand: Loan 455-TH. Projected and Actual Traffic Levels

Annual Difference
Rate.of Projected
Growth Actual

Length 1965 1970 1971 1972A/ 197 1974 1975 (From 1970) in 1971

A. 2LnLkok-Sriracha 95

1. Bangkok - Km 6 6
Projected 15,500 16,879 18,381 20,016 21,797 23,736 8.9
Actual 9,550 n.a. n.a. n.a. b/ n.a.

2. Km 6 - Cholburi h5
Projected 11,7502/ 11,750 11,750 11,750 C/
Actual 6,600 9,763 10,691 12,366 12.Z - 9

3. Cholburi - Sriracha 44
Projected 10,400 11,284 12,243 13,283 14,412 15,637 8.5
Actual 6,200 12,664 14,373 15,145 9.3 + 27

B. Nakorn Sawan - Chiengrai 605

1. Nakorn Sawan - Klong Klung 77
Projected 1,800 2,007 2,237 2,494 2,780 3,099 11.5
Actual 900 1,837 2,017 2,638 19.9 + 0.5

2. Klong Klung - Tak 104
Projected 950 1,054 1,170 1,298 1,440 1,598 11
Actual 375 1,025 1,375 1,706 29 + 30

3. Tak - Thern 90
Projected 500 535 572 61? 654 700 7
Actual 250 839 1,112 1,337 27 +107

* Thern - lampang 100
Projected d/ 125 350 376 404 434 466 500 7.4
Actual 645 n.a. n.a.

* Lampang - Ngao 87
Projected d/ 275 400 434 471 511 554 600 8.5
Actual 850 990 n.a.

4. Ngao - Chiengrai 147
Projected 1,100 1,186 1,278 1,378 1,485 1,600 7.8
Actual 450 1,635 1,679 2,212 16.3 + 41

C. Udorn - Sakol Nakorn 160
Projected 750 831 920 1,020 1,130 1,252 10.8
Actual 300 1,089 1,245 1,189 d/ 4.5 + 50

D. Khonkaen - Chumphae 95
Projected 1,100 1,240 1,397 1,574 1,774 1,999 12.7
Actual 500 1,221 1,073 1,227 0.2 - 15

a/ Except for the Bangkok-Sriracha road, the available 1972 traffic counts are those taken in April.
Another count is usually taken in October.

b/ This section, a suburban road in 1965, has now become a congested city street.
c/ The road was expected to reach capacity in 1970.
d/ Impact of Chiengmai-Lampang traffic not taken into account.
e/ This figure is due to the relatively low traffic observed on one section of the road. It might

well be an error because traffic on the otler two sections confirms the increasing trend.
* Included in the project for further study, but not for construction.

Sources: Appraisal Report No. 10 531a, May 31, 1966. Department of Highways Traffic Counts.



DOCUMENT OF
INT ERNA TIONA L BANK F) IR ECONS TR UCTION ANI) E VELOPMIENT

NOT FOR PUBLIC USE

DECLASSIFiED

NOV 10 2021

WBG ARCHIVES CONFIDENTIAL

SecM74-193

FROM: The Secretary March 26, 1974

PROJECT PERFORMANCE AUDIT OF FIRST UGANDA TEA PROJECT

Attached is a copy of a memorandum from Mr. Shoaib with its

accompanying report entitled "Project Performance Audit of First

Uganda Tea Project", dated March 26, 1974 (report No. 370-UG)

prepared in the Operations Evaluation Department.

Distribution:

Executive Directors and Alternates
President
Senior Vice President, Operations
Executive Vice President and Vice President, IFC
President's Council
Directors and Department Heads, Bank



INTERNATIONAL BANK FOR

RECONSTRUCTION AND DEVELOPMENT

WASHINGTON,D.C. 20433, U.S.A.

OFFICE OF THE PRESIDENT

NOV 1 0 202w

March 26, 1974

MEMORANDUM TO THE EXECUTIVE DIRECTORS

SUBJECT: Project Performance Audit of First Uganda Tea Project

Attached, for information, is a copy of a confidential report
entitled "Project Performance Audit of First Uganda Tea Project" produced
by the Operations Evaluation Department. This is a further result of
the Project Performance Auditing system described in the President's
memorandum of April 13, 1973 (Sec M73-203), under which audit reports are
prepared about one year after completion of loan/credit disbursements on
all projects assisted by the Bank and IDA.

Attachment



DECLASSIFiED Report No. T7 -!rO

NOV 10 2021 CONFIDENTIAL

WBG ARCHIVES

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

PERFORMANCE AUDIT OF

FIRST UGANDA TEA PROJECT

March 26, 1974

Operations Evaluation Department



PREFACE

Disbursements of IDA Credit 109-UG to the Republic of Uganda were
completed in September 1972 and the following report represents an audit
of achievements under the loan against the objectives on the basis of which
it was approved.

The valuable assistance provided by the Uganda Government, the
Uganda Tea Growers Corporation and the Commonwealth Development Corporation
is gratefully acknowledged.

Note: Currency Equivalent (Uganda Shilling)

1967-73 USh 1.00 = US$0.14
Since July 1973 USh 1.00 = US$0.145



SUMMARY

On September 15, 1967, IDA approved a eredit of,$34 million to
the Republic of Uganda (Credit 109-UG) to assist, tog1the- V.tbt 0Cmmon-

wealth Development Corporation of the U.K., in the Government program to
promote the expansion of smallholder tea. The program iwas eppected to be

carried out by the newly created Uganda Tea Growers Corporation (UTGC) and

the Credit was to cover UTGC's cash deficit in the field sector, as well

as a large part of the cost of staff to be provided by the Uganda Govern-

ment. UTGC's cash deficit would be incurred until plantings under the

scheme would mature, and cesses on green leaf would cover expected costs.

Although negotiations were largely completed by November 1965,
credit approval was delayed for two years, until September 1967, because

of differences of opinion between CDC and IDA and the Uganda Government

about the structure and powers of UTGC and the composition of its manage-

ment. The outcome of these discussions was that UTGC emerged as a stronger

institution than what the Government had originally envisaged. In retrospect,
this outcome was important to assure proper project implementation.

The planting target of 3,925 hectares of new tea was completed

on schedule in 1970. Savings under the project permitted an extension of

the planting program by another 1,508 hectares in 1971 and 1972. A total

of $269,000, representing 8% of the credit, was eventually cancelled in

March 1973 (nine months after the revised closing date), as a result mainly

of delays in submission of reimbursement requests.

Investments in the first factories of the factory sector of the

tea program, which were financed outside the IDA credit, were completed

with about six months' delay, but no major problems arose, except for a

few months in 1970 when the existing estate factories were not able to

adequately process all the green leaf delivered to them from smallholders,
with a consequent decline in the quality and price of the product. Roads

were built with some delays throughout the 1967-72 period but no major

transport bottleneck has occurred.

The program helped 8,200 largely subsistence farmers to introduce
tea as a cash crop -- 50% more than expected -- with an average holding of
0.7 hectares. This development is expected to provide each of them with

a cash income of about $280 from the late 1970s, which according to Bank
estimates made in 1972, is a fi_,ure above the income obtainable from alter-
native cash crops. Declining world tea prices and lower than expected
yields have been compensated by lower investment costs and larger hectareage
of tea planted. Thus, the internal rate of return of the project is now
estimated at 14% over an expected lifetime of tea bushes of 50 years, against
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a rate of about 13% estimated at appraisal time. Output from the project
is expected to contribute at full maturity (1977-78) with $2.2 million in

net annual foreign exchange earnings until 1986, and $4.1 million thereafter.

There are at present problems of financial planning related to

the operation of UTGC factories and to the tea price subsidy given between

1968 and 1971. IDA was expected to discuss this subject in late 1971, but

events in the country since then have delayed action.
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Audit of the First Uganda Tea Growers Project

On September 15, 1967, IDA approved a US$3.4 million Credit to
the Republic of Uganda, to be partially onlent to the Uganda Tea Growers

Corporation. The purpose of the Credit was to help finance a smallholder

tea development program. The loan became effective on January 31, 1968,
after the period for completing effectiveness conditions had been extended

beyond the original target of December 15, 1967.

I. The Project

The project was part of the smallholder tea development program
of the Uganda Government and the Uganda Tea Growers Corporation (UTGC).
The field sector of the program, covering about 1,620 hectares of small-
holders' tea estimated to have been planted prior to January 1, 1966, and
sone 3,925 hectares to be planted between 1966 and 1970, consisted of two
parts: Part A included the following UTGC obligations:

(a) To secure and distribute to qualified smallholders well-grown
planting material, and to provide credit for the purchase of the planting
material during the 1966-70 period. The Credit would cover 100% of the cost
of the planting material for the first two hectares of tea planted by any
smallholder, and up to 50% of the cost of seedlings for another two hectares.

(b) To secure and distribute to qualified smallholders fertilizers
for immature tea (during the first four years after planting), and to pro-
vide credit for the purchase of fertilizers on the same basis specified in
(a) above.

(c) To provide a training center for smallholders and for staff
supervising tea cultivation in the field.

(d) To organize and finance the collection, inspection and trans-
port of green leaf to factories.

Part B of the field sector included the following Government
obligations:

(a) To supervise in the field, through staff to be provided under
a Supervision Agreement signed in March 1967, smallholder tea cultivation,
and to provide housing and transportation for the supervisory staff.

(b) To organize and supervise, through staff especially provided,
tea growers' cooperatives.
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(c) To train smallholders, either at the training center referred

to above, or in the field.

The factory sector of the program included the extension of

existing factories and/or the construction and operation of new factories,
as needed for the processing of smallholder tea.

IDA had agreed to finance up to $2.6 million, equivalent to 75%

of the expected cash deficit under Part A of the field sector. This cash

deficit would be incurred for a number of years as costs would only be

recouped through a levy on green leaf when tea matured. This cumulative

cash deficit was capitalized. The remaining 25% of the cash deficit was

to be financed (up to $843,000) by the Commonwealth Development Corporation

(CDC) in the form of a loan to UTGC. In addition, IDA was to contribute

up to $800,000, equivalent to 80% of expenditures on Part B of the field

sector. The IDA Credit also provided for retroactive financing of expendi-

tures incurred from September 15, 1966 shortly after UTGC had become
operational.

The IDA Credit represented 53% of the total cost of the invest-

ment in the field sector, estimated at $6.4 million; the CDC contribution

amounted to 13% of the investment cost, and the remaining 34% was to be

provided by the Government, UTGC (income of the revenue-producing areas of
the Tea Training Center) and the smallholders themselves (down payments and

payments of the UTGC levies).

The financing of extensions to the existing factories or of new

factories was expected to be arranged shortly before the factories would

be needed, and would not include participation by IDA. CDC had expressed
interest in financing up to 50% of the investment (not to exceed $2.52
million overall), and it was expected that Agricultural Enterprises Limited
(AEL), a subsidiary of the Government-owned Uganda Development Corporation,
would also participate. At any rate, the Government had agreed to provide
tea-processing facilities.

Negotiations

IDA was first approached by the Uganda Government in early 1964.
Project preparation had been carried out by CDC, at the Government's request,

and the CDC report -- Uganda Tea Survey 1964 -- was published in June 1964.

By November 1964, both IDA and CDC had expressed their willingness to proceed

with a project, based on the findings of the CDC Tea Survey Mission, after
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the Government had accepted the main recommendation from the Mission's

report, which was to set up a separate tea authority. A joint IDA/CDC

appraisal mission visited Uganda in April/May 1965. Negotiations between

IDA, CDC and the Uganda Government were held in Washington in October and

were substantially completed by early November 1965. However, from that

time it took nearly two years before the credit was approved in September

1967.

Two major areas of conflict existed between IDA and CDC on the

one hand and the Uganda Government on the other, in addition to frequent

misunderstandings derived from the fact that the tea project was the first

experience for Uganda of doing business with IDA. These two areas of con-

flict refer to institutional and management problems.

Institutional Problems

CDC and IDA favored a strong and centralized authority to be

set up in analogy to the Kenya Tea Development Authority (KTDA). The Uganda

Government thought that a major role could be played by cooperatives, and
that a tea authority, if initially necessary, would as soon as possible -

transfer responsibilities to the cooperatives. After the Tea Survey Mission

the Uganda Government accepted that the development of smallholder tea

required closer coordination between the field and factory sectors and

closer supervision to maintain tea quality than what is required for coffee

and cotton. Therefore, it agreed that the creation of an Authority would
be desirable. The Uganda Tea Growers Corporation was established in February

1966, although the Government conceived of UTGC more as a coordinating body.

During 1967, when UTGC became operational, it was apparent that UTGC had

authority to impose levies only over growers who had voluntarily registered

with UTGC. It was thought that it vDuld be difficult to persuade the 2,000

growers who had planted tea prior to 1967 to register under the UTGC scheme,

as UTGC offered them few, if any, benefits. Most of the growers had signed

individual agreements with factories, whereby they paid a levy of 8 cents

per pound of green leaf only, to repay the cost of stumps. Registration

under UTGC would involve an additional payment of 9 cents/lb to cover 'ferti-

lizer costs, if applicable, and UTGC's estimated long-term operating expendi-

tures. UTGC at that time did not provide any leaf-collecting services.
Non-registration of pre-project growers would mean, however, a substantial

loss of income for UTGC from already established tea, although this would

be offset somewhat by savings in capital and recurrent costs.

These problems were brought to the attention of IDA through CDC,
which was represented on the Board of UTGC. In April 1967, IDA recommended

to the Government that steps be taken to register pre-project growers, as
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agreed in a draft supplementary letter during negotiations. Whereas it was
thought that a statutory instrument would suffice, it became apparent that
the UTGC Act was defective. In November 1967, an Amended Bill was published
which considerably strengthened the position of UTGC because it provided
for compulsory registration of all smallholders; it forbade any person to
maintain a tea seed garden or sell tea plants without a permit from the
Board of UTGC; it prohibited growers from planting tea in the scheduled areas
without a license, and it gave the UTGC Board powers to make by-laws on culti-
vation practices, administration, organization and management of the schemes.
These changes in the law were necessary to make UTGC an organization that
could effectively operate, and would be capable of attracting long-term
finance from outside sources.

Management Problems

IDA came to regret that it had softened its position on management
aspects during negotiations. It had asked for the right to approve appoint-

ments to key management posts, but eventually accepted to be merely consulted
about them. It did insist that a senior expatriate Deputy General Manager
be appointed but, particularly since it felt that Uganda had accepted this

only as a necessary condition to obtain the IDA credit, it was worried that
he would not be enough to sh; ce up the Ugandan management appointed, which
IDA considered weak. Another issue was the composition of the UTGC Board;
IDA feared that, as selected, it was such that UTGC would be subordinated to
the directives of the Yinister of Agriculture even in day-to-day ope-Cations;
there were differences of opinion between UTGC and the Government over the
interpretation of a clause defining the Minister of Agriculture's ultimate
control over UTGC. Although the General Manager was appointed in August
1966, he had no staff in post until the middle of 1967. Neither had UTGC
any finances, because the Treasury was unwilling to provide advances, as it
was uncertain whether the IDA credit would materialize in view of IDA's
objections about staff appointments. In fact IDA came very close to
calling the project off on project grounds, but the President of IDA inter-
vened, and renewed efforts were made by the Uganda Government and IDA to
solve outstanding issues.

In addition, constitutional problems developed in 1966 which led
to the ouster of the King of Buganda and the establishment of the Republic.
Given the political and institutional realties in Uganda at the time, a num-
ber of the conditions of effectiveness, notably the establishment of a well-
staffed UTGC, required decisions on the part of the Government which were
genuinely difficult to make. Fu:thermore, Africanization had progressed
much further in Uganda than in neighboring African countries. The
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establishment of a strong centralized Tea Authority, which was to opecate
in different parts of the country where sentiments for regional autonomy
and regional loyalties were strong, naturally provoked antagonism. A
solution -o these different issues acceptable to all parties concerned
took almost two years to be worked out.

II. Project Implementation

Disbursements

Actual disbursements under Credit 109-UG are shown in Annex
Table III. They finally reached 92% of the original amount of the credit;
the remaining $269,000 was cancelled in March 1973 (nine months after the
extended closing date of June 30, 1972), reflecting partly small savings
in the larger investment program eventually undertaken but mainly delays
in submission to IDA of requests for reimbursem.ent, particularly for staff
salaries, under Part B of the project. There was no List of Goods, since
IDA financed UTGC's cash deficit, in analogy with the Kenya smallholder
tea project. The lack of incentives to hold down costs and maximize
revenues in relation to this method of project financing has been recog-
nized by IDA, although the impact of the method on the relative efficiency
of UTGC's operations would be very difficult to assess. In the appraisal
of a follow-up UTGC project the usual procedure -- with a list of goods --
of financing project items was envisaged.

Due to the delays which occurred between negotiations and approval,
it was decided to allow retroactive financing for expenditures extending
back 12 months prior to credit signature in September 1967. Since UTGC was
not operative until September 1966, and senior staff other than the General
Manager did not take up their positions until the middle of 1967, this
clause on retroactive financing did not seriously affect UTGC's financial
position. The amount of retroactive financing required and approved was
about $200,000. Until UTGC became operative new plantings continued to be
supervised by the Ministry of Agriculture.

Disbursements under Part A of the Credit affecting UTGC's obliga-
tions did not present major difficulties, even though problems occurred
during the project period, wVich obscured somewhat the financial situation
of UTGC (see page 14-15). A special supervision mission visited Uganda in
June 1972 to investigate in detail disbursement claims since early 1971,
in view of some accounting procedures which. IDA considered unsatisfactory
but which did affect UTGC's cash deficit. Since December 1970 the post of
Chief Accountant has changed twice, and there were accounting complications
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connected with the acquisition and operation by UTGC of factories, and the
termination of the Government price support. Disbursement claims could be
satisfactorily reconciled with the UTGC accounts, which convinced IDA that
disbursements had been properly made. UTGC costs were largely for head
office, transportation and seed and nursery development.

Disbursements under Part B of the Credit, largely for supervisory
staff salaries, were less satisfactory because, due to frequent changes in
accounting staff, substantial delays occurred in claiming reimbursements.
In addition, savings under Part B occurred because a number of houses for
field staff re. uired under the supervision agreement were not built, despite.
repeated representations by IDA over the years.

Planting Program

The project provided for the planting of 3,925 hectares of tea
in the 1966-70 period. A total of 4,223 hectares, or 8% more than planned
was actually planted, a figure which remains within the limits permitted
by the Credit Agreement. Pre-project plantings, which were carried out
from the early 1960s, were found to exceed estimated totals in the appraisal
report by 486 hectares, or 30%. Aggregate total plantings at the end of
1970 thus stood at 6,329 hectares, 14% higher than the expected 5,545 hectares.
Planting targets were exceeded in the Western Region (except in Toro District)
a region generally more suitable for tea than Buganda, where plantings fell
short of targets.

When part of the funds under the credit were expected to remain
undisbursed, IDA agreed in May 1971 that they be used for the planting of
an additional 1,538 hectares in 1971. In addition, CDC agreed to increase
the amount of its original loan, to compensate for the effects of the de-
valuation of sterling. Due to severe drought this additional planting
program was extended into 1972. In these two years 1,508 hectares, or 98%
of target, were actually planted. A special condition of these additional
plantings was that they should benefit smallholders who would not need
hired labor -- which was provided in part by refugees from neighboring
countries -- to cultivate their fields, thus allowing them to adjust better
to the deterioration of world tea prices because of the lower cash costs
to be incurred.

About 5,500 smallholders were expected to benefiJ from the project
between 1966-70, with an average holding of 0.71 hectares per grower. In
fact 5,416 growers benefitted with an average holding of 0.78 hectares.
Another 2,800 farmers benefitted from the plantings in 1971 and 1972 bringing
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by the Credit Agreement. Pre-project plantings, which were carried out
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Planting targets were exceeded in the Western Region (except in Toro District)
a region generally more suitable for tea than Buganda, where plantings fell
short of targets.
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an additional 1,538 hectares in 1971. In addition, CDC agreed to increase
the amount of its original loan, to compensate for the effects of the de-
valuation of sterling. Due to severe drought this additional planting
program was extended into 1972. In these two years 1,508 hectares, or 98%
of target, were actually planted. A special condition of these additional
plantings was that they should benefit smallholders who would not need
hired labor -- which was provided in part by refugees from neighboring
countries -- to cultivate their fields, thus allowing them to adjust better
to the deterioration of world tea prices because of the lower cash costs
to be incurred.

About 5,500 smallholders were expected to benef*3 from the project
between 1966-70, with an average holding of 0.71 hectares per grower. In
fact 5,416 growers benefitted with an average holding of 0.78 hectares.
Another 2,800 farmers benefitted from the plantings in 1971 and 1972 bringing
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the total number of new growers under the project to about 8,200. The
average plot size for plantings in 1971 was 0.54 hectares and about the
same in 1972, in line with the condition for the additional plantings
put by CDC and IDA, following extensive analysis by IDA of the revised
rate of return taking into account declining prices and alternative plot
sizes. The average tea holding in July 1973, for all smallholders, was
estimated at 0.78 hectares. However, for most holdings in Ankole, Kigezi,
Bunyoro, and Buganda, the average was about 0.5 hectares. In Toro District
much tea was planted prior to the establishment of UTGC in plots averaging
2.6 hectares. Some growers had in excess of 80 hectares in tea.

Supervision

Tea cultivation by smallholders is supervised in the field by
tea specialist staff seconded to UTGC by the Ministry of Agriculture, under
the terms of a Supervision Agreement dated March 8, 1967. During 1967 and
1968 actual staffing levels overall remained below agreed levels. However,
during these years plantings were also behind schedule. A staff upgrading
policy was effected which reduced the number of instructors and increased
the number of tea officers. Through 1970 the middle level staff (Tea
Officers and Instructors) remained below strength, and it is doubtful whether
they could supervise Assistant Instructors as effectively as implied in
the staffing pattern envisaged in the Supervision Agreement. The staff
upgrading policy apparently had been decided upon prior to the IDA project.
IDA was aware of these changes, but it agreed because the upgrading was
expected to lead to improved quality of available staff. In 1971, the
lower rank of instructor was reintroduced, largely for budgetary reasons.
From 1969 an increased number of Assistant Instructors was posted to UTGC
to bring their total above agreed strength. Much closer adherence to the
Supervision Agreement has existed regarding staff for cooperatives, except
for Supervisors, who were not available until 1968 (see Annex Table IV).
It has not been possible to assess the impact of these variations in the
availability of supervisory staff on the project.

Problems of maintaining staff morale have been prevalent for some
time. Tea Officers, seconded from the Ministry of Agriculture, felt that
they were passed over for promotion and upgrading courses. Seconded officers
in fact had divided loyalties, the Ministry and UTGC. IDA recommended that
staff be transferred to UTGC and that a separate, somewhat higher, pay scale
be adopted. This proposal was rejected because it had never been done for
any other semi-public body and contravened Government policy not to raise
salaries during the then current Five Year Plan period. For several years
limitations on mileage allowance and lack of housing facilities in the growing
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areas have further tended to have an adverse effect on the efficiency of
field staff. This lack of facilities partially eliminated the potentially
beneficial effects of the better trained staff resulting from upgrading
policies. On the whole, however, the quality of supervision appears to
have been reasonable, but with considerable room for improvement.

Leaf Collection Service

Leaf collection services have been satisfactorily organized by
UTGC. They were begun on a voluntary basis in parts of the Toro and Ankole
Districts in 1967 and between 1968 and 1970 were extended to cover all of
the Western Region and the Mityana Area in Buganda. No collection services
were organized in other parts of Buganda since the number of growers and
their dispersion made such services uneconomic.

Control over the location of tea plots in the program has not
been as tight as may have been desirable. Consequently, plots tend to be
widely dispersed in certain areas explaining why extension and collection
services are relatively inefficient. Moreover, the planting plan was
drawn up prior to determining the detailed location and size of future
factories.

Growers in Buganda deliver their green leaf to nearby estate
factories. Initially large growers, particularly in Toro District, objected
to the imposition of UTGC services: they had made their own arrangements
for deliveries to estate factories, often with transport equipment of their
own, and they did not feel that they would benefit much from UTGC. Those
growers who transported their own leaf were given a reduction of the UTGC
levy. As thickening up of plantings in subsequent years proceeds, and the
tea road network expands, the efficiency of collection services, which is
rather low at present, can and should be improved through lengthening of
the plucking day, a reduction of underplucking, and shorter collecting
trips. The introduction of leaf collection and inspection services by UTGC
led to a reduction in the spread of green leaf prices paid by estate fac--
tories to farmers.

III. Other Investments

Factory Sector

Serious problems arose in arranging processing facilities for
smallholder tea. However, in the end, most of the problems have been over-
come, and the period when existing factories were unable to cope with green
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leaf deliveries was confined to only several months in early 1970. During
this period, overcrowding of facilities led to a deterioration of quality
and price for made tea.

The provision of processing facilities was not financed by IDA.
CDC was expected to finance up to 50% of the factories needed. Long nego-
tiations ensued between the Government, UTGC and various commercial interests.
In the end CDC withdrew because it was not convinced that the quality of
management agents appointed by the Uganda Government was such as to make
CDC participation possible. Two new factories were built and became opera-
tional in September 1970, about six months behind schedule. Total cost
was UShs. 9.5 million. Funds were obtained from the International Coffee
Organization Diversification Fund (UShs. 4.8 million), the East African
Development Bank (UShs. 3.2 million), a machinery loan from the British
Government (UShs. 1.3 million), and the remaining USHs. 0.2 million from
UTGC resources.

The withdrawal of CDC led to a heavy involvement on the part of
IDA in the negotiations leading to the setting up of factories. This was
a case in which the continuity of IDA staff on supervision proved to be
particularly useful.

Agricultural Enterprises Limited (AEL), a subsidiary of the
Government-owned Uganda Development Corporation, is engaged as managing
agent. The choice of AEL as managing agent is questionable because AEL
did not have the resources to provide for working capital as is customary
in the tea industry. Moreover, AEL did not participate in the financing
plan of the factories and had no interest beyond the amount and nature of
the various commissions charged for the managing agents' contracts. The
burden of financing part of the factory program was thus laid on UTGC it-
self. An IDA appraisal mission, in September/October 1971, for the Second
Phase of the UTGC program recommended that the factory layout and fermenting
equipment in the two factories be changed. This recommendation, which contra-
dicted an observation of an earlier IDA supervision mission, was contested
by the Uganda Government, but a factory consultant subsequently engaged
by IDA confirmed in April 1972 most of the recommendations, because the
factories were not felt to be capable of producing tea of satisfactory
quality. Underlying this conflict about factories were diverging views
by different engineers about the wisdom of introducing more automated
handling procedures which were not yet widely used in East Africa, but which
had been successfully introduced elsewhere. The issue is apparently not
closed, but tea from the Igara factory obtained a premium over the average
for all Uganda tea sold in the London market, of 11% in 1972 and 5% in 1973.
Tea from Mabale commanded a premium of 5% in 1972 and 2% in 1973.
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In January 1971, a third factory at Kigezi (since known as
Kayonza Tea Factory) was taken over by UTGC from AEL, which some years
before had planned an extension of a tea estate near the factory that
did not materialize, thus making the factory uneconomic to operate on that
limited basis. The price of the factory was agreed at UShs. 1.3 million.

Negotiations for the construction of a fourth UTGC factory,
Mpanga Tea Factory, were concluded in 1971, financed by UShs. 4.2 million
from the East African Development Bank. Construction is not yet completed.

Roads

The Government had agreed to construct and maintain all roads
necessary for the collection of green leaf and for its delivery to the
factories. The roads did not form part of the project. IDA Credit 108
of July 28, 1967, which was approved shortly before the Tea Project Credit,
provided funds for the construction of two tea roads totalling 38 km in
length, and expected to cost $0.4 million, exclusive of detailed engineering
and supervision. Delays occurred in the execution of this project mainly
because of staff shortages in the Ministry of Works. A technical assistance
component was included in a follow-up highway project, IDA Credit 164 of
September 29, 1969. In addition, this second project provided funds for
the construction of an additional 330 km of tea roads, at an estimated cost
of $2.45 million.

The 38 km of tea roads under Credit 108 were constructed between
June 1969 and April 1970 at a cost of $0.2 million, or less than half of
what was originally envisaged. Construction of the tea roads under Credit
164 began in the second half of 1971 and were largely completed by early
1973, at costs probably close to estimates or somewhat below, although no
IDA supervision mission has been in the field since April 1972 to confirm
these estimates.

IV. Institutional Aspects

Cooperatives

The Government and IDA expected UTGC to be active in promoting
tea farmers' cooperatives. The Government envisaged that in due course
most of the activities carried out by UTGC itself could be taken over by
these cooperatives. Contrary to the situation with regard to other cash
crops, tea cooperatives had not yet become effectively established in the
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mid-1960s, thus requiring the prior establishment of UTGC. In practice,
efforts at organizing cooperatives were made by staff from the Ministry

of Agriculture as well as staff seconded to UTGC. About 50% of the farmers

are organized in 12 cooperatives, with another seven cooperatives reportedly

in formation.

It has not been possible to investigate in detail the role and
future functions of these cooperatives. However, some observations can
be made at this point. Early in the history of the project a proposal was
discussed to organize small-scale, cottage industry type tea factories,
which might have been suitable to process green leaf produced by a single
relatively small cooperative. This pioposal had not been studied in detail
and in fact several large factories were constructed. Relatively large
cooperatives are necessary in order to have sufficient volume of green leaf
to realize economies of scale in leaf collecting services. A fortiori it
will take considerable time for individual cooperatives to become effective
in handling sufficient production to let the rather large factories produce
at full capacity. The computerization of growers' accounts, by helping
further centralization, will also delay the handing over of UTGC's functions to

individual cooperatives.

Institutional Problems

The institutional problems related to the establishment of UTGC
have already been discussed. IDA played an important role in promoting a
structure for UTGC which proved to be a workable one, in spite of the
problems faced by UTGC since its creation. A large proportion of IDA's
supervision missions' time was devoted to providing advice on institutional
matters, on the relations -- and conflicts -- of UTGC with other Government
agencies and with CDC and IDA themselves. These problems have continued
to influence UTGC operations, leading to slow decision making, frequent
lack of coordination, and changing positions on major issues. In addition,
IDA's role in pushing for a timely decision on the -factory investments was
crucial for ensuring that the fruits of the planting program would be prop-
erly used.

Over the years UTGC's capabilities for handling tea programs as
the o ne partially financed by the IDA Credit have increased considerably.

However, in view of emerging problems related to financial planning con-
tinued institution-building support would still seem highly desirable.

Considerable problems stemmed from the fact that UTGC's initial membership
was very heterogeneous. It included a large number of small growers who
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were expected to be gradually organized in cooperatives, and also a small
number of established and very large growers, whose interests differed sub-
stantially from those of the small farmers. These two groups proved to be
a divisive element in the UTGC Board, making UTGC's management difficult.
In retrospect, these large growers should have been excluded from the proj-
ect, or the Government should have made a study of the potential conflicts
stemming from their participation. The CDC Tea Survey did not touch upon
this issue, nor did IDA become aware of it until early in 1967.

In the end, some of the early opponents to UTGC became warm sup-
porters. The Government green leaf price subsidy to growers, which did
not benefit growers and estates outside UTGC, proved to be particularly
important in this changing attitude. Some of the large holdings suffered
from poor management and absentee ownership. Without the subsidy they
would have been very hard pressed for survival in view of the decline in
tea prices and the devaluation of sterling.

V. Project's Impact

Yields

Yield build-ups were estimated again in 1971. As in Kenya, initial
yield assumptions had been too optimistic. The Uganda estimates underlying
the appraisal report are compared with the more recent estimates below (in
kg/made tea per hectare).

Year 4 5 6 7 8 9 10

Appraisal Report (1967) 280 560 900 1125 1125 1125 1125
1971 Estimate 270 480 700 860 960 1020 1070

Yields in Toro, where much of the tea is in relatively large holdings,
often with absentee ownership, are generally below average. In Buganda the
low yields are due to less favorable growing conditions. Plucking standards
vary from grower to grower, but there has been a need for improving standards
overall. A number of plots were found in 1970 to have been abandoned, appar-
ently because of labor shortages due to a Government ban on migrant labor
from neighboring countries.

Generally the supply of planting material to farmers has been
adequate. Some delays, in part due to poor seed quality, occurred in the
early years. UTGC has apparently not had tight control over areas planted
as discrepancies between areas supplied from UTGC and actual bush counts
were reported at times, indicating that some growers had obtained stumps,
of unknown quality, from outside sources. Experimentation with vegetatively
propagated (VP) material, which generally is superior to stumps in that it
facilitates better control over quality, and gives higher yields, continued
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during the project period. Starting in 1968, VP material was gradually
distributed to growers. In 1971 about 30% of plantings were carried out
with VP material, against 10% in 1970. The rather slow rate of introducing
VP material stems from the fact that some of the varieties which appeared
to do well in Kenya gave disappointing results in Uganda, thus requiring
additional testing. In addition, it is doubtful whether UTGC was capable
of handling a rapid acceleration of plantings, as occurred in Kenya follow-
ing the introduction of VP material.

The Credit Agreement stipulated that fertilizers for immature
tea should be provided on credit to farmers. This has not been done, one
of the reasons being that it proved difficult to persuade farmers to apply
fertilizer to immature tea, in addition to applying fertilizer at the time
of planting, because they were not convinced that this additional debt
burden would be justified. Moreover, UTGC argued that fertilizer was diffi-
cult to distribute and funds difficult to collect due to complications in
deciding whether tea was immature or mature. In some areas plucking started
within two years and in others only after three years. UTGC has provided
fertilizer and implements for mature tea on 3-4 months credit, with growing
acceptance by farmers. In 1971, fertilizer usage was still 50% below Tea
Research Institute recommendations. In April 1969, UTGC requested, and
was granted, IDA approval for reducing the capital levy by two cents per
pound, the rate at which fertilizer credit was to be repaid. The net
effect on the UTGC cash flow was small.

The application of fertilizer to immature tea has been somewhat
controversial in the past. The appraisal report of the First Kenya Small-
holder Tea project asserted in 1964 that the use of fertilizers and plant
protection materials was not necessary for the time being. However, it
is not clear whether this holds for the immature or for the mature tea.
Also, it has not been possible to assess the impact on the final outcome
of the project of these changes in fertilizer use.

The training center school was not completed until June 1970.
Protracted delays extending over several years have occurred due to con-
flicts between ministries, contractors and subcontractors, mainly on the
water connection. In 1970, 242 tea growers attended a one-week course,
and 842 farmers attended the course in 1971. In both years a number of
courses, varying in length from one to two weeks, were held for about half
the supervisory staff.

Financial Aspects

Over the 1966-71 period UTGC expenditures were 7% below forecasts,
for an actual planting program 31% larger than foreseen in the appraisal
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report. Expenditures for head office and training center were higher than
forecasted with savings effected on planting materials and nurseries, mainly
because of the lower cost of VP planting material (Table V). Savings on
fertilizers were due to the replacement of the fertilizer scheme for imma-
ture tea by one for mature tea, and the partial acceptance by farmers of
the latter. Due to a slower than anticipated establishment of leaf collection
services, early savings occurred in 1967 and 1968, which were compensated in
later years.

Receipts for the 1966-71 period were 18% lower than expected at
the time of appraisal. Down payments were only about 10% of forecast.
The reason for this low level of down payments is that at appraisal time
it was assumed that smallholders would be given credit for the total of
their investments on the first two hectares, but they were expected to make
a down payment of 50% of the investments on the additional two hectares.
In practice, most developments of up to four hectares have received 100%
credit; the appraisal report apparently overestimated the farmers' ability
to make the downpayment required, in addition to the charges for UTGC
operating expenses.

The revenue levy yielded more than expected, apparently because
of the larger than expected pre-project plantings. The capital levy on
project plantings was collected from 1970, when computerized accounts were
introduced (see Table VI). A number of tea growers had borrowed from the
Uganda Commercial Bank and from Agricultural Enterprises Ltd., prior to
the establishment of UTGC, to develop their tea, and had also later obtained
credit from UTGC. The latter then deferred recovery of its loans from
those farmers until they had paid to the Bank or the AEL so as to alleviate
the farmers' debt burden. Had UTGC become operational as early as originally
envisaged, some of these problems would have been avoided. The savings
on expenditures outweighed the shortfall in revenues, leading to a cash
deficit 3% smaller than expected for the 1966-71 period.

The devaluation of sterling in November 1967, which was not followed
by Uganda, led to a sharp reduction in farmers' receipts. The imposition
of UTGC and its revenue levy at the same time would have meant additional
expenses for the farmers. It was thought that the combination of these
two factors would adversely affect incentives to farmers and the prospects
for UTGC establishing itself successfully. Hence, the Government decided
to subsidize the green leaf price to keep it up to40 Ucents per pound.
As prices did not rebound, subsidies were extended in subsequent years.
The subsidies, amounting to 4.2 Ucents per pound of green leaf in 1968,
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6.0 Ucents in 1969, 6.6 Ucents in 1970 and 6.3 Ucents in 1971, totalled
UShs. 3.36 million at the end of 1971. These amounts were provided as
loans and were repayable when green leaf payments were to exceed 40 Ucents
per pound. IDA agreed in January 1969 to these procedures. Although IDA
was generally not in favor of subsidization, the acceptance of this par-
ticular subsidy seems to have been based on the wish not to jeopardize the
project at the outset after it had finally materialized at the cost of a
rather strained relationship between the Uganda Government and IDA. IDA
had expected that prices would not return to pre-devaluation levels and
insisted that, if there was to be a subsidy, it should be in the form of
a grant and not of a loan, so as not to affect UTGC's financial position.
At present there are serious doubts whether these loans will be repaid.

Several problems which have emerged recently may undermine UTGC's
financial position in future years. The UTGC factories have been behind
schedule with their green leaf payments to UTGC. Furthermore, the Managing
Agency Agreements need to be amended to establish that Agents rather than
UTGC provide the working capital for the factories, as is customary in
the tea industry. UTGC financial operations should be tightened. If a
further expansion of smallholders' tea were to take place overhead expendi-
tures would be reduced ani the efficiency of leaf collection services could
be improved. Apparently, the current level of the revenue levy would be
insufficient to cover UTGC's operating expenditures. However, a decision
to expand tea growing would have to be taken in the wider context of ex-
pectations about the development of the world tea market. IDA was expected to
discuss these subjects in late 1971, but events in the country since then have
delayed action.

Project Benefits

The benefits from the project will largely accrue in the future
because tea plantings in the first years are only now beginning to mature.
Some 5,500 smallholders were expected to benefit fram the project, each
planting an average of 0.71 hectares of tea. In practice about 8,200 growers
participated under the expanded project, averaging 0.70 hectares of tea
per grower. The project will help Uganda's balance of payments considerably:
at appraisal it was estimated that the gross foreign exchange value of
production at full development (1976 onwards) would amount to about $4.1
million per year; that figure is now expected to be about $4.9 million
per year. Deducting the estimated foreign exchange component of production
costs and debt services, the net increase in foreign exchange earnings due
to the project would be about $2.2 million per year until about 1986 and
about $4.1 million thereafter, against appraisal estimates of $1.8 million
and $3.4 million, respectively.
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Reductions in yield estimates (16%) and in expected tea prices (15-20%) have
been compensated by the much larger hectareage (50%) that was planted at the
same cost of the smaller program envisaged in the appraisal report. The inter-
nal rate of return to the project, including investments in roads (see page
10),is now estimated at 14% based on otherwise the same assumptions as the
appraisal report, which estimated an internal rate of return of about 13%.!

Farmers' benefits were estimated at appraisal time at $187 for
the first 0.4 hectares of tea, assuming a payment of 88 Ucents per kg of
green leaf. At the lower tea prices now expected towards the late 1970s,
but assuming that UTGC efficiency increases so that no increase in revenue
levy will be required, and that factory-operating costs will be as envisaged
in the appraisal report for the second UTGC project, farmers' income may
be about $165 from the first 0.4 hectares or about $280 for the current
average holding of 0.7 hectares. According to Bank estimates made in 1972,
this income is substantially above that obtainable from alternative cash
crops in Uganda. This estimate assumes that output from this project will
not further depress world tea prices.

VI. Conclusions

Despite rather ominous beginnings project implementation improved
considerably over time and the objectives of the project were accomplished.
A much larger hectareage, involving more farmers, could be planted at the
same cost of the original program. Because most new growers are relatively
small farmers, benefits from the project will be widespread in the future
as tea planted under the project matures. The rate of return is re-esti-
mated at 14% against 13% at appraisal.

The institutional aspects of this project were very important,
and IDA's insistence on having a relatively strong institution such as UTGC
to manage and supervise the program, seems to have been justified. The

1/ In calculating the rate of return all investment costs in the Field
Sector and the Factory Sector, including supervision over an 11-year
development period were taken into account. Operating costs in the
Field Sector and in the Factory Sector have been taken far the 50-year
life expectancy of the project. The benefits have been calculated
by adjusting the expected London prices -- the average tea price has
been about the same as prices for all Uganda tea in recent years --
to UTGC ex-factory prices, at constant exchange rates between sterling
and the Uganda Shilling.
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Reductions in yield estimates (16%) and in expected tea prices (15-20%) have
been compensated by the much larger hectareage (50%) that was planted at the
same cost of the smaller program envisaged in the appraisal report. The inter-
nal rate of return to the project, including investments in roads (see page
10),is now estimated at 14% based on otherwise the same assumptions as the
appraisal report, which estimated an internal rate of return of about 13%.,

Farmers' benefits were estimated at appraisal time at $187 for
the first 0.4 hectares of tea, assuming a payment of 88 Ucents per kg of
green leaf. At the lower tea prices now expected towards the late 1970s,
but assuming that UTGC efficiency increases so that no increase in revenue
levy will be required, and that factory-operating costs will be as envisaged
in the appraisal report for the second UTGC project, farmers' income may
be about $165 from the first 0.4 hectares or about $280 for the current
average holding of 0.7 hectares. According to Bank estimates made in 1972,
this income is substantially above that obtainable from alternative cash
crops in Uganda. This estimate assumes that output from this project will
not further depress world tea prices.

VI. Conclusions

Despite rather ominous beginnings project implementation improved
considerably over time and the objectives of the project were accomplished.
A much larger hectareage, involving more farmers, could be planted at the
same cost of the original program. Because most new growers are relatively
small farmers, benefits from the project will be widespread in the future
as tea planted under the project matures. The rate of return is re-esti-
mated at 14% against 13% at appraisal.

The institutional aspects of this project were very important,
and IDA's insistence on having a relatively strong institution such as UTGC
to manage and supervise the program, seems to have been justified. The

1/ In calculating the rate of return all investment costs in the Field
Sector and the Factory Sector, including supervision over an 11-year
development period were taken into account. Operating costs in the
Field Sector and in the Factory Sector have been taken fr the 50-year
life expectancy of the project. The benefits have been calculated
by adjusting the expected London prices -- the average tea price has
been about the same as prices for all Uganda tea in recent years --
to UTGC ex-factory prices, at constant exchange rates between sterling
and the Uganda Shilling.
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tea cooperatives do not seem to have had as yet the impact expected by
the Uganda Government. Whereas in many IDA-financed projects initial proj-

ect management is provided by expatriates, it is important to note that

this project has been managed from the very beginning by Ugandans (with the

single exception of the Deputy General Manager, who remained three years in

his post). Also, IDA's and CDC's insistence that UTGC adopt policies and

practices analogous to those prevailing in the Kenya Tea Development Authority
sometimes overlooked the substantial differences which existed between the

two countries with respect to institutional and political realities.



TABLE 1

Uganda Snaliholder Tea Project

UTGC: Planned Hnd :1LaV llectare- Ilacted

Sub Total
Appraisal Up to 1965 1966 1967 1968 1969 1970 1966/70 1971 1972 Grand Total

Report ActualL' Planned/Actual Planned/Actual Planned/Actual Planned/Actual Planned/Actual Planned/Actual Actual Actual Actual

Toro 907 1397 275 229 221 258 381 330 381 304 385 239 1642 1360 157 139 3052
Ankole 296 354 97 144 138 202 178 291 178 292 182 203 774 1133 101 137 1724
Kigeei 239 131 105 78 73 66 130 115 130 327 138 205 575 790 343 69 1334
Bunyoro 65 29 36 24 45 59 93 51 93 124 93 169 360 427 173 76 705

Western Region 1507 1910 514 475 476 585 782 786 782 1047 798 816 3349 3709 774 421 6814

Mubende 73 154 14 24 49 24 97 110 97 134 97 98 354 390 97 85 725
Masaka 28 27 8 7 16 8 32 23 32 15 32 34 122 89 32 43 190
West Mengo - - - - - 2 - 5 - - - - - 7 - - 7
East Mengo/Bombo 12 16 - 1 16 3 28 3 28 6 28 17 100 29 19 36 101
Buganda Region / 113 196 22 32 81 37 15 14 2 158 15 158 149 576 514 148 164 1022

Grand Total 1620 2106 536 507 557 622 940 928 940 1202 956 964 3925 4223 923 585 7836

- i.:; 5 to du g ta earii 1 lo0 s ". oe00 AnaL it rlcO I tc. ansr-y of .riculare. Stups
c00ud - 00122nd o. 20 oro 000 sources. en JC oian re-J stratOi,9 msed on actual casi counon a revson

.1 Lhe assuleamen Uec ofea of 'rn-projent plantings as n ce1s1ry.
Sh. mrurs n the Jtricts of naganoa ssgi.. urn t striti; compar i:.e, due to tne different clasnifIcation
Su toe UorausCl Ie rt.

Source: UTIC



TABLE II

Uganda Smallholder Tea Project

UTGC: Number of New Growers Added

Up to 1965 1966 1967 1968 1969 1970 1971 Total

Toro 537 152 139 31 177 181 97 1314

Kigezi 401 127 75 206 919 722 918 3368

Bunyoro 43 34 50 81 194 149 100 651

Ankole 357 98 214 447 433 599 206 2354

Western Region 1338 411 478 765 1723 1651 1321 7687

Mubende 56 20 9 79 94 37 311 606

Masaka 10 9 9 6 8 56 51 149

West Mengo - - 1 - - - - 1
East Mengo 1 1 1 - 5 53 37 98

Buganda Region 67 30 20 85 107 146 399 854

Total 1405 441 498 850 1830 1797 1720 8541

Source: UTGC



TABLE II

Uganda Smallholder Tea Project

UTGC: Number of New Growers Added

Up to 1965 1966 1967 1968 1969 1970 1971 Total

Toro 537 152 139 31 177 181 97 1314

Kigezi 401 127 75 206 919 722 918 3368

Bunyoro 43 34 50 81 194 149 100 651

Ankole 357 98 214 447 433 599 206 2354

Western Region 1338 411 478 765 1723 1651 1321 7687

Mubende 56 20 9 79 94 37 311 606
Masaka 10 9 9 6 8 56 51 149

West Mengo - - 1 - - - - I

East Mengo 1 1 1 - 5 53 37 98

Buganda Region 67 30 20 85 107 146 399 854

Total 1405 441 498 850 1830 1797 1720 8541

Source: UTGC



TABLE III

Uganda Smallholder Tea Project

IDA Actual Disbursements under Credit 109-UG ($'000)
For the Field Sector

1/ 2/
Part A- Part B- Total

1967/68 507 - 507
68/69 597 112 709
69/70 316 90 406
70/71 360 87 447
71/72 736 229 965
72/73 - 97 97

Total disbursed 2516 615 3131
Cancelled 84 185 269
Amount of Credit 2600 800 3400

1/ Included UTGC responsibilities
2/ Included government responsibilities, mainly super-

vision of cultivation of tea in the field.



TABLE IV

Uganda Smallholder Tea Project

UTGC: Planned and Actual Staffing for the Field Sector

1966 1967 1968 1969 1970?! 1971L/ 1972L/ 1973
Actual Planned/Actual Planned/Actual Planned/Actual Planned/Actual Planned/Actual Actual Actual

Field Supervision
Senior Tea Officers 2 2 2 2 3 2 3 2 3 2 4 2 2
Tea Officers 4 6(3) 4 9 10 9 13 9 16 9 20 16 15
Instructors _3 11(2) 2 13 3 13 - 13 11 13 11 7 7
Assistant Instructors 32 32 35 32 32 32 63 32 81 32 108 109 107
Total 41 51(5) 43 56 48 56 79 56 101 56 143 134 131

Cooperative Staff
Senior Co-op. Officer I I - 1 - 1 1
Co-op. Officers 1 1 1 1 1 1 -
Asst. Co-op. Officer 1 3 1 3 1 3 3 3 4 3 4 4 4
Supervisers - 13 - 13 13 13 13 13 14 13 14 14 18
Total 3 18 2 18 15 18 17 18 19 18 20 20 24

Training Center
Senior Tea Officer - - - .1 - 1
Tea Officers - - 1 1 2 1 1 1 1 1 1 1 1
Instructors - - - 3 - 3 - 3 - 3 - - -
Total - - 1 5 2 5 2 5 2 5 2 2 2

1/ Figures in () indicate numbers of staff being trained.

2/ Ihe appraisal report assumed staffing levels to remain constant from 1968.
ln practice, actual staffing levels since then take account of tre increased hectareage planeed.
Comparison of plannea and actual staffing for recent years is tUs not very meaningfull.

Source: UTGC



TABLE IV

Uganda Smallholder Tea Project

UTGC: Planned and Actual Staffing for the Field Sector

1966 1967 1968 1969 1970i/ 19712Y 1972il 1973
Actual Planned/Actual Planned/Actual Planned/Actual Planned/Actual Planned/Actual Actual Actual

Field Supervision'
Senior Tea Officers 2 2 2 2 3 2 3 2 3 2 4 2 2
Tea Officers 4 6(3) 4 9 10 9 13 9 16 9 20 16 15
Instructors .3 11(2) 2 13 3 13 - 13 11 13 11 7 7
Assistant Instructors 32 32 35 32 32 32 63 32 81 32 108 109 107
Total 41 51(5) 43 56 48 56 79 56 70- ~56 143 134 131

Cooperative Staff
Senior Co-op. Officer 1 1 - I - 1 1 1 1 1 1 1
Co-op. Officers 1 1 1 1 1 1 - I - 1 1 1 1
Asst. Co-op. Officer 1 3 1 3 1 3 3 3 4 3 4 4 4
Supervisers - 13 - 13 13 13 13 13 14 13 14 14 18
Total 3 18 2 18 15 18 17 18 19 18 20 20 24

Training Center
Senior Tea Officer - - - .1 - 1 1 1 1 1 1 1 1
Tea Officers - - 1 1 2 1 1 1 1 1 1 1
Instructors - - - 3 - 3 - 3 - 3 - - -
Total - - 1 5 2 5 2 5 2 5 2 2 2

1/ Figures in () indicate numbers of staff being trained.
2/ ihe appraisal report assumed staffing levels to remain constant from 1968.

In practice, actual staffing levels since tnen take account of the increasea hectareage planuea.
Comparison of planne4 and actual staffing for recent years is thus not very meaningfull.

Source: UTCC



TABLE V

Uganda Smallholder Tea Project

UTGC: Expenditures, Forecast and Actual of the Field Sector

(UShs. '000)

1966 67 68 69 70 71 Total

Head Office forecast 111 837 794 744 780 768 4034
actual 146 703 1115 1166 1296 1722 6198
difference (35) 134 (321) (422) (516) (1004) (2164)

Training Center forecast 56 1335 576 583 594 562 3706
actual 1405 495 552 561 1167 564 4744
difference (1349) 840 24 22 (573) (2) (1038)

Leaf Collection forecast - 676 2191 1305 1205 1325 6702
actual - 458 757 1396 1880 1751 6242
difference - 218 1434 (91) (657) (426) 460

Planting Material
& Transportation forecast 1333 1550 2615 2280?! 285 285 8348

actual - 1463 1740 293 371 375 4242
difference 1333 87 875 1987 (86) (90) 4106

Nurseries forecast - 1644 1980 2416 104 - 6144
actual 59 799 2494 1928 1523 1645 8448
difference (59) 845 (514) 488 (1419) (1645) (2304)

Fertilizer - immature tea forecast - 400 555 604 678 482 2719
- mature tea actual - 43 206 417 481 660 1807

difference * - 357 349 187 197 (178) 912

Contingencies forecast - 759 957 590 547 628 3481

Interest or Loans forecast - - 516 761 874 952 3103
actual 2 73 394 647 987 1732 3835
difference (2) (73) 122 114 (113) (780) (732)

Total forecast 1500 7201 10184 9283 5067 5002 38237
actual 1612 4034 7258 6408 7705 8499 35516
difference (112) 3167 2926 2875 (2638) (3497) 2721

l/ The training center was not transferred until early 1967. The training school
was opened in 1970.

2/ includes additional planting material for plantings in 1971 and 1972.

Source: UTGC



TABLE VI

Uganda Smallholder Tea Project

UTGC: Receipts, Forecast and Actual of the Field Sector
('000 UShs) -

1966 67 68 69 70 71 Total

Down Payments forecast - 195 317 322 334 48 1216
actual _-_ 39 42 29 11 7 128
difference - 156 275 293 323 41 1088

Tea Training Center forecast 31 160 242 324 384 436 1577
actual 31 178 218 259 379 495 1560
difference - (18) (24) 65 5 (59) 17

Revenue Levy forecast - - 773 1103 1495 1993 5364
actual - 63 918 1352 1595 1790 5718
difference - (63) (145) (249) (100) 203 (354)

Capital Levy forecast - 10 68 241 533 1102 1954
actual - - - - 262 598 860
difference - 10 68 241 271 504 1094

Total forecast 31 365 1400 1990 2746 3579 10111
actual 31 280 1178 1640 2247 2890 8266
difference - 85 222 350 499 689 1845

Excess of Expenditures over Receipts forecast 1469 6836 8784 7293 2321 1423 28126
actual 1581 3754 6080 4768 5458 5609 27250
difference (112) 3082 2704 2525 (3137) (4186) 876

Development Grants and Loans

Uganda Government Tea Training Center - 1533 132 - - - 1665 lnterest free, repayaole over 20 years frcm 197c

IDA Credit 109-UG - - 5755 2536 3001 5067 16359 uilent o o%, reoafaole over l. years frrr ly/3

CDC - - 1918 846 1000 1702 5466 1 IL% first 7 years, repayable over 14 years

Government Short Term Loans 320 5380 - - - - 5700 5%,no repayment terms

Total 320 -91 7605 3382 "001 6761 2,190

1/ Source: UTGC



TABLE VI

Uganda Smallholder Tea Project

UTGC: Receipts, Forecast and Actual of the Field Sector

('000 UShs) -

1966 67 68 69 70 71 Total

Down Payments forecast - 195 317 322 334 48 1216
actual - 39 42 9 7 128
difference - 156 275 293 323 41 1088

Tea Training Center forecast 31 160 242 324 384 436 1577
actual 31 178 218 259 379 495 1560
difference - (18) (24) 65 5 (59) 17

Revenue Levy forecast - - 773 1103 1495 1993 5364
actual - 63 918 1352 1595 1790 5718
difference - (63) (145) (249) (100) 203 (354)

Capital Levy forecast - 10 68 241 533 1102 1954
actual - - - - 262 598 8160
difference - 10 68 241 271 504 1094

Total forecast 31 365 1400 1990 2746 3579 10111
actual 31 280 1178 1640 2247 2890 8266
difference - 85 222 350 499 689 1845

Excess of Expenditures over Receipts forecast 1469 6836 8784 7293 2321 1423 28126
actual 1581 3754 6080 4768 5458 5609 27250
difference (112) 3082 2704 2525 (3137) (4186) 876

Development Grants and Loans

Uganda Government Tea Training Center - 1533 132 - - - 1665 bnt.erest free, repayaole over 20 years frCzo 1976

IDA Credit 109-UG - - 5755 2536 3001 5067 16359 o2.ent a o6, repayaole Dver Lj years frm y,,73

CDC - - 1918 846 1000 1702 5466 1 1/1% first 7 years, repayable over 14 yeara

Government Short Term Loans 320 5380 - - - - 5700 5%,no repayment terms

7a732c . 76 332 4u01 6769 2-190

1/ Source: UTGC
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PROJECT PERYORMANCE AUDIT

PIRST BANGLADESH EDUCATION PROJECT

PREFACE

The procedure followed by the Operations Evaluation Depart-
ment in its current work program is to cover IBRD/IDA projects for
which disbursements ended in the first half of FY1973. Credit h9-PAK
of March 25, 1964, was closed on September 22, 1972. This report is
an audit of achievements under the credit measured against the objectives
on the basis of which it was originally approved. The development of
the project during the last ten years was considered to be fairly indica-
tive of its performance, although subsequent projects made in this sector
and future changes in Government policies may substantially increase
expected benefits.

To prepare the audit relevant IDA files and documents were
reviewed and the implementation of the project was discussed with IDA
staff, Bengali officials and consultants who had been involved with it.
A 10-day mission to Bangladesh was undertaken to update information
and to discuss briefly the relevant issues with various project parti-
cipants and other informed sources.

The valuable assistance provided by the Government of
Bangladesh and the IBRD Resident Mission is gratefully acknowledged.

Note: Currency Equivalent:

1962 - May 1972: 1US$ = 4.762 Rupees

Since May 1972: 1US$ = TKs 7.55
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SUMMARY

The purpose of the project was to increase national capacity
for the education and training of professional agriculturalists, industrial
technicians and technical teachers. Critical shortages were especially
felt at the intermediate technical levels. The project consists of the
construction of buildings, and the purchase and installation of equipment for
the establishment or expansion of facilities at the agricultural univer-
sity of Mymensingh, for technical training at eight technical institutes,
and for the provision of expatriate personnel and training grants for a
technical teacher training college. Total project costs were estimated
at US$ 9 million and expenditures in foreign exchange at US$ 3.7 million.
The US$ 4.5 million IDA credit 49-PAK of March 1964 was to be applied to
the payment in full of equipment costs at the technical institutes and the
agricultural university, and of personnel costs for the technical teacher
training college. The balance of the credit was to be applied to construction
costs at the agricultural university.

The completion of building construction and equipment procurement
took twice the time originally anticipated. This delay in itself does not
appear to have substantially affected project performance. Due to the
slow development of teaching, research, and extension programs, student
enrollments at the agricultural university could not have been expanded
at a faster pace without a significant reduction in the quality of its
graduates; and although the number of students graduated by the technical
institutes is only about half that projected, effective demand for them
was lower than available supply. Instructional programs were not con-
strained by insufficient space and equipment, the case being rather that
available facilities could have been more intensively used, and that the
equipment financed was to some large extent idle and poorly maintained.
Construction and equipment costs increased anywhere from 20-50%, largely
in real terms, over the disbursement period, but total IDA disbursements
at US$ 3.7 million do not adequately reflect these cost overruns which
have apparently been absorbed partly by charging them to other sources of
financing and partly by a reduction in the quantity and/or quality of
project items. The records available are not sufficient to ascertain
the extent of cost overruns in an operationally more meaningful manner,
namely, on the basis of comparing the cost of the actual against the
projected quantity and quality construction built and equipment installed.
Disbursements were suspended in December 1971, due to civil strife in
the country, and the undisbursed amount of the credit (US$ o.8 million
equivalent) was subsequently cancelled.

The project has made a valuable contribution to the establish-
ment and the expansion of the agricultural university and of the
embryonic system of technical institutes in Bangladesh. Increases
in the size of these institutions in terms of enrollments and graduates
have been impressive, although they amounted to about two-thirds
projected figures. The performance of the project in terms of the
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efficient utilization of resources at its disposal, and the effective-
ness of the training it provides relative to the developmental priorities
and practical requirements of the industrial and agricultural sectors,
is still not clearly established. However, a review of project performance
should not lose sight of the general and unusual institutional, financial,
logistical, and political difficulties prevailing over this period. The
report confirms the need for project monitoring and for defining objectives
more operationally in terms of specific contributions, within the framework of
broader programs, to industrial and agricultural efficiency.



- v -

BANGLADESH EDUCATION PROJECT

Performance Audit Basic Data Sheet

Technical Report No. TO-397a

President's Report No. P-364

Credit No: IDA 49-PAK

1. Borrower : Islamic Republic of Pakistan

2. Sub-borrower : Province of East Pakistan

3. Beneficiary : i. The Agricultural University at

Mymensingh. (Construction and
equipment for the expansion of
the University)

ii. 8 Technical Institutes at Comilla,
Faridpur, Mymensingh, Rajshahi,
Dinajpur, Feni, Jessore, and
Kushtia. (Equipment)

iii. Technical Teacher Training
College, Dacca. (Expatriate
teachers and overseas training
of Bengali teachers)

4. Amount of Credit : $4,500,000

5. Amount Cancelled : $805,753

6. Amount Disbursed : $3,694,247-

7. Amount Outstanding as of C/
June 30, 1973 : $4,456,534:

8. Amount repaid to IDA : 0

9. Date of Credit Agreement : March 25, 1964

a/ Disbursements were suspended on December 29, 1971, due to civil strife
in the country. The undisbursed amount of the Credit was cancelled on
September 22, 1972, and the uncompleted portion of the project was
merged into Credit 407-BD of June 29, 1973.

b/ Actual disbursements excluding exchange rate adjustment.
c/ Includes exchange adjustment to reflect the devaluation of the US dollar

on May 8, 1972, and the proposed change in the par value of the US dollar
announced on February 12, 1973.
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10. Date of Effectiveness : September 10, 1964

11. Closing Date - Original June 30, 1968
First Extension June 30, 1971
Actual : September 22, 1972

12. Month of Final Disbursement : December 1971

13. Term of Credit : 50 years

14. Grace Period : 10 years

15. Service Charge . 3/4 of 1% p.a.

16. No. of Supervision Visits : 13 a/

17. Overall Cost Overrun 21%h

18. Overall Time Overrun 45 monthsE/ 100%

19. Fiscal Year : ends June 30

a/ Schedule and composition of supervision missions.
Project (Architect) March 1964
Project (Architect) November 1964
Treasurer; Project (Tech. Educ.) May 1965
Program; Project (Architect) November 1965Treasurer; Project (Tech. Educ.) September 1966
Project (Architect) November 1966
Project (Architect) March 1967
Program; Project (Tech. Educ.) August 1967
Project (Architect; Agric. Educ.) February 1968
Project (Architect) September 1968
Project (Architect) June 1969
Project (Architect; Tech. Educ.) March 1970
Project (Architect; Tech. Educ.) August 1970

b/ This figure is the ratio of recorded costs over projected costs,
excluding the cost of the convocation hall which has not yet been built.The records available are not adequate to ascertain cost overruns in anoperationally rigorous manner, namely, on the basis of comparing the costof the actual against the projected quantity and quality of construc-
tion and equipment.

c/ Excluding the convocation hall which is now scheduled for completion
by 1975 under Credit 407-BD.



I. INTRODUCTION

Credit 49-PAK for US$ 4.5 million for agricultural and technical

education in Bangladesh (then Province of East Pakistan) was signed in
March 1964. The project was first appraised in 1962, one year before the

Bank established a division for appraising educational projects within its

Technical Operations Department. It was the third educational project

prepared by IDA; the first two projects were for secondary education in

Tunisia and Tanzania. The purpose of the project was to increase national

capacity for the education and training of professional agriculturalists,
technical teachers and industrial technicians, since there was an acute

need for professionally trained personnel for research, training, extension
and various other government services. Critical shortages were especially
felt at the intermediate technical levels. For an agricultural labor force

of about 14 million workers, and for an industrial labor force of 1.1 mil-
lion workers there were less than 500 agricultural specialists and 1,500
industrial specialists enrolled at the post-secondary levels at the time

of project appraisal (Table 1).

This first education credit to Bangladesh was followed by two

additional credits. Credit 87-PAK for US$ 13 million was signed in 1966,
and was largely an extension of the first project to provide wider coverage

for agricultural and technical education and training through the agricul-

tural university and technical institutes. Credit 407-BD for US$ 21 million

was signed in 1973 and was another extension as well as a legal transfer of
the undisbursed portions of the first two projects from Pakistan to Bangladesh,
after partition, plus a few fellowships for training abroad, amounting to
some 2E man-years, for the agricultural university. There are apparently no

large substantive or procedural differences between these three education
projects.

The project is located in a country of considerable underdevelop-
ment and of very limited disposable income for investment. The population
at 75 million is poor (per capita income at $60 has not risen over the past
twenty years), overcrowded (population density is nearly 1,400 per square
mile of the total area and 2,200 per square mile of cultivated land) and
becoming more so (population is growing at 3% per annum), short-lived
(life expectancy at birth is well under 50 years), in many cases unemployed
(perhaps 25-30%), and largely illiterate (under 20% literacy rate). At the
time of appraisal, only 2.25% of GNP was spent on education including not
only expenditures in the public sector under the Ministry of Education but
also under other ministries and in the private sector, as compared to roughly
double this figure in other Asian countries. USAID reportedly financed about
three-quarters of all non-recurring expenditures in this sector. Less than

12% of public expenditures was spent on education, in contrast to about 16%
of the government budget allocated on the average by developing countries
to this sector.
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The education system has provided for (a) five years of primary
education; (b) three years of lower secondary education; (c) two years of

upper secondary education; (d) two years of intermediate education, either
general or technical; and (e) two to five years of higher education in
university or professional courses. (See Chart). Instruction up to the

end of secondary schooling has been in the vernacular, with English as a
foreign language; thereafter it has been in English. Non-government
schooling facilities have accounted for 8% of primary and 96% of secondary
education. Tables 1-4 describe enrollments output and financial performance
of the educational system of Bangladesh from 1960 to 1970. Since the time
of project appraisal, Government officials in the ministries concerned
have been of the opinion that, in general, education and training have not

been responsive to the socio-economic needs of the country, and have placed

too much -emphasis on formal theoretical education, especially in urban
areas, thereby creating a stock of unsuitably trained graduates who must

wait a long time before finding employment.

II. THE PROJECT

The project consists of the construction of buildings, purchase
and installation of equipment for the establishment or expansion of facili-
ties at the agricultural university at ynmensingh, for technician training
at eight technical institutes, and for provision of expatriate personnel
and training grants for a technical teacher training college at Dacca
(See Nap; Tables 6, 7).

The project monies allocated to the agricultural university were

to assist in financing equipment for and construction of classrooms and

laboratories for the faculties of agriculture and veterinary science, a
teacher student center, a central library, an administration building, a
convocation hall, farm buildings, and three student hostels. Although the

university had originally requested IDA to consider its entire master plan,
only those parts of it which had cost estimates based on preliminary
drawings and specifications were considered. This, together with the
prior and relatively intensive involvement of other external agencies --
namely, USAID and the Ford Foundation -- in project institutions, appear

to have been the main criteria determining the eligibility of the various

items for inclusion in the IDA-defined project. IDA, in line with its

policies at the time, defined the project in terms of financing buildings
and equipment and it left the more substantive aspects which dealt with

instructional programs to these other agencies. The portion of the
total university represented by the project was approximately one-third
of the teaching space, three-quarters of the general buildings, all of
the farm buildings and two-thirds of the student residences. Staff housing
was not included because its standard of accommodation, although following
the prevailing practice of all Government agencies, was not considered suffi-

ciently economical by the appraisal mission. Equipment and furnishings to
be procured under the IDA credit were limited to those required for the

buildings to be construction under the credit. No project monies were



- 3 -

allocated for the construction of the technical institutes, which was
financed by the Government, but the project financed their instructional
equipment. To provide staffing for all these technical institutes, the
project also financed an accelerated technical teacher training program,
including the temporary services of foreign teachers and overseas training
of their Bengali counterparts.

Total project costs were estimated at US$ 9.0 million, and
expenditures in foreign exchange at US$ 3.1 million. The 'us$ 4.5 million
development credit was applied to the payment in full of equipment costs
at the technical institutes and the agricultural university, and of the
personnel costs of the technical teacher training college. The balance
of the credit was to be applied to construction costs at the agricultural
university. Thus all of the foreign exchange requirements were met from
the creditwith the exception of the foreign exchange component of the
construction costs of the eight technical institutes, amounting to about
US$ 0.5 million, which were not included since the mission felt that the
problems involved in providing end-use inspections suggested that these
costs could more appropriately be met by the Government; these costs
were indirectly met by the additional US$ 1.4 million in free foreign
exchange which was arrived at by financing 50' of the total cost of the
project, instead of the foreign exchange costs only.

In order to assure proper implementation of the project, certain
requirements were specified in the project and credit agreements, and in
various side letters. First, project administration of the university
would be strengthened by the addition of at least one qualified architect-
engineer to act for the university in its relations with consulting
architects and contractors; and architects acceptable to IDA would be
appointed immediately to complete the design phase of the university's
development plan. 820 acres of land would be transferred to the univer-
sity by the Government. Second, the Government agreed to employ an
equipment specialist acceptable to IDA, for a period of two years, to
advise the Directorate of Technical Education regarding the selection and
installation of equipment to be purchased under the IDA credit. Lists of
equipment to be purchased for the technical institutes would be revised
with the advice of the equipment specialist, and the revised lists would
be submitted to UNESCO or some other qualified agency acceptable to IDA for
review. A full-time qualified project director would be appointed in the
Directorate of Technical Education. Third, the Government would appoint
consultants acceptable to IDA to implement the technical teacher training
program, and it agreed that beginning September 1964, it would expand the
combined enrollment of the teacher training college to not less than 125
trainees and by September 1965, continuing through 1968, to not less than
150 trainees (Table 9). Fourth, the Government would properly maintain,
repair, and renew the physical plant and equipment of project institutions.
Fifth, the Government would insure all imported goods against all hazards
incident to purchase and transportation, and insurance would be payable in
the currency in which the cost of goods was to be paid. Finally, the
Government would make available to the local authorities all the resources



required for carrying out the project. These agreements were generally
complied with except in the following cases, some of which are discussed

more fully below. Imported goods were not properly insured. Local
currency resources were sometimes not available on schedule. And
enrollments at the technical teacher training college never reached

anywhere near the levels specified above.

III. IMPLEMENTATION

A. Project Management

The implementing agency in the case of the agricultural univer-
sity was the university itself which was linked, before partition, to the
Provincial Government through its Chancellor, who was the Governor of the
Province. The agricultural university had been established in 1961, at
Mymensingh, where prior to that time there was a college of veterinary and
animal science affiliated to the Ministry of Agriculture. The technical
institutes and the technical teacher college were administered by
the Directorate of Technical Education, which was established in the 1950s
under the Ministry of Education.

A project directorate was then set up within each of these two
institutions with responsibility to coordinate the procedural aspects of
the project. But the project directorates were not set up to monitor the
substantive aspects of the project by means of performance indicators,
defined in terms of operating results and manpower impact, or to relate
the procedural with the substantive aspects of the project. When the
program performance of project institutions did not meet the expectations

of the Government and of many project participants (both in terms of their
relative remoteness from current developmental priorities and their
apparently limited effectiveness in training practically-oriented middle
level technicians), the project directorates were not constitutionally
or technically able to analyze critically project performance and to

formulate measures for improving it. Consequently, the project directorates

were not always effective institutional mechanisms to ensure an administra-

tive commitment from the local authorities for the implementation of the
project within the specified time schedules, and to secure adequate resources
from the budgetary process for its operation.

At the university, the project office was a separate entity
responsible to the Vice-Chancellor, and was staffed to facilitate communi-
cation with IDA and the procurement and administration of the credit;
stores accounts and all university development work were under the juris-

diction of the Treasurer and the Planning and Development Committee of the
university. Contracts for construction were prepared by the consulting
architects so as to permit international competitive bidding, and were sent
to IDA for comment before they were issued. Equipment lists were prepared
with the assistance of Texas A & M consultants, also in such a way as to
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permit international competitive bidding. Equipment lists for the technical
institutes were based on uniform lists prepared in 1961 by a technical
Education Standardization Committee, and revised in the light of experience
since that time. An equipment specialist from Oklahoma State University,
sponsored by the Ford Foundation, advised on the selection and installation
of equipment to be financed, and UNESCO reviewed the equipment lists so as
to assure that specifications were written suitably for international bidding.
IDA's approval was required for any individual item which cost more than
Us$ 10,000.

The substantial efforts which were devoted by IDA supervision
missions to help complete the procurement of equipment left little scope
to deal with the subsequent phases which involved major delays and defi-
ciencies in its installation, operation and maintenance. When the amountof time required from IDA personnel to administer the regulation ofequipment purchases proved to be excessive, IDA confined itself to
occasional monitoring and placed upon Government officials, namely,the project directors, the responsibility for ensuring that equipment
purchases were substantially in accordance with the master lists.
Each project director was then asked to enclose with each group of withdrawal
applications a signed certificate stating that all items shown conformed tothe master lists both in quantities and in prices. A permissible variation
of not more than 25l from the estimated unit prices with the master lists
was agreed upon, and it was subsequently raised to 40'. Inadequate records
do not allow a direct comparison between items that had been indented, ordered
or received, and the items prescribed in the master lists of equipment.

The procurement of building materials and instructional equipmenthad to be carried out through the national Supply Directorate, a procedure
which took about 13 months to follow through several stages including
clearing and translating indents into bid packages, preparing tenders andtendering periods, analyzing and accepting tenders and clearing them withthe Finance Department, and delivery from suppliers to port and to site.Repeated visits by IDA staff gradually streamlined these processes. In 1965,the university was granted the authority to procure materials and equipment
directly instead of going through the Supply Directorate, and a special
liaison officer was appointed to accelerate procurement procedures for thetechnical institutes. Yet the delays which eventually materialized in theimplementation of the project cannot be attributed to any large extent to acumbersome civil service machinery, since it could have been possible toplan procurement for the project on the basis of a lh-month time interval
between indents leaving the project directorates and goods arriving on thesite; even indents for building materials could have been placed well ahead
of the completion of final specifications on the basis of approximate quan-tities prepared by the consultants for the project office. These delays
may well be more indicative of the secondary priority given by the centralauthorities to the implementation of the project when they did not havesufficient assurances that project output and performance were vital instru-ments for solving their current and medium-term bottlenecks in agricultural
and industrial development. They are also indicative of a budgetary process
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quite sensitive to these priorities, and a structure of financing differen-
tiated in terms of relative scarcities between capital and operational
expenditures.

In broad terms, capital expenditures for buildings and equipment
derived from the Five-Year Plan which was drawn up by the Planning Commis-
sion of the Central Government. The funds for capital expenditures which
the Central Government then made available to the provincial Finance-Depart-
ment rested on a relatively buoyant source of funds, namely, income and
excise taxes. When it came to recurrent expenditures, on the other hand,
project institutions were dependent on the Provincial Government and its
relatively poor land tax base. The difficulties of providing for the
recurrent expenditures, evident in some empty or inadequately used buildings,
underpaid teachers, idle machinery for lack of staff, maintenance, or spare
parts, are traceable partly to the structure of finance and its different
tax bases and, more particularly, to the relatively high levels of recurrent
expenditures required by these capital investments and the correspondingly
high opportunity costs attached to them by the central authorities which
did not consider them indispensable to increased efficiency. For instance,
while average recurrent costs per student per year were Rs 20 for primary edu-
cation and Rs 80 for secondary education, they were about Rs 1,600 for the
technical institutes, nearly double the cost of other forms of post-secondary
education (Table 4). Consequently, although IDA was anxious to ensure that
project institutions would receive the necessary support from the central and
provincial governments, it is not surprising that the resources required
were sometimes tardy, insufficient, and reluctantly given.

B. Delays and Costs

Estimated completion dates for the three main components of the
project were 1966 for the technical institutes, 1967 for the agricultural
university, and 1968 for the technical teacher training college. By these
dates, only 49' of the total funds allocated to these subprojects had been
disbursed: 33% for the technical institutes, 52% for the university, and
66% for the technical teacher training college. Table 5 shows disbursements
by IDA for construction, equipment and training. The execution of the
project was somewhat more advanced than the corresponding disbursement
figures indicate during the first two years of implementation, and it lagged
behind them during the later stages. Project expenditures for the technical
teacher training college were terminated in 1968. At the agricultural uni-
versity, most of the buildings were completed and the equipment procured by
1970, with the exception of the convocation hall which is scheduled for com-
pletion by 1975. Procurement of equipment for the technical institutes was
not completed before 1972 although all the buildings were ready to receive
the new equipment supplied by the project, and standard workshops and labor-
atory layouts had been prepared by 1967.

The slow rate of disbursements relating to the agricultural univer-
sity and technical institutes subprojects is attributable to several factors.
To begin with, the institutional difficulties involved in establishing the
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agricultural university and the length of time initially taken in appointing
project directors and for them to become properly briefed in their duties
and fully effective led to inefficient financial administration. For
instance, although one-third of the construction components of the project
had been completed by 1965, only about 10% of the corresponding credit had
been requested. Unfamiliarity with procurement and withdrawal applications
and insufficient confidence in adopted curricula led to substantial delays
in ordering equipment for the university and the technical institutes. By
1964, shortages in local currency financing brought construction at the
university virtually to a standstill, until 1967, when shortages were some-
what alleviated at IDA's insistence, but construction could not be resumed
because of lack of building materials due to the absence of a project director,
for over 16 months, to organize their procurement. Emergency supplies were
arranged and stockpiled and construction resumed by 1968, but the limited
availability of local currency funds, and the prevailing uncertainty as to
the effectiveness of the educational programs of project institutions con-
tinued to check the pace of project execution.

Tables 6 and 7 summarize actual versus estimated project costs,
and indicate the distribution of financing over major categories (construc-
tion, equipment and training) and between foreign exchange and local currency
costs. Although construction and equipment costs have increased by about
20-50% over the disbursement period, these increases were not reflected in
the cost of the project as defined above since cost overruns have apparently
been absorbed partly by charging them to other sources of financing, and
partly by reducing the quantity and/or quality of the project items. The
architects, for example, had reportedly reduced planned areas and
site development works to keep within the budget. The records available,
unfortunately, are not sufficient to ascertain the extent of cost overruns
in an operationally more meaningful manner, namely, on the basis of comparing
the cost of the actual against the projected quantity and quality of con-
struction built and equipment installed. Systematic and practical procedures
for the effective supervision of equipment purchases for educational projects
are apparently still lacking within IDA.

C. Buildings and Equipment

The project appraisal mission had not been very enthusiastic about
the possibility of financing educational equipment, since IDA was quite in-
experienced in its administration at that time. The Government, on the
other hand, had apparently directed its efforts towards construction on the
assumption that IDA would operate largely in the field of equipment financing
and that it should be forehanded in having the buildings ready to receive the
equipment. IDA eventually faced up to the procedural aspects of the equip-
ment problem and the proportion of financing finally allocated was 47% for
equipment, 42% for construction, and 11% for training. The participation of
IDA financing in the construction of the university was secured by the local
authorities to ensure a commitment by the Central Government -- through the
provision of local currency financing -- to the completion of the master plan
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of the university. A similar commitment was not considered vital in the
case of the technical institutes because their construction was well under
way at the time of appraisal.

The financing of construction was consequently confined to the
agricultural university where IDA approved the selection of architects and
their contracts with the university. The construction work was carried out
by local firms on the Government's approved list. Letting and administra-
tion of contracts was handled by the Public Works Department, but the
supervision of construction was handled by the architects. Architectural
and site planning there had first been entrusted to the firm of Berger &
Associates; this firm produced a master plan and architectural plan for
student hostels and staff residences on which construction was started in
1962. By the end of that year, responsibility for planning a part of the
academic and other non-residential buildings was given to the local firm
of Noon & Qayum, and by mid-1963, they delivered preliminary drawings,
siting plans, specifications, cost estimates and tender documents for three
of the six major structures assigned to them. Three other professional
firms were involved with the farm buildings, site development and
electrical installations. By the time the credit was signed in March
1964, construction of about a third of the project had been started.

It soon became apparent that these buildings were of
a poor standard of design, detailing, workmanship and finish, although
they were average by local standards at that time. This was due
to the unfavorable climate generally prevailing in this region coupled with
the paucity of accredited architects the country had ten years ago. Most
of the modern buildings constructed were designed by engineers. The type
of construction obtained has been structurally sound, of course, but poorly
adapted to the local tropical conditions of pervasive humidity which erodes
construction materials and increases building maintenance costs. In 1966,
the design and supervision of the further expansion of the university under
the following credit were placed under the overall direction of a foreign
firm of international reputation, Paul Rudolph & Associates, which was
commissioned to produce a new master plan for the development of the uni-
versity campus, and the foreign exchange cost of preparing this master plan
was financed by the project. This firm later proposed an able solution to
difficult architectural and planning problems fixed by the climatic condi-
tions previously referred to and the nature of a site dissected by a railway
line, with scattered buildings which had been allowed to spread over it at
the expense of farm land. The proposed land-use pattern grouped built-up
areas into compact clusters with, in between, agricultural open spaces
linked to the farms. However, the substantial fees (about US$ 0.25 million)
eventually implied by retaining international firms of this stature, rela-
tive to available foreign exchange resources, were subject to some controversy.

The maintenance of the physical plant of the university was
reportedly rather poor over the last ten years and expenditures allocated
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for this purpose were very inadequate. Completion certificates for most of
the buildings were withheld by the project director until late 1970, due to
the unsatisfactory performance of the first group of architects and con-
tractors. It is somewhat disappointing that the project could not insti-
tutionalize more effective operation and maintenance procedures to safeguard
the substantial capital investments undertaken, and to ensure the orderly
development of the master plan of the university which IDA sponsored through
two further stages. A subcomponent of the project originally conceived
along these lines could well have been the pilot phase and nucleus of a
badly needed national program in building repair and maintenance. The case
of the construction industry in Bangladesh moreover suggests that IDA finan-
cing for research and development of new building materials suitable to
tropical climates, based on local resources, and adapted to the requirements
of the modern sector, would probably yield very high efficiencies not unlike
similar research for new seed varieties in the agricultural sector.

D. Program Performance

1. Sectoral Background

Since the project is oriented towards agriculture and industrial
education, instead of general primary and secondary education, it is essential
to outline briefly at the outset the structure of the sectors concerned in
order to place project design and performance in their proper perspective.

The agricultural sector dominates economic activities and develop-
mental prospects. 95% of the people live in the rural sector, 600 of them
are locked in subsistence agriculture. Although 75% of the labor force is
engaged in agriculture, the country is not self-sufficient in food production
and must import about 15% of its food requirements even in years of normal produc-
tion. Because there are only marginal possibilities of expanding agricultural
land, the fivefold increase in farm output which is needed by the year 2000
just to meet internal demand depends almost exclusively on improved produc-
tivity from existing farms,which average about two acres. About 90% of the
area under cultivation is in rice, and alleviating food shortages depends in
large part on dramatic increases in the productivity of this crop. Increasing
the efficiency of jute production is also critical for exports earning. The
imperatives of growth in production, utilizing such labor-intensive methods
as will promote rural employment and development require the implementation
of a series of programs giving first priority to quicker high-yielding
projects and secondary priority to lower-yielding projects requiring longer
gestation periods. These series of projects includes high-yielding seeds
production and distribution; input packages comprising seeds, fertilizers,
plant protection and improved draft animal power; low lift pump irrigation
and small drainage improvements; minor to medium size drainage works; and
tubewell irrigation.

The types of education and training which have a high priority in
this sector emphasize the development of non-formal education and training
schemes with particular reference to rural development programs, training
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of agriculture extension workers, farmer training and simple rural voca-
tional training. For the last ten years, most of this type of extension
training as well as the bulk of research for new seed varieties have been
carried out outside the agricultural university and with little institu-
tional support from it.

As far as the industrial sector is concerned, the short history
of industrial activities in what is now Bangladesh has been influenced by
two preponderant factors. First, lack of resources other than water, some
agricultural and forest raw materials, natural gas, and a large unskilled
labor force; and, second, the peripheral status of the area as related first
to the emerging centers of West Pakistan and then to the big Indian manufac-
turing agglomerations. Bangladesh has had among the lowest levels of per
capita production and consumption of industrial goods in any country. The
industrial sector accounts for 8% of GDP, 60 of employment, and 50% of
exports, where more than half of manufactured exports are jute products;
others include tea, paper, matches, and semi-processed items like tanned
leather and timber. Jute accounts for over a quarter of total industrial
output and over 40% of total industrial employment. About two-thirds of
all industry is agro-based, and the small-scale sector contributes up to
60% of the value added and 80% of employment. After partition, in 1947,
tea processing and cotton cloth manufacturing were the only two industries
of any substantial size. Several industries were then established in the
mid-fifties including wearing apparel and footwear, paper, electrical equip-
ment, cigarettes, furniture, leather and rubber goods and metal products.
More industries were established in the sixties including fertilizer, steel
plants, and chemical, pharmaceutical and engineering factories.

During the last decade, this industrial sector has been beset by
a number of difficulties. The productivity and profitability of industrial
enterprises have been generally low, and their financial position precarious
due to prolonged low production or sales levels, accumulation of charges
on capital, excessive and unproductively used short-term drawings from the
banks, and price policy constraints. Accumulated spare parts, components,
and accessories requirements have become an important issue for almost all
industries, and many productive units have remained closed, or operate at
reduced capacity due to difficulties in providing spare parts after prolonged
periods of neglect and poor maintenance of machinery. Inadequate transport,
power supply, engineering and servicing facilities, working capital, marketing
and applied research have been a major problem for many industries. Indus-
tries have also been short of general managers and organizers, economic
analysts, higher level accountants, and marketing specialists. Finally,
labor disputes have developed into one of the most serious constraints on
production, and the performance of public sector industries including the
major part of large-scale industries has been poor. These problems were
further exacerbated after 1971, after the breakdown of inter-industrial and
market linkages with West Pakistan and the departure of a number of top
managers and skilled workers.
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The types of education and training which have been identified
as high priority for this sector relate to upgrading managerial personnel
for nationalized industries and services, and training skilled technicians
also for other intermediate and small-scale industries. The project was
appraised in a period of industrial expansion; value added between 1960
and 1965 increased by 225%, while the corresponding figure between 1965
and 1970 is only 125.

2. The Agricultural University

The establishment of the agricultural university grouped all
higher agricultural training in the country, including faculties of agri-
culture, animal husbandry, veterinary science, agricultural engineering,
fisheries, economic and rural sociology, and departments of agricultural
education, extension, and basic and social sciences. In the absence of
proper preparation for agricultural study in the intermediate colleges,
the university enrolled its students after the matriculation examination
and offered a five-year course leading to the B.S., which it recently
revised to a four-year course. Advanced studies for the M.S. were
subsequently offered. It was also planned that the university would
undertake research in addition to its teaching program, and would make a
valuable contribution to the work of the national research institutes in
this field and to the much needed teaching staff required to introduce
agricultural subjects into the curricula of primary and secondary schools.
Extension training was to start in 1963 and be expanded to a full-sized
program by 1965. Classes in extension organization were to begin by 1964.
Agricultural education teachers' courses were to begin by 1965. However,
teacher training and agricultural extension activities were very limited.

In seeking IDA's assistance in financing higher agricultural
education, the country had expressed the desire to give a more practical
bias to its general education, which in parts has been excessively bookish.
Since IDA had not yet accumulated much experience in this field at that
time, it envisaged that advice and cooperation concerning the non-physical
aspects of the project would probably have to be obtained from other more
competent sources. As far as the university was concerned this role was
left to USAID and its consultants from Texas A & M University. In order to
give a more pointed impact to its aid program, USAID had attempted to define
certain operational goals -- such as a given increase in rice production
over a specific period -- upon which it wanted to concentrate, and towards
which its various assistance programs, including those to the agricultural
university, were to be oriented. IDA, on the other hand, kept out not only
of operational objectives but also apparently of any involvement in, or
supervision of, the program content of the agricultural university. This
orientation seems to have been set by the appraisal mission,which did not
include an agricultural educator, and it was closely adhered to by the
subsequent supervision missions over the following ten years. With one
exception: six years after project appraisal, in 1968, a consultant was
sent to review briefly the curriculum and training of the agricultural
university.
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The consultant noted that the undergraduate curriculum was based

on generally sound principles, but that instruction was too theoretical

and foreign textual material was not adapted to the local context. Exten-

sion work was very limited. Practical activities were confined to laboratory

or demonstration and did not include field work. The university post-

graduate programs which were still new at the time,comprised mainly research

work and formed the main bulk of the university research programs. The

themes of the students' research projects were generally relevant to the

national agricultural context but were seldom linked to larger research,
extension and production agencies and commodity research organizations,
a situation which resulted in unnecessary duplication and insufficient rela-

tion to the urgent national requirements of agricultural development. No
corrective action was taken on the basis of that report since, as previously

noted, instructional programs were not part of the IDA-defined project,
their design and supervision having been left entirely to USAID. Some

improvements appear to have taken place since that time.

In 1970, the leader of the Texas A & M consultants team made a

comprehensive review of the development of the university and concluded that

although much had been accomplished still much more needed to be done to

assist the country in having the type of institution vital to its needs.

He noted that there has been little development of a coordinated research

program, and that the selection and supervision of projects were largely

departmental in nature and did not represent a team approach to meet funda-

mental needs. An organization resembling an agricultural experiment station

was badly needed. Basic sciences were very weak and students were not

getting adequate training in them for the B.S. and M.S. degrees. There was

too much absenteeism on the part of instructors and. little accountability

to the administration. Student absenteeism was also too high with little

or no penalty for absences. Student demands were for elevated status and

increased pay upon entering government service, and for changes in recruiting

policies, and the university administration was, of course, helpless in

meeting them, because they involved other government agencies. Reforms were

also needed in the examination system. The leader of the Texas A & M con-
sultants team also reported in his final report to USAID that the chief of
the Examination Evaluation Eranch of the Dacca Board of Examinations had

determined from a critical study of several successive years' questions that

there is usually a set of two or three dozen broad questions from which 80%

of the questions are selected every year. Since many alternative questions
are included, a few difficult questions can be omitted by the examinees

without harm. So that many questions can often be predicted with the result
that dozens of question-answer books, written by test-conscious experts,

f.looded the market. Average and below average students had discovered that

it was far more profitable to memorize these question-answer books rather

than study the class textbooks or be involved in laboratory demonstrations
and field experiments. However, the agricultural university does not consider
that the comments made by the Examination Evaluation Branch are justified,
since this body does not have jurisdiction over university examinations.
Adoption of unfair means in examinations has been also reportedly common.

An assessment of the quality of the personnel trained by the
agricultural university in terms of their effectiveness in their respective
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fields is beyond the scope of this report, but it is important and should
have been a matter for past assessment in view of the continuous dissatis-
faction expressed by the Ministry of Agriculture for the type of support
it has received from the university. Substantial efforts have been under-
taken by the university to improve this situation, but these efforts have
not always received adequate support from other responsible agencies. A
systematic evaluation of the content and quality of administration, instruc-
tion, research, and extension training should be made. The review should
also analyze the critical functional relations of the university with the
Ministries of Agriculture and Education and with the budgeting process.

3. The Technical Institutes

The development of the technical institutes has its roots in the
work of the Technical Education Committee, which was undertaken in 1949
shortly after partition. The Government's overall objective was to encourage
economic development and to raise the standard of living through rapid
industrialization. A major objective, therefore, was the servicing of
industry through the production of trained personnel. Manpower was the
country's greatest and most obvious resource, and. the purpose of technical
education was to make it more economically effective. The Government,
moreover, regarded such a program not only as a service but as a stimulus,
the hope being that the training of large numbers of skilled people would
somehow contribute to industrial development.

The Technical Education Committee had developed a system in which
the range of training for the skills required was to be integrated with the
rest of the national education program. There were to be part-time courses
to improve the skill of workers in small-scale and other industries, trade
and artisan schools to introduce a technical bias in secondary education,
technical institutes to produce the supervisors of skilled workers and
professional colleges for engineers and technologists. The technical insti-
tute was conceived as an institution catering to a variety of courses
ranging from full-time graduate and post-graduate courses to part-time
courses for industrial workers and others. It was to provide training in
any vocation for which there was a demand, be it engineering, industrial,
commercial, etc., or useful general trades like tailoring, bakery, etc.
Thus it had to adjust itself according to the needs of the industry and
its progress was to depend upon the industrial development of the country.
The Ford Foundation then financed buildings, equipment, and training costs
to develop the program and it contracted Oklahoma State University, in the
mid-1950s, as a backstopping agency to prepare equipment lists and provide
advisory services. The IDA-financed technical institutes are essentially
an extension of the system which was developed and sponsored by the Ford
Foundation and its advisors.

For the last ten years, however, there has developed a coherent
critique of the technical institutes from Government and Ford Foundation
officials, from educators and industrialists, from technical institute staff
and former students. The most significant criticism of the technical
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institutes was that they were not meeting the most essential needs of the
country which, in the field of technical education, were for training
skilled workers who could help to reduce the cost structure and improve
the quality of manufactures to help meet local requirements and gain
export markets. Instead, the technical institutes trained a white collar
technician. Students were enrolled on a full-time basis and were recruited
directly from the ranks of secondary school graduates. Instructional
programs were basically similar to those designed in the 1950s, and they
related poorly to industrial requirements. Finally, little, if any, part-
time teaching for industrial workers was undertaken. And whereas the
curricula of the technical institutes provided for some 70% of contact
hours to be practical laboratory work, little practical work was actually
undertaken, so that their diplomates were academically oriented and
remained remote from local industrial experience, they had inadequate
practical knowledge, a training irrelevant to any specific job, an in-
ability to apply theory in practice and a lack of confidence in handling
machines.

The weakness of the practical component of the technical insti-
tutes was generally viewed by its critics as a result of inadequacies
in the teacher training program. Yet it appears that the background and
training of both staff and students militated against practical work itself.
Essentially, students were drawn from a very elite minority. To be literate
in Bangladesh in the mid-1960s put one among the top 15% of the population;
to pass matriculation was an achievement limited to less than 75,0O0 a year.
These candidates had succeeded in book learning and were technically as well
as socially unsuitable for a course emphasizing practical training. One way
out of this difficulty may have been to express entry qualification more in
terms of industrial experience. Similarly, entry requirements for the
teachers were very academic and less relevant to the practical purposes of
the program. Teachers were recruited directly from among the ranks of the
diplomates, never acquired industrial experience, and while the project
had stressed that the success of the technical institutes would depend to
a large extent on the effectiveness of the teacher training program, only
about 250 teachers were trained as compared to 1,100 projected between
1963 and 1970, (Table 9), and the practical component of their training
was reportedly as generally neglected as that of the students. In the
prevailing system of incentives the highest levels of attainment are appa-
rently theoretical and remote both from industrial need and from manual
work, so that everyone, from students to professors, associated status with
theory and avoided manual work.

Another general and major criticism of the development of technical
institutes has been that the system was expanded beyond effective demand with
the consequence that the employment prospects of their diplomates has been
worsening: from 25% to 50% of the diplomates in any given year might be
unemployed 12 months after graduating. Unemployment periods increased and
starting salaries decreased from 1965 to 1970. 1/ Yet there did not seem

1/ Ritzen, J. Technical Education for Development. A Case Study of
Polytechnics for Bangladesh. Berkeley-Bangladesh Program in Educational
Planning, 1972.
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to be a stock of long-term unemployed diplomates building up since,
presumably, a kind of queueing system existed in Government and semi-
public agencies where most diplomates were employed and from where they
helped recruit their friends most senior in their unemployment period.

Still, in spite of what appears to be a general consensus on
the oversupply of diplomates, the analysis of their prospects for employ-
ment should also be viewed in the context of the general levels of unem-
ployment for the rest of the labor force, and of the general levels of idle
capacity prevailing in many industries. There are no indications that
diplomates are doing worse than, say, engineering graduates, although it
is clear that they are markedly better off than most people in the popula-
tion. On the average their starting salary was roughly equal to what most
workers in industrial firms got. 1/ But more revealing in terms of the
value of technical institute education are comparisons with alternative
ways of equipping people for work at this level. The structure of local
medium and large-scale industry is such that, in many technical fields,
employers can use graduate engineers or matriculates as effectively as
diplomates in filling a given job. The whole small-scale industry sector
has assumed a large share of industrial and rural development without
having recourse to the technical institutes. Larger-scale firms apparently
prefer to upgrade workers from lower levels and to devise their own train-
ing schemes where workers would gain salary increments as a function of
specific job skills effectively mastered.

E. Manpower Requirements and Policy

The expansion of the agricultural university as outlined by some
selected indicators is quite impressive (Table 8). In 1962, the faculty
totalled 52 members with 6 Ph.D.'s and 20 M.S.'s. About two-thirds of
the 405 students enrolled were carryovers from the earlier college system
and only 15 students of the old group graduated with a B.S. degree in that
year. No degrees beyond the B.S. were given. By 1968, the faculty was
increased to 151 members with 35 Ph.D.'s and 89 M.S.'s. Half of the faculty
had received their degrees from foreign universities. About 1,300 students
were enrolled, including 150 graduate students. The graduating class
included about 110 students receiving the B.S. and 90 the M.S. By 1971,
the faculty had reached 240 members, enrollments 1,800 students, and
graduates 240 diplomates. Still, it appears necessary to make a specific
assessment of national agricultural manpower needs in order to orient the
university to the role it must assume in meeting them, be they in highly
skilled research workers and extension trainers or in low and middle-level
technicians. Although it was recognized at appraisal that the greatest need
was for middle-level technicians and extension workers, and. while the
Government has been seeking to tie the educational system much closer to

1/ Rahman, M.A. The Analysis of Relative Wage and Salary Structure in
Pakistan, United Bank Limited, Karachi, 1970.
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development priorities and their corresponding manpower requirements, the
progress of the agricultural university -- useful as it is -- does not
sufficiently correspond to the priorities sought and to the skills which
have been severely lacking in the past and are so critical to future
development.

If the numerical growth of institutions, students and diplomates
is the criterion, then the development of technical institutes in Bangladesh
has also been a success. In 1961, there was one technical institute with
750 students; by 1970, there were over 16 technical institutes with more
than 7,000 students. The number of diplomates increased from about 200
per annum to nearly 1,500 over the same period. The IDA-financed project
accounts for about 30% of these totals and, together with the five addi-
tional institutes financed by the following project, IDA 87-PAK, it would
amount to 57'. One should still note, however, that actual enrollments
and output compared disappointingly with projected figures. For the eight
technical institutes financed by this project, actual enrollments and output
for the period under review amounted to little more than half projected
figures (Table 9). Wastage rates at 50%, although high, are apparently
not appreciably above those of similar institutions in other countries
concerned with technical education. But the unemployment record of the
graduates and the lack of sufficient indications as to their critical neces-
sity must call into question whether Bangladesh actually needed such numbers
of this type of qualified personnel and whether the opportunity cost of
producing them was not too high. It is probable that some form of direct
industrial training would do more effectively, cheaply and quickly what the
technical institutes are trying to do.

In addition to the overall imbalance created, whereby the supply
of this particular type of trained manpower exceeds the apparent demand for
it, the technical institutes have been faced by a structural imbalance in
wages. The prevalence of unemployment in Bangladesh naturally induces
people to put a very high premium on secure jobs particularly those in
Government from which dismissal is rare. Since Government scales embody
substantial differentials in favor of managerial and administrative occupations
as compared to those which are practical, professional and technical, these
differentials account to some significant extent for the demand for an educa-
tion which is of lower priority for development, for the singleminded
concern to qualify for white collar jobs, and for the continuing pressure
to expand this system, even after educated unemployment has become severe.

A situation in which the types of work which graduates from the
technical institutes are willing or able to do does not match the pattern
of opportunities available inevitably over-encourages waiting for the desired
jobs until the numbers are well beyond those the occupations concerned can
absorb, and substantial pressures are initiated to absorb them in the civil
service. The adjustment processes which are then set into motion are slow
and painful, including far-reaching reforms in the educational system and
in the structure of incentives. Changes in the structure of incentives of
the magnitude required are not possible without greater and tougher action



- 17 -

by the Government, including the revision of its own salary scale. This
revision is presently under consideration, but it is particularly painful
because it has to take place in a period where there is not much room
for increases in consumption; since the newly employed will raise their
consumption a good deal, the compression in the structure of earnings must
imply some decline in real salaries at the top. Changes in the educational
system, on the other hand, are more within the reach of the project but
they entail a significant measure of flexibility in order to cope with the
constraints placed on the other instruments of policy. The overall and
structural imbalances can be checked at least by limiting the expansion of
the system or, at best, by widening the types of training provided and of
candidates recruited.

IV. CONCLUSIONS

The project has made a valuable contribution to the establish-
ment and expansion of the agricultural university and of the embryonic
system of technical institutes in Bangladesh. Increases in the size of
these institutions in terms of enrollments and graduates have been impres-
sive, although they amounted to about two-thirds projected figures (Table 9).

The completion of building construction and equipment procurement
took twice the time originally anticipated. Unit project costs correspond-
ingly increased anywhere from 20' to 50%, although total actual costs are
below projected costs since actual quantities are somewhat smaller than
originally specified: the convocation hall had not been built by the time
disbursements were suspended and its cost was included in the following
project; the amount of technical assistance disbursed for the technical
teacher training program was lower than planned by a third; and the quan-
tities of equipment purchased were reduced to keep within budgeted funds,
but it was not readily possible to determine the extent of these reductions
from available records.

These delays in themselves do not appear to have substantially
affected project performance. Student enrollments at the agricultural
university could not have been expanded at a faster pace without signifi-
cant reduction in the quality of its graduates; and although the number of
students graduated by the technical institutes is only about half those
projected, effective demand for them is lower than available supply.
Instructional programs were not constrained by insufficient space and
equipment, the case being rather that available facilities could have
been more intensively used, and that equipment purchased has remained
to some large extent idle and poorly maintained.

A review of the project should not lose sight of the general
difficulties prevailing over this period -- institutional difficulties
involved in establishing the first agricultural university and in expanding
technical education, financial difficulties related to securing adequate
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local resources in the context of a very tight budget, logistical diffi-
culties based on poor transport and communications, and. political diffi-
culties affecting the economic and social fabric of development. These
general complications were not relieved by the very limited institutional
building component of the project in terms of operational management and
maintenance, university and institute administration, and program designs
and monitoring. These difficulties could have been overcome and the project
could have been implemented within the specified time schedule if the
central authorities could have been able to consider that the performance
of project institutions was critically effective in meeting the current
and medium-term requirements of industrial and agricultural development.
But this was not the case, due to several factors, some of which have been
under the control of project institutions, while others have been outside
of it.

The performance of the technical institutes has undoubtedly been
affected by the relative stagnation of the industrial sector, and by an
imbalance in the wage structure which has allowed the particular type of
candidates who are admitted to the technical institutes to orient their
training and careers away from the practical skills which are critically
missing. The formulation of an agricultural investment and development
strategy, prior to independence, was a very sensitive matter and one
involving considerable controversy and political pressures. It was
natural, therefore, that a large part of the faculty sought to steer away
from any involvement in sectoral policy issues which inevitably develop
into risky political debates, until the institutional viability of the
university and their personal positions were more firmly established.
Yet, if these external pressures have affected the performance of project
institutions they do not fully justify their limited effectiveness. They
do not explain why the technical institutes did not attempt to fulfill
their practical vocation by changing their recruitment policies and their
examination procedures, and why they did not adapt to the changing pace
of industrial expansion by widening the range of technical training provided.
In a country of the size of Bangladesh, and with the low stocks of technical
know-how which have been generally prevailing, it would seem that there would
be considerable scope for a very effective utilization of the some 25
technical institutes scattered throughout the country. Similarly, in the
case of the agricultural university, political pressures are not sufficient
to explain the weakness of the basic curricula, and the inadequacy of the
training provided for dealing with the operational and implementational
aspects of agricultural development.

While it is beyond the scope of this project audit to determine
to any definite extent the reasons accounting for the limited program per-
formance of project institutions, it appears that this limited effectiveness
could be accounted for to some significant extent by the definition of the
project in its design and supervision which has focused on means rather than
on ends. The lack of any monitoring in terms of the objectives to be
achieved and in terms of the efficiency of the methods used in pursuing
them did not effectively guide the development of project institutions in
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accordance with national developmental priorities. Neither did it help
to generate adequate technical and administrative program adjustments and
support which could have more directly related the program of project
institutions with the needs of the industrial and agricultural sectors.
The limitation of IDA to the hardware aspects of the project, with prac-
tically little supervision of the substantive aspects of institutional
performance, has probably limited its contribution and effectiveness.
The substantial underutilization of the equipment financed is perhaps
the most obvious example of this limited effectiveness. Coping with such
a situation suggests a number of possible alternatives which may be worth
further study and experimentation.

First, even if the institutional, technical and program assistance
components of the project were the responsibility of other foreign agencies
such as USAID or the Ford Foundation, it may still have been essential for
IDA to implement, either independently or in collaboration with these
agencies, a project monitoring system which could reliably measure the
effectiveness with which certain objectives are being pursued, and which
would be capable of suggesting appropriate technical and administrative
adjustments when required. These objectives should be eventually defined
in operational terms, for instance, relating to increases in agricultural
or industrial efficiencies. Specifically, in the case of the technical
institutes, it should have been possible to determine which potentially
growing and technically-based industries would require the services of what
number and type of graduates, to identify the levels at which training
could significantly improve the performance of those industries, and to
set up training at these levels in direct collaboration with industry.
As it was, by having defined the administrative policies of the educational
system and its impact on educational performance outside its scope, the
project allowed prevailing recruitment policies to couple with an unfavor-
able wage structure and defeat the practical orientation of the program.

Second, it would have been useful to encourage a certain amount
of flexibility and variety in the exploration and adoption of various
alternatives to achieve the desired objectives. Such differentiation in
the means would have allowed for smoother adjustments to changing and
complex circumstances which could not have been foreseen during project
appraisal. In the case of the technical institutes, the transfer of a
given type of skill would have probably been more effectively carried out
through a variety of measures, such as sandwich programs, on-the-job train-
ing, part-time courses, and peripatetic teachers, rather than exclusively
through full-time courses. A possibly more effective utilization of the
capital investments and skilled manpower located in the technical institutes
could have been achieved by enlarging their role to include, for instance,
the development and promotion of intermediate technologies. So that the
technical institutes would not only service industries but they would also
stimulate the growth process by selective borrowing from technologies
developed in other parts of the world, doing preliminary testing on known
equipment, adapting it to local conditions, and developing prototypes for
demonstrative purposes. Similarly, the performance of the agricultural
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university could have probably been considerably improved if its organized

research and extension services had been much larger and more closely

integrated with teaching.

Finally, since IDA has been substantially involved with the agri-

cultural sector of Bangladesh, its institution-building contribution

to the agricultural university could have been significantly increased by

involving the university in the formulation and implementation of its

sectoral studies and projects. In the case where IDA has not been involved

with the corresponding sector, in industry, there has been a series of

constraints on sectoral development which are probably more binding than

the scarcity of skilled manpower, and with which it is essential to cope

first before technical education can be effectively used. In this latter

case, it would have been probably more effective to integrate technical

education into a more comprehensive program of technical assistance to

the industrial sector which would be flexibly designed in order to inter-

vene quickly with resources at those points which best promised to secure

the required objectives.
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Table 1 - ENROLLMENTS IN EDUCATION SYSTEM, 1960 - 1970

1960-61 1961-62 1962-63 1963-64 1964-65 1965-66 1966-67 1967-68 1968-69 1969-70

Primary Schools ('000) 333.1 342.3 363.6 385.2 404.4 417.1 n.a. n.a. n.a. n.a.

High Schools ('000)
Middle/Junior 9.4 10.0 12.3 14.0 14.9 16.5 n.a. n.a. n.a. n.a.
High 438.6 475.1 536.2 618.6 698.9 792.9 n.a. n.a. n.a. n.a.

Other Schools
Madrassah Education ('000) 235.4 248.9 301.3 379.9 n.a. 523.3 524.0 533.0 542.0 550.0
Adult Education 7,052 7j028 7,830 9;625 1-.,427 21,890 22,000 22,000 22,000 22,000

Secondary Vocational
Agriculture 321 322 525 593 425 345 350 375 400 450
Commercial 517 540 687 1J429 134 249 275 300 325 350
Engineering Survey 88 212 - 427 287 101 170 185 200 200
Fine Arts 73 38 32 26 49 230 241 240 275 300
Industrial Tech. 3,362 3,458 2,814 3,869 3,470 6,408 7,400 8,400 9,400 10,500
Medical 708 966 142 n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Teacher Training 3,024 3,006 3,171 3,893 4,714 5,568 6,400 7,200 8,000 8,800

Total 8,093 8,542 7,371 10,227 11,079 12,901 14,836 16,700 18,600 20,600

Professional Colleges
Agriculture 486 126 214 216 228 212 220 230 240 250
Engineering - - - - 122 216 235 250 275 300

Medical 1,130 1,204 1,505 1,629 1,601 1,920 1,950 2,200 2,500 2,800
Commerce 605 729 1,392 2,153 2,160 833 1,000 1,200 1,400 1,600
Fine Arts 121 148 178 165 166 137 150 160 170 180
Law 777 770 841 1,022 1,175 1,965 2,000 2,050 2,100 2,200
Home Economics - 74 174 183 288 158 170 180 190 200
Education 481 681 889 858 937 1,013 1,100 1,200 1,300 1,400
Physical Education 66 112 133 208 194 117 130 150 170 200
Social Sciences - 11 30 58 64 92 100 110 125 150

Total 4,587 3,855 5,356 6,497 6,959 6,697 7,090 7,770 8,515 9,330

Arts & Science Colleges ('000) 47.8 59.2 76.1 95.9 112.9 126.0 139.6 175.5 207.8 270.0

Agriculture University n.a. 444 524 717 721 823 974 1,070 1,160 1,450

Engineering Universities n.a. 962 1,022 1,064 1,029 1,509 1,296 1,350 1,675 2,250

Source: GOP, Education Index, 1970.
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Table 2 - OUTPUT OF EDUCATIONAL SYSTEM, 1960-1970

1960-61 1961-62 1962-63 1963-64 1964 65 1965-66 1969- 7 67-63 1968-69 1969-70

,atriculates
(Secondary School Certificates) 32,300 46,900 57,300 43,300 50,400 62,700 76,000 90,000 105,000 120,000

intermediates
(Arts, Sciences & Commerce) 8,213 12,839 12,274 15,823 17,730 23,712 30,625 36,200 41,700 4,700

Technicians
Certificate level n~a. n.a. n.a. n.a. 122 86 31 164 n.a, n.a.
Diploma level n.a. n.a. n.a. n.a. 435 504 539 1,263 n.a. n.a.

Technical & Professional
Graduates 936 1,015 1,592 1,292 1,794 1,819 1,842 n.a. n.a. n.a.

Graduates from:
Agricultural University n.a. 15 36 54 80 49 41 n.a. n.a. n.a.
Engineering Universities n.a. 207 229 151 237 218 203 n.a. n.a. n.a.

Professional Post-Graduates 50 63 52 47 79 84 145 n.a. n.a. n.a.

Graduates
(Arts, Sciences & Commerce) 4,869 5,285 6,100 6,390 7,185 9,073 10,740 11,800 13,000 14,300

Post-Graduates
(Arts, Sciences & Commerce) 893 968 1,060 1,282 1,620 1,903 1,968 2,175 2,400 2,700

Source: GOP, Education Index, 1970.
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Table 3 - FINANCIAL PERFORMANCE OF EDUCATIONAL SYSTEM. 1955 - 1970
(00'000 RaS)

First Plan Annual Developmental Expenditure Percentage
Alloca- Total Utiliza-tions 1955-56 1956-57 1957-58 1958-59 1959-60 1955-60 tion

Primary Education 517 4 7 109 182 173 475 92
Secondary Education 850 7 7 61 61 61 197 23
Teacher Education 149 9 5 8 5 8 35 24
Technical Education 142 3 9 43 44 37 136 96
Colleges 415 13 2 39 43 28 125 30
Universities 289 - 12 12 15 52 91 31
Overseas scholarships 24 - - 1 - - 1 5
Social and cultural
activities 29 2 3 8 7 13 33 113

Miscellaneous 14 39 28 24 105 -

Total 2415 38 9 320 385 396 1 198 50

Second Plan Annual Developmental Expenditure Percentage
Alloca- 

Total Utiliza-
tions 1960-61 1961-62 1962-63 1963-64 1964-65 1960-65 tion

Primary Education 700 26 67 200 200 180 673 96
Secondary Education 774 89 113. 251 200 190 843 109
Teacher Education 303 49 92 69 40 18 268 88
Technical Education 766 61 113 257 280 431 1,142 149
Medical Education 348 71 89 128 203 120 611 175
Agricultural Education 539 5 60 114 123 118 420 78
College Education 249 27 38 99 60 31 255 102
Universities 585 50 93 153 180 140 616 105
Foreign scholarships 30 - - 3 8 8 19 63
Internal scholarships 300 5 18 55 70 70 218 73
Social and cultural
activities 114 8 7 14 20 14 63 55

Special projects 14 2 10 6 20 18 56 400
Miscellaneous 12 - -- - -

Total 4,734 393 00 1 349 1 404 1338 5184 109

Third Plan Annual Developmental Expenditure Percentage
Alloca- Total Utiliza-
tions 1965-66 1966-67 1967-68 1968-69 1969-70 1965-70 tion

Primary Education 2,500 75 240 295 285 350 1,245 50
Secondary Education 2,600 342 491 504 353 316 2,006 93
Madrassah Education 140 - - .5 16 16 37 26
Teacher Education 450 9 20 58 66 80 233 52
Technical Education 3,570 205 261 304 420 448 1,638 46
Medical Education 1,241 71 143 139 191 209 753 61
Agricultural Education 580 53 101 95 124 82 455 78
Colleges 510 10 32 43 44 65 194 38
Universities 1,500 128 142 202 242 245 959 64
Scholarships 660 76 83 128 129 130 546 83
Social and cultural

activities 90 4 22 31 21 27 105 117
Special projects 260 4 5 19 11 16 55 . 21
Special areas - - - - - -

Miscellaneous - 6 6 12 -
Total 14,101 977 1.540 1.823 1_908 1 990 8 238 58

Source: Final Evaluation of each Five-Year Plan.
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Table 4 - PER STUDENT CAPITAL AND RECURRENT COSTS (1967/68)

(Rupees)

General Primary Junior Teacher Tech- Poly-

Primary High Training Training Training nical technic Engineering

School School College Institute Institute College Institute Institute College

Capital Costs per Student Place

Books - 7 8 137 15 88 43 78 193

Equipment - 39 60 39 39 281 243 444 4,807
Furniture - 27 36 123 23 358 233 307 1,004
Others (mainly
Construction) 180 256 1,844 3,496 5,728 5,714 5,500 6,090 18,000

Total 180 329 1,948 3,795 5, 05 6,441 6,019 6,919 24,004

Recurrent Costs per Student/Year

Personnel: Teachers 18.8 55.9 91.2 272.6 475.9 337.9 516.6 349.4 441.7

Others - 4.0 18.2 55.2 53.7 188.3 405.4 120.5 307.2

Operation of Plant - 3.2 - 0.1 - 0.2 5.4 39.6 246.8

Maintenance: Plant - 0.3 - 0.2 - - 6.9 1.4 210.5

Building - 1.5 0.6 0.3 - 21.5 - 28.0 84.2

Books - 0.8 0.6 2.3 1.3 - 69.5 4.8 47.4

Equipment 0.1 2.8 1.9 0.7 1.3 - 125.5 56.3 371.5

Miscellaneous 0.1 7.3 3-9.4 604.8 255.6 111.8 520.2 398.1 908.4

Total 19.0 75.8 151.9 936.2 787.8 659.7 1,649.5 998.1 2,617.7

Source: GOP, Planning Department, Manpower Planning in East Pakistan, 1969.
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EDUCATION PROJECT: IDA CR-49

Table 5 - IDA DISBURSEMENTS BY CATEGORY
(US$ 000's)

Technical Technical Teacher
Agricultural University (Mymensingh) Institutes4 Training (Dacca)

Construction
Materials Technical Services

and Local Total Instructional Consultant Instructional and
Equipment Expenditures Construction Equipment Services9/ Total Equipment Overseas Training TOTAL

1964 - - - - - - - 24.0 24.0

1965 33.4 135,4 168.8 122.1 22.1 313.0 92.9 192.2 598.1
1966 55.3 125.0 180.3 497.8 - 678.1 308 5 43.4 1,030.0
1967 242.7 122.9 365.6 66.3 40.1 472.0 462.4 58.4 992.8
1968 40.8 146.0 186.8 40.1 52.6 279.5 116.1 11.9 407 5
1969 82.1 149,6 231.7 98.7 12.4 342;8 16.1 - 358.9
1970 28.2 92,9 121.1 12.3 6.6 140.0 44.6 - 184.6
1971 - - - 9.9 1.1 11.0 87.3 - 98.3

Total Disbursed&' 482.5 771.8 1,254.3 847.2 134.9 2,236.4 1,127_9 329.9 3,694.2

Total Allocated 950.0 800.0 1,750.0 900.0 150.0 2,800.0 1,200.0 500.&P' 4,500.0

Total Cancelled 4 6 7 . 5W 28,2 495.7 52.8 15.1 563.6 72.1 170.1 805.8

a/ Disbursements were suspended as of December 29, 1971, due to civil strife.

b/ Including cost of unbuilt convocation hall estimated at US$ 226,000.

c/ The List of Goods allocated to construction materials and equipment was revised on September 27, 1965, to pay US$ 150,000 for consultant
services in the preparation of a Master Plan.

d/ At Comilla, Faridpur, Mymensingh, Rajshahi, Dinajpur, Feni, Jessore, Kushtia.

e/ The List of Goods allocated to expatriate technical teacher training specialists and counterpart training abroad was revised on March 11,
1970, to pay US$ 171,000 towards the purchase of equipment for the Dacca Polytechnic Institute. This amount was still not procured when
the undisbursed portion of Credit 49-PAK was cancelled on September 29, 1972, but the balance was merged into Credit 407-BD of June 29,
1973.

f/ Excludes final allocation of US$ 882, which was over-disbursed for the technical training program.
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EDUCATION PROJECT: IDA CR-49

Table 6 - ACTUAL VS. ESTIMATED PROJECT COSTS BY CATEGORY-
(US$ 000's)

Construction Equipment Personnel Costs Total Project Cost
Estimated Actual Estimated Actual Estimated Actual Estimated Actual

Agricultural University:
Subtotal 5,250.0 5,458.7b/ 903.0 847.2 134.9 / 6,153.0 6,440.8

Technical Institutes:
Group I 535.5 1,518.5 567.0 1,102.5
Group II 850.5 1,455.5 567.0 1,417.5

Subtotal 1,386.0 2,974.0 1,134.0 1,127.9 2,520.0 4,101.9

Technical Teacher Training
Foreign Teachers 441.0 234.6 441.0 234.6
Overseas Training 63.0 49.3 63.0 49.3
Administration Costs 4 5 .ld/ 45.1

Subtotal 504.0 329.9& 504.0 329.9

Total 6,636.0 8,432.7 2,037.0 1,975.1 504.0 464.8 9,177.0 10,872.6

Table 7 - ACTUAL VS. ESTIMATED PROJECT FINANCING BY TYPE OF CURRENCY

(US$ 000's)

Expenditures in Expenditures in
Foreign Exchange Local Currency Total Credit

Estimated Actual Estimated Actual Estimated Actual

Agricultural University:
Construction 1,100 483 800 772 1,900 1,255
Instructional Equipment 720 847 180 - 900 847
Consultant Services a/ 135 - - - 135

Subtotal 1,820 1,465 980 772 2j0 2.237

Technical Institutes
Instructional Equipment 960 1 ,128 240 - 1.200 1,128

Technical Teacher Training
Consultant Services 300 123 200 112 )500 235
Overseas Training ) 35 ) 14 049
Administrative Cost 34 - 11 45
Instructional Equipment - -

Subtotal 300 192 200 137 500 329

Total 3,080 2,785 1,420 909 4.500 '3,694

a/ Costs of eligible project items only as estimated at appraisal (Report TO-397a, of March 10, 1964 --
1 US$ = 4.762 Rupees) according to subsequent changes in the List of Goods.

b/ Excludes costs of the unbuilt convocation hall estimated at US$226,000.

c/ The List of Goods allocated for construction materials and equipment was revised on September 27, 1965,
in the amount of US$150,000 to pay the foreign exchange costs of consultant services for the preparation.
of a Master Plan.

d/ Administration cost paid to Oklahoma State University, amounting to 15% of total expenditures for technical
assistance and training.

e/ Final allocation of US$ 882 was over-disbursed for the technical teacher training program.

f/ Revision on the List of Goods in the amount of US$171,000 on March 11, 1970, to finance equipment
purchases for the Dacca Polytechnic Institute.
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EDUCATION PROJECT: IDA CR-49

Table 8- SELECTED INDICATORS ON THE EXPANSION
OF THE AGRICULTURAL UNIVERSITY

1962 1968 1971

Faculty No. Total 52 151 240

Faculty No. with Degrees earned abroad 15 74 128

Degrees earned in Pakistan 37 77 112

Faculty No. Trained in Agricultural Extension 0 3 9

Faculty having: Ph.D. 6 35 79
M.S. 20 89 108
B.S. 26 27 53

Total No. of Students: 1st year 139 450 816
2nd year 134 294 280
3rd year 109 150 233
4th year 47 140 157
5th year 15 100 125
6th year 0 16 35
M.Sc. Prel. 0 30 32
M.Sc. Final 0 120 98

444 1300 1776

Graduating with: B.S. 15 111 193
M.S. 0 87 51
Ph.D. 0 0 0

15 198 244

Hostel space, No. of students 425 1300 1700
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EDUCATION PROJECT: IDA CR-49

Table 9: PROJECT INSTITUTIONS - ACTUAL VS. PROJECTED ENROLLMENTS AND OUTPUT

1962/63 1963/64 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71

( Projected 966 2403
Enrollment Actual 538 717 794 1117 1151 1300 1210 1490 1776

Agricultural (
University ( Ou Projected 95 340

( Actual 15 73 86 138 141 176 198 244 192

( Projected 1858 5000
Enrollment Actual 298 876 1050 1473 1603 2289 3137 3289

Technical (
Institutes ( Projected 320 550

( Output Actual 108 172 416 272 365 762

Technical (
Teacher ( Output Projected 90 100 110 125 130 140 150 150 150

College ( Actual 22 20 43 50 73 - 25 -

a/ According to Appraisal Report estimates.
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PREFACE

IDA Credit 106-PAK to the Government of Pakistan was finally
closed in July 1972 and the following report represents an audit of achieve-
ments under the credit against the objectives on the basis of which it was
approved.

The valuable assistance provided by the Government of the
Punjab, the Lahore Improvement Trust Water Wing and the Lahore Municipal
Council is gratefully acknowledged.

Note: Currency Equivalent (Pakistani Rupees)

uS$ l.-o = PRs 4.76 to May 1972, applied throughout this report.
(Following the devaluation of PR in May 1972,
US$ 1.00 = PRs 10.90)

Abbreviations:

cusecs = cubic feet per second
gcd = gallons per capita per day
IMgd - million Imperial gallons per day
Mgd = million gallons per day
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ST 1MMARY

In May 1967, IDA and the Government of Sweden jointly extended

a credit to the Government of Pakistan, each for the amount of US$1.75
million, to be onlent to the Lahore Improvement Trust (LIT) to help finance

a pilot project to rehabilitate and expand water supply, sewerage and

drainage facilities in metropolitan Lahore. The project was initially
n as the first portion - a five-year (1967-72) construction and

rehabilitation program - of a Master Plan, prepared in 1964, by a U.S.

consulting firm, Hydrotechnic Inc., of New York, and designed to serve 80%

of the population of Lahore by 1981. However, in light of earlier institu-

tional difficulties with water supply projects in Dacca and Chittagong

(4l-PAK and 42-PAK), IDA finally decided to reduce rehabilitation and con-

struction works to a small initial part of the 1967-72 program, including

only one pilot well center (instead of the five originally envisaged) which

would have increased supply only in limited areas adjacent to the well.

IDA's strategy was to concentrate the project on building within LIT an

efficient utility organization that would be capable of undertaking larger
works in a second stage project. About 40% of the IDA/SIDA credit was
allocated for consulting services consisting of management assistance
and engineering services to do detailed design of project works and to

elaborate the long-term Master Plan for Lahore.

As a result of IDA's decision to reduce capital works to a mere

start on a pilot basis, LIT apparently felt compelled, early in 1967, to
build a number of scattered wells outside the project, evenly distributed

throughout the city, which improved the supply situation in Lahore consider-

ably beyond what IDA's project would have accomplished. The extent of LIT's

"own" works, realized in August 1968 by an IDA supervision mission, required

a major revision of the construction component appraised in 1967 in order to

integrate it with LIT's own program and produce a coherent project within

the framework of the Master Plan. The revisions resulted in an expanded version

of the original project which included and supplemented LIT 's own work and

was planned as the first of two phases of a revised program to be completed by

1975. The technical solution for water supply, recommended in the Master

Plan and adopted in the original project, was postponed because of doubts as

to its suitability for Lahore. IDA accepted the traditional system of scattered

wells continued by LIT, but made provisions for additional distribution works

to absorb increased supply capacity. Revisions in costs and credit allocations

led to significant increases in local currency costs and in the foreign
exchange costs of consultants (75% higher than original estimates bringing the

allocation for this item to 53% of the total credit), but due to lower sewer
costs, the total amount of the credit remained unchanged. The revised

project was scheduled for completion in December 1970 and the original closing
date of the Credit, December 31, 1969, was postponed to June 20, 1971.
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The revised project was almost fully completed and the credit
finally disbursed in July 1972, a year and a half behind schedule, due
to delays in contract awards and completion and in procurement of imported
equipment. Total costs were 35% higher than the revised estimates due to
higher local costs. The engineering consultants completed the detailed
engineering for the revised project and prepared preliminary design for the
second phase project, but could not effectively supervise construction or
elaborate technical and economic alternatives for the intermediate phases
or longer term programs of the Master Plan. A newly ecuipped water labo-
ratory constructed under the project is operating satisfactorily, but the
metering program provided for by the project ran into difficulties because
of public resistance to metering and LIT 's inability to make appropriate
metering policies.]:

The revised project has helped improve water and sewerage service
in Lahore. Official estimate ;?indicate that water production in 1972 sur-
passed the 1967 forecast, but little progress was achieved in reducing
unaccounted-for or wasted water still estimated at 40% to 50% of production.
Between 65% and 70% of the population was served in 1972, a little short of
the 75% forecast in 1967, and a 2h-hour service has been achieved in parts
of the city, while the rest receives a 16-hour continuous supply. Total
connections in 1972 were 28% less than expected, and only 9% were metered
as compared to a forecast of 18%. Sewerage service has become more efficient
as missing links in the sewer system were filled. Some previously unserved
areas are now covered by the system, but the proportion of population served
is estimated at about 40%.

As agreed during the appraisal of the project, responsibility
for the utility service was transferred, under an interim arrangement, from
the Lahore Municipal Corporation to the semi-autonomous Lahore Improvement
Trust. With the assistance of management consultants, a new organization
was established within LIT - the Lahore Improvement Trust Water Wing (LITWd)
- which has shown progress in administrative and engineering capabilities.
However, the LITWW 's uncertain status has produced a high turnover of person-
nel which interrupted continuity of management and limited the impact of
the training efforts of the management consultants. Contrary to agreed
objectives, LITWW's financial performance has remained weak due to the
inadequacy of water and sewer rates, and to shortcomings in billing and
collection, budgeting and accounting. The latter are partly due to inade-
quate performance by the management consultants in assisting LITWW to
set up systems and procedures appropriate to local needs.

The performance of the engineering consultants, Nihon Suido, and
management conzul.tants, Booz, Allen and Hamilton, has been disappointing; the
benefits to LITWW were disproportionately low compared to the cost (each

1 Subsequently, a brief study, made in connection with a pr-posed second
IDA project, raised serious doubts as to whether metering on the scale
envisaged is economic in Lahore.

2 Since water production is not metered at the source and over 9O% of
consumption is unmetered, these figures should be regarded as indicative
only.
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zoroXim&Cl* U7l.0 m-ilion equivalent and about L5% of TDA/SIDA credit

al~ocations). :(The snortcomings of the engineering consultants referred to

earlier wer, due to their lack of experience in handling project work in

a oreign country, infleibility in planning and poor communication with

LITW because of their lack of proficiency in English. Their contract had

to be discontinued and supervision of construction was entrusted after

January 1970 to two engineering advisors who performed satisfactorily and

gave training to LIT. staff. The management consultants made a rather

li.ited contribution to LITW 's institutional development. relays in

ac:_ - the tas - envisaged in their original contract and shortcomings

in implemen ting operational systems and financial procedures were due partly

to tne consultants' over-theoretical approach and sophisticated methods to

the neglect of simple methods and practical on-the-job training better

suited to local requirements.

Despite delays and remaining weaknesses in financial management,

our main conclusion is that, thanks to intensive efforts of the local authori-

ties and IDA, the revised project has largely attained the objectives of

meeting Lahore's urgent water supply requirements and of improving water

and sewer service. A functioning utility has been established which shows

promise for improving its capabilities in operations and finances. At

the suggestion of IDA, the Government of the Punjab recently proposed changing
the status of LITWW into an autonomous authority.

Our analysis of the reasons for the drastic revision of the 1967

project suggests that IDA's original strategy proved infeasible because it

fell short of resolving the dilemma posed by the Lahore situation, namely,

how to balance LIT 's limited institutional capabilities to undertake a

major project with the urgent demand for increased water supply throughout

Lahore. IDA's approach was perhaps overly influenced by the earlier

experience in Dacca and Chittagong and did not recognize the dilemma in

Lahore sufficiently to consider alternate, more flexible solutions. By

focussir.g narrowly on the progress of the project, IDA's early supervision

missions, which due to staffing constraints were limited to one man, did

not detect the extent of the works undertaken by LIT outside the project.

Further, the well center concept turned out to have been applied too

rigidly to the conditions of Lahore and indeed, in view of Lahore's resources

and requirements, it may not have been the most economical and technically

effective solution. In the appraisal of a second project (suspended in 1971

due to the political. situation in Pakistan) the concept was abandoned in

favor of the traditional scattered wells system.

The reasons for the difficulties encountered in implementing

institutional improvements suggest that the institution-building effort,

despite the emphasis given to it, was not sufficiently planned to take into

account local needs and capabilities and was inadequately supervised until

late in 1968. Finally, the high cost and disappointing performance of both

engineering and management consultants indicate that a better selection

might have been made to ensure better project preparation and implementation.

Thi- o zrc-ntage pon-nts less than the allocation agreed in the revision

Sc:; the savings were due to the suspension of Nihon Suido's

zcn=inuati.:n of suervi sion construction by less expensive



PAKISTAN

LAHORE WATER SUPPLY, SBiERAGE AND DRAINAGE PROJECT

Performance Audit Basic Data Sheet

Technical Report No. TO-5516
(Apr:l 25, 1967)

President's Report No. P-5L

Credit No.: IDA 106-PAK

1. Borrower Islamic Republic of Pakistan

2. Sub-borrower : Government of Punjab

3. Beneficiary : Lahore Improvement Trust
Water Wing (LIT'd)

4. Amount of Credit : US$ 1,750,000.00

5. Amount Disbursed : US$ 1,746,559.55

6. Amount Undisbursed and Cancelled : US$ 3,440.45

7. Amount Outs~andigg to Sept. 30, 1973 : US$ 2,106,583.41

8. Amount Repaid to Sept. 30, 1973 : nil

9. Date of Credit Agreement : Miy 12, 967

10. Date of Effectiveness : July 18, 1967

11. Closing Date - Original : December 31, 1969
- First Extension : June 30, 1971

- Final : May 31, 1972

12. Month of Final Disbursement : July 1972

13. Terms of Credit : 50 years

14. Grace Period : 10 years

a/ Includes exchange adjustment of US$ 360,023.86.
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l6. Service Charge : 3/4 of 1%

16. On-lending Terms : The Borrower would relend the
proceeds of the credit to the
Government of Punjab on the same
terms and conditions, except that
the principal amount of, and ser-
vice charge on, the credit would
be denominated in Pakistani rupees.
The Government of Punjab would
relend the funds to the Lahore
Improvement Trust at 3 1/2% per
annum for a period of 25 years,
including a 5 1/2 year grace period.

17. Number of Supervision Visits : 13

b_/ Schedule of Supervision Missions:

July 2-9, 1967
Dec. h-9, 1967
May 19-26, 1968
Aug. 15-21, 1968
Nov. 13-23, 1968
Mar. 18-27, 1969
Sept. 7-18, 1969
Jan. 8-31, 1970
July 6-22, 1970
Nov. 18-Dec. 8, 1970
Mar.' 17-26, 1971
Jan. 2'- -Feb. 2, 1973



PERFOR4ANCE AUDIT OF
PAKISTAN: .AHORE WATER SUPPLY, SEWERAGE

AND DRAINAGE PROJECT

In May 1967, IDA signed a Development Credit of US$1.75
million with the Government of Pakistan to be onlent to the Lahore
Improvement Trust (LIT) through the Provincial Government of West
Pakistan. The credit was part of a joint financing operation with the
Government of Sweden, which provided an equal amount, for the purpose
of carrying out a water supply, sewerage and drainage project to meet
pressing needs of the rapidly growing population of metropolitan Lahore.
The total amount of the IDA/SIDA credits, US3.5 million, was intended
to cover the foreign exchange and part of the local currency costs of
the project. The closing date of the Agreement was December 31, 1969.

A. Background

Water Supply and Sewerage Services in Lahore - 1967

Lahore, the second largest city in West Pakistan, had a popu-
lation of 1.5 million in 1967 with an annual growth rate above h. The
existing water supply, sewerage, and drainage facilities were considered
inadequate for the needs of the population.

The water resources available in Lahore are unusual in that
they are obtained from extensive groundwater reservoirs, recharged by
rainfall and infiltration from a large system of irrigation canals and
rivers of the Indus Basin. The municipal water system, operated by the
Lahore Municipal Corporation (IMC) until 1967, was inefficient. It
developed piecemeal over the years and in 1967 comprised 106 isolated
wells pumping about 34 million gallons a day into separate, small dis-
tribution systems that connected mainly the central part of the: city.
Due to age and poor maintenance many of the wells were operating far
below capacity; storage reservoirs (2.5 million gallons total capacity)
were inadequate and the distribution system, consisting of 4 miles of
mains and 130 miles of street distribution, was both inadequate and needed
rehabilitation. Wasted or unaccounted-for water was estimated between
40% and 50% of total production. The municipal system served in 1967
approximately 60% of the population of Lahore; however, supply was avail-
able only 13 to 15 hours a day and pressure was low. The system covered
50,000 authorized connections, of which ,333 metered. It also served
a large number of consumers, particularly in the Old City, through 1,100
public stand pipes, generally in poor condition. Many parts of the city
and outlying areas are served by independent water systems operated by
public agencies and private consumers.

In 1967, modern sections of the city were served by 12 inde-
pendent sewer systems, with a combined length of about 100 miles, but
most other sections remained without service. Sewage was discharged
for the most part, through pumping stations, into the Ravi River or for
irrigation. The system was grossly overloaded and dilapidated and
needed major rehabilitation and expansion. The drainage system was



in a state of diisrepair and needed urgent rehabilitation and expansion,
particular7y in the no:-thern part of the city drained by the Chota Ravi
Channel

In addition to technic.al and operational inefficiencies, the
L2C suffered frcr zor ma7sn-u, particularly in such matters as metering,
billing c-llecticn of revenues and control over outstanding accounts.
Water rates were inadequate to cover even operating expenses, and a large
proDortion of water produced was supplied free of charge. The L4C had
accumulated heavy financial deficits with repeated annual losses of
Fkistani Rupees (?Rs) 1 to 3 million.

HiSEoi7r of -he Project

The Government of West Pakistan requested as early as 1963
Bank/IDA assistance in preparing a proposed water supply and sewerage
project for Lahore. In 1964, a U.S. consulting firm, Hydrotechnic
Corporation, prepared for the Government of West Pakistan a feasibility
study encompassing a long-term development plan designed to serve 80%
of the population of Lahore by 1981. This program, known as the Master
Plan, was commented upon and found technically acceptable by the Bank/IDA
and formed the basis for preparing an IDA project.

in view of the institutional weaknesses of the IC, IDA proposed
during the preparation of the project that an independent "Authority" be
set up to take over from the 114C responsibility for municipal water supply,
5ewerage and drainage. The Government of West Pakistan decided instead in
Yovember 1965 to transfer responsibility for these services and for the
implementation of the proposed project to the LIT - a semi-autonomous
agency created in 1936 to carry out, with Government funds, housing and
other development projects within metropolitan Lahore. After completion
of the project, the Government would have determined whether to return
to the L1C responsibility for operating and expanding the utility services
or to keep them under LIT's tutelage. IDA accepted the Government's
decision apparently in order to avoid setting up yet another agency but
particularly in view of the Government 's agreement to build, within LIT,
a well-organized and self-sustaining operation. Accordingly, the Govern-
ment issued an Ordinance in February 1967 effecting the above transfer
to LIT and embodying the organizational and operational measures agreed
upon with IDA .

The project was appraised during February 1966, negotiated in
November, and approved in May 1967. IDA first thought in 1965/66 in terms
of a substantial project covering a five-year construction program. How-
ever, in view of the serious institutional difficulties IDA experienced
earlier with large water supply and sewerage projects in Dacca and
Chittagong,/ the Association decided in May 1966 to reduce the Lahore
project to a small initial "ipilot" phase covering a two-year program

* ~ 0
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(1967-1969) to start rehabilitation works and minor expansions.
3ubstantial works were postponed to a second phase (1969-1972) i:
order to give time to LIT to develop within it an effective organiza-
tion capable of carrying out the long-term program and of efficiently
operating the services. The reduced project approved in May 1967
(henceforth, the IDA project), included a large institution-building
component (about 40% of IDA/SIDA credits), which was part of EA's earlier
appraisal and which provided for management consultants' assistance to
LIT for setting up the organization on a commercial basis. Training in
engineering was to be provided by the consultants assigned to the engineer-
ing works of the project.

B. The Project

Objectives

The project had two important objectives: (i) to assist in
financing an urgently required program of works to rehabilitate and expand
the water supply, sewerage and drainage facilities for the city of Lahore;
and (ii) to help eptablish an institution capable of efficiently operating
existing facilities and carrying out a long-range expansion program.
Although iu was not explicitly stated in the Appraisal Report, IDA's
approach clearly gave top priority to the second objective, since construc-
tion works in the project were kept at a minimum and the larger works to
be taken up in a second phase project were made conditional upc. satisfactory
institutional progress. In fact, to obtain maximum leverage on the borrower
and to avoid the experiences of Dacca and Chittagong, IDA, in June 1966,
considered without approving a proposal from the Projects Department, to
make the entire credit an "institution-building and engineering credit,"
to be repaid over eight years; if the institution progressed satisfactorily
the credit would have been refinanced as part of a subsequent larger
credit involving a major construction project.

While project objectives remained the same, the scope and
design of the physical component began to undergo a drastic revision,
particularly with regard to water supply works, when an I2A supervision
mission found out in August 1968 that LIT had proceeded since 1967, on its
own and apparently without adequate funding, with major expansion works
outside the program agreed with IDA. It took almost a year of intensive
work by IDA staff to arrive at a final redefinition of the technical and
physical components of the project and a revised version was adopted in
August !969. We shall discuss first the evolution of the physical and
engineering components of the project, and then proceed to the institu-
tion-building component which remained the same as in the 1967 appraisal.

Project Revision: The Evolution of Technical and Physical Works

The Master Plan was broadly divided into two periods: 1967-1972
(consisting of Phases Ia and Ib) for which a program of works was closely
defined, and 1973-1981. With regard to water supply, the Master Plan's
basic concept departed from the existing system of isolated wells of
1 to 2 cusecs capacity and called for the construction of a number of



"tubewell centers" at various locations throughout the city, each con-

taining six wells of -h cusecs capacity and a 1-IMg storage reservoir

which included the necessary chlorination and control ecuipment. A

largE size main grid was to interconnect the well centers. The MA

project consisted of a small po_-.ion (Phase 1a) of the 1967-1972 program
to be completed during 1967-1969 and was limited to (a) construction of

one "pilot" tubewell center (comprising six wells) and about 6 miles of
distribution mains; (b) construction of 5 miles of sewers and three

sewage collection centers, 3 miles of unpaved drainage channels and
two main drainage pumping stations; (c) rehabilitation of water supply,
sewerage and drainage facilities; (d) a metering program providing for
the installation of L,'00O water meters; (e) engineering consultants to
ao detailed design, specificatior-i and cost estimates for the entire

1967-1972 program, to supervise project construction (1967-1969), and
to elaborate the Master Plan by updating projections and closely d fining
the plans and intermediate phases of the long-range program. (App ndix
Table 1 and Maps !-III).

The sizable program of improvement works undertaken by LIT on
its oun in 1967/68 was apparently a result of a decision of the Provincial
Government of West Pakistan to immediately alleviate supply conditions in
Lahore without waiting for the completion of the IDA project, which in any
case was not intended to substantially improve supply. LIT 's own works involved
the construction of 18 single wells evenly distributed in different locations
and the installation of about 75 miles of small distribution pipes. These
works, carried out for the most part in 1967/68, had dramatically improved
the supply situation in the entire system to the point that what was needed
essentially was expanding the distribution system to absorb an adequate
supply capacity.

The IDA project was further complicated by the work of the
engineering consultants, a Japanese firm, Nihon Suido. Instead of
proceeding first with detailed design, the consultants concentrated,
during 1967/68, on reviewing the Master Plan and mistakenly arrived at
excessive demand projections (more than double the Hydrotechnic/IDA
projection for 1981) resulting in a very large investment program. Nihon
Suidots plan arrived at total requirements of 31 well centers by 1975
(as compared to Hydrotechnic/IDA.'s 15). On this basis, the consultants
began to design future works including the distribution system.

LIT apparently at some point during 1967/68 adopted Nihon Suido ts

plan and selected and reserved the sites for all 31 well centers; the 18
single wells already built by LIT were integrated in Nihon Suido Is plan
to become the first wells at 18 tubewell center locations. .

While water supply in Lahore improved significantly, LIT 's own
program and Nihon Suido's plan jeopardized the coherence of the original
Master Plan and invalidated IDA's strategy to concentrate first on insti-
tution-building while making a start on rehabilitation and expansion. At
the same time, LIT's investments outside the IDA project caused it financial
difficulties (also discovered only in August 1968), that threatened IDA's
-bject ve of st-le ing the utility Dperation toward financial solvency.1/

aeM e 1 -. 0&r Y9,-1~ mad e no provision



- 5 -

Upon assessing the situation and after ascertaining that adequate fun63
would become available from the Government, IDA and the Goverren dec-de
to redefine the 1967 project to fit into and supplement the already
completed works. Accordingly, from September 1968 IDA set out to (a) re-
define the scope, costs, and construction schedule of the project, and

(b) make the engineering consultants revise the changes they made in the
Master Plan after agreeing on substantially reduced demand projections.

The Revised Project.

After intensive supervision missions, essentially reappraising
the prject, IDA and LIT reached in April 1969 a basic agreement on a
revised project integrated with LIT's "outside work." The revised project
was planned as part of an expanded program (1967-1975 as compared to the
original 1967-1972) based on the Master Plan revisions that it demanded
from the consultants. (Annex 1 details the evolution of work plans and
phases.) The new program of works was divided into two phases, the first
phase (1967-1970) consisting of the revised project and a second phase
(1971-1975) to be appraised by IDA early in 1970.

Table 1 below summarizes a comparison between the original 1967
appraisal and the revised IDA project with regard to composition and co'ts

(Appendix Tables 1, 2, and 3 show the details). The major differences were:

a. The revised project provided for the construction of
21 single wells (of which 18 already completed by LIT)
instead of the original one tubewell center. Construc-
tion of well centers was postponed. Eventually, the
concept was abandoned as unsuitable for Lahore.&

b. To ensure that available capacity could be fully utilized,
the revised project provided for the installation of a
main distribution grid and for increasing the street
distribution system beyond the works completed by LIT.
The original project included minimal distribution works.

c. Increase in water meters from 4,000 to 10,000.

d. Emphasis on lateral sewers, shown necessary by detailed
engineering studies made by the consultants.

/ The concept was applied too rigidly in earlier planning. It called for
completion of a six-well center producing a large output at each location
while the need was to gradually increase supply throughout Lahore. Also,
such output involved huge expenditures for the 1-Mg Storage reservoir
and for the required large diameter distribution trunk lines. A more
flexible approach, combining the traditional system of isolated wells,
along with a reduced number of wells of varying capacity per center, was
suggested by IDA but the engineering consultants could not elaborate
economic combinations that would best serve long-term needs. Further
studies had shown that it was more economical to continue with the system
of scattered wells which cost 17% less than the well centers. The concept
was abandoned when IDA prepared the appraisal of a second project.
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Table I

Comparison of Original and Revised Project Composition and Costs

Composition Costs
Appraisal Reviseda Apraisal Revised

( t000 US$ equivalent)
Principal Items Water Supply

Tubewells (no.) 6 (1 Tw-Center) 21 (18) Local: 987 2,595
Distribution Main (miles) 2 18 Foreign: 1,071 942
Street Distribution (miles) 4 103 (74) Total 2,058 3,537
Water Meters (no.) 4,000 10,000

Sewerage and Drainage

Main Sewers (miles) 5 5
Lateral Sewers (miles) - 32 (13) Local: 1_,428 1,923
Pump & Treatment Station 3 1 Foreign: 945 374
Channels & Conduits (feet) - 5,800 Total: 2,373 2,297
Drainage Chota Ravi (miles) 3 2

Operational Equipment & Local: - 603
Miscellaneous Foreign: - 223

(Water Supply & Sewerage) Total: - 826

Ergineering & Management Local: 609 1,234
Consultants Foreign: 588 1,058

Total: 1,137 2,292

Contingencies Local: 3002/ 305
Foreign: 200 210
Total 500 515V

Total Project Costs & Local: 3,171 6,660
IDA/SIDA Financing Foreign: 2,604 2,807

Total: 5,775 9,467

1/ Quantities shown in parentheses are LITts works executed in
1967/68 "outside" the IDA project.

2/ Included in construction cost estimates.
3/ IDA/SIDA included local financing of US$700,000 equivalent.

Revisions of cost estimates and credit allocations led to a
significant increase in local currency requirements and a substantial
decrease in foreign exchange costs for sewerage works. Consultant costs
almost doubled due mainly to a one-year extension of the services of
management consultants who needed more time to complete contracted work
and undertake additional tasks. Increases in the availability of local



currency were assured by the Government. The revised program was adjusted
to fully utilize the available foreign exchange, with the provision that
possible savings could be used against additional imports of water and
sewerage equipment.

With substantial modifications, the size of the construction
component of the project had thus travelled full circle beginning in early
1966 as a large program, finalized as a reduced project in 1967, and again
expanded through the 1969 revision. However, the intensive work of IA
staff - which rescued the project in the face of drastic complications -
also produced the added advantage of having closely defined a program of
works up to 1975, ensured adequate distribution works to absorb the avail-
able supply, and placed the project on sounder technical and economic
grounds.

Institution-Building

In accepting the principle that the utility operation under LIT
should become self-sustaining and efficient, the Government of West Pakistan
agreed with IDA to implement the following measures:

a. Appointment of a Project Director supported by
appropriate staff;

b. Engagement of management consultants to set up
the organization and its administrative, operational
and financial systems;

c. Setting up water and sewerage budgets and accounts
separate from LIT 's other operations and appointing
independent auditors to audit the accounts;

d. Improvement of system operations and services and
establishment of adequate water and sewer rates.

The ordinance of 1967 included the above measures. Nevertheless,
in two key aspects, the Ordinance was detrimental to establishing a perma-
nent organization intended to function independently and more or less on a
commercial basis: (a) the water supply and sewerage organization under LIT
was kept subject to Government Civil Service regulations and to Government
control over its policies and powers; (b) as pointed out earlier, the new
organization was conceived by the Government and perceived by LIT and the
utility staff as an interim arrangement. The new organization, in fact,
was known as "the Project," headed by a Project Director (rather than a
General Manager) ad only later acquired the more stable title of -the LIT
Water Wing (LITWW).

Operational and Financial Targets

When the full program (1967-1972), envisaged in the 1967 appraisal,
was completed water production was expected to reach an estimated 53 mgd
plus reserve capacity for peak loads; wasted or unaccounted-for water was
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to be reduced to 25%-30% and water consumption was supposed to reach
39.7 mgd with 75% of the populaticn served a gross 36.8 gpcd, on a
24-hour supply basis in most parts of the city. Also by 1972, water
connections were expected to double to 109,000 and a metering program
was supposed to install 19,000 meters (of which 4,000 during 1967-68)
including metering of community standposts; a meter shop was to be set
up for meter testing and repair. With regard to sewerage, the program
to 1972 emphasized rehabilitation works, extensions to fill gaps in the
existing system, and new construction towards the goal of establishing
a coordinated sewer system for Lahore. Sewerage treatment was not con-
templated until post-1972 works.

The above opera ional targets set out in the 1967 appraisal
were not revised in 19691( when the project was modified. However,
because the revised project approximates the original 1967-1972 program
(Annex 1), we can consider these targets valid for comparison with actual
performance.

The main financial targets set out in the 1967 appraisal
required the LITWW to set water, sewerage and drainage rates to yield
sufficient revenues to cover operating costs, interest, depreciation,
and debt repayments, including repayments on long-term indebtednes
exceeding depreciation, costs of normal extensions and about 15,% of the
cost of major future expansions. To meet this requirement, average rates
for the combined services were almost doubled when the 1967 Ordinance
took effect. The 1967-1972 investment program was expected to earn a rate
of return of 4.5% in 1972. To improve the financial management of the
water and sewerage operation by 1969, collection was supposed to average
90% of all current bills within 60 days of issuance, after which unpaid
accounts would be closed. Accounts and operations would be subject to
review by internal audit. These financial requirements were specified
in the 1967 appraisal report and embodied in covenants and side letters.

In light of LITWW' s poor financial situation resulting from
its "outside program," the above financial targets were summarily revised
downwards in 1969 without specifying details. Nevertheless, since- the
Government provided adequate funds for the capital program, IDA expected
LITWU to remain solvent for the period of the revised project, 1969-1970.
Thereafter, IDA staff predicted that cash operating expenses would exceed
cash revenues, necessitating a rate increase by 1971.

C. Project Implementation and Results

Project Works

Final credit disbursements took place in July 1972 with a small
amount cancelled from both IDA/SIDA credits. Project works were completed
satisfactorily (except for very minor items) with a foreign exchange
saving of $0.5 million which, in agreement with ILA/SIDA, was utilized

1/ The upcoming Phase II appraisal in 1970 made it unnecessary to review
targets in detail in 1969. As will be explained below, Phase II
did not materialize in a credit. We have, however, made use of the
apprais1's up-to-date forecasts where appropriate.
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against additional imports of required mechanical equipment, spare water

pipes and engine spare parts. The one-and-a-half year's delay beyond
the forecast completion for December 1970 was caused initially by a

delay in contract awards and some contract cancellations. In 1971 -ome
sewer and drainage works fell behind schedule; finally, small import

procurements arrived only in 1972.

There were no significant departures from the composition of

the project as revised in 1969 (Appendix Table 1 and Maps IV-V), except
for the purchase of 5,000 instead of 10,000 water meters, for reasons

which will be discussed below. Total actual costs were higher than

forecast by 35% (Appendix Table 2), mainly due to increases in contract

prices, duties, higher taxes, and higher land values. On the side of

IDA/SDA allocations (Appendix Table 3), higher costs for project works

were offset by a reduction in the costs for engineering consultant
services due to early termination of contract.

The engineering work performed by the Nihon Suido consultants

was limited, after the project revision, to completing detailed design
of distribution works and supervision of construction. Due to continued
technical difficulties and language problems, the consultants could not
effectively supervise construction and their contract was discontinued
on January 31, 1970. Supervision was temporarily (until December 1970)
entrusted to two engineers from a local consulting firm and later entrusted

to one of two foreign engineers (from Camp. Dresser and McKee, Inc.)

acting as advisors for one year, 1971. The advisors also helped train

LI-lW engineers and their performance was satisfactory.

Operations

Table 2 below highlights Lahore's available water supply and
sewer facilities in 1972, including the contribution of IDA's project,
and estimates of operational indicators. (For details see Appendix
Tables 1 and 5.)

Table 2

Water and Sewer Facilities and Operations

Total IDA 1972
1972 Project Forecast (1967) Actual

Tubewells 100 21 Water Production 53 mgd 60 mgd
Mains 27 miles 22 miles Water Consumption 40 mgd 36 mgd
Distrib. 212 miles 82 miles % Pop. Served 75 70
Sewers 138 miles 138 miles Total Connections 109,000 78,828
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These are the best available estimates based on adjusted LMITW

official figures. Nevertheless, they should be regarded as indicative

because most water production is not metered at the source and over 90%

of consumption is unmetered. ater production in 1972 was 13% above the

1967 appraisal forecast, but slightly less than the latest forecast made

during the Phase II appraisal (1971). Little progress has been achieved

in reducing losses estimated at between 40% and 50%. Water consumption

(production minus losses) approximates both 1967 and 1971 forecasts.

Although, according to official statistics, population served has increased

from 60% in 1967 to 70% in 1972, a more realistic estimate offered by LITWW

engineers would be 65, which is short of the 75% forecast in 1967 for 1972.

The ob.ctive of 24-hour service has been achieved in parts of Lahore but

much of the city receives a 16-hour continuous supply. The total number

of connections in 1972 was about 79,000, or 28% less than expected in 1967,

and 13' less than the 1971 forecast. Only 2,000 new meters were installed

between 1967 and 1972 as compared to 20,000 forecast in 1967 and 18,000

in 1971; metered connections in 1972 were less than 10% of the total.

LITW's inadequate metering policies and programs are a central

weakness in its technical and financial operations. Most meters inherited

by LITVW were defective and programs for new meter installation and meter

reading encountered many difficulties due to lack of trained staff. Most

meters installed were stolen or damaged. Unauthorized connections continue

deapite efforts by LITW to detect them. Above all, LITW has not been

able to overcome the resistance of a public that does not accept the need

for water metering and which is unwilling to pay more than nominal charges

for water and sewerage service. This has hampered LITWW's progress in

reducing waste and in achieving higher revenues. In view of the dis-

appointing progress of LITWW's metering program, IDA decided during the

course of supervision in 1970 that the implementation of an adequate
metering policy should be a condition for the Phase II credit. The 1971
Phase II appraisal aimed at increasing metered connections to 40% of

total connections by the end of 1974. However, subsequently in April

1971, a quick preliminary study by IDA auestioned the justifica-
tion of the proposed metering program. The study argued that as

long as water production in Lahore remained particularly inexpensive 
-

given the large groundwater resources available - metering would have to

result in substantial water savings (an average of over 50% per connection
or 300 gallons) to show net benefits in terms of savings in investment

costs. The question remains unsolved today pending a more rigorous and

thorough assessment of the costs and benefits of an extensive metering

program. The matter may, however, soon require serious attention as there

are indications that the groundwater table might drop at a faster rate

than anticipated suggesting that conservation measures and restrained

consumption may be called for.

The newly constructed and equipped laboratory under the project

is operating satisfactorily with regular daily testing of the water supply.

Ten meters are repaired daily in the new meter shop, but the facility is

still underutilized and, in any case, it cannot catch up with the rate

of meter damage. The program for routine and preventive maintenance of
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machine installations has improved. Operations have been decentralized
to improve handling of facilities and to promptly meet customer complaints.
Scraping and rehabilitation of the distribution system has improved
efficiency of operations.

Sewerage service has improved, as "missing links" in the old
sewer system were filled allowing it to operate more efficiently. Previously
unserved areas to thl rv nrth and west of the city are now provided with the
service, but at leas7 60'1 of the population remains without direct sewer
service. Existing pi.mping facilities have been repaired and new pumps added.
Diesel generators were installed to permit operation during power failures.
Many of the existing sewers are still being rehabilitated.

Financial Position

Despite some early progress in reducing the level of losses that
characterized LMC's operations, LITWW's financial performance has consis-
tently fallen short of expectations, resulting in significant deficits.
Table 3 below compares forecast and actual key financial indicators.

Table 3

Comparison of Key Financial Indicators: Foascast and Actual for 1972

Forecast
1967 1971 Phase II Actual

Appraisal Appraisal 1972

Net Revenue (PRs. million) 5.2 (.7) (1.4)

Rate of Return % 4.5 2.5 negative

Operating Ratio % 77 n.a. 103

Cash Surplus/Cash Carried Forward 0.3/3.6 (3.5)/7.7 (6.9)'/2.4

Debt/Equity Ratio 71/29 75/25 71/29

Collection as , of Filling 90 n.a. 56

LITMW's deficit for the 1967-72 project period amounted to $1.8 million
equivalent which, as shown in Appendix Table 6, has been covered by an
inccease in government capital contribution. As shown in the 1968-72
Income Statements (Appendix Tible 7), except for 1971, the LITW had a
deficit every _ - and o.y in 1971 is there a positive rate of return
on the value ol. .xed assets.!/ The Balance Sheets (Appendix Table 8)
show that accounts receivable have reached in 1972 a total of PRs 11.4

1/ Assets have not bee- :evalued.
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million, well in excess of the year's revenues of PRs 10.1 million

(receivables at the end )f 1972 represented 150% of water sales for
that year; the increase in receivables for 1972 was h5% of water billing).
The debt/equity ratio deteriorated in 1972 due to increased borrowing
from the Government and continued erosion of equity due to accumulated
losses. The Cash Flow Statement (Appendix Table 9) further confirms the
unsatisfactory cash position of LITWW.

This financial picture is likely to get even worse in the future
because: (a) loan repayments for the IDA credit are due to begin soon;
(b) Pakistani Rupee and US$ devaluations are to be adjusted. The disturse-
ment of IDA funds (Appendix Table 4) resulted in a surcharge of $360,000 to
an exchange adjustment due to the devaluation of the dollar in 1972 and
the change in its parity value in February 1973. Far more serious is the
devaluation of the Pakistani Rupee in May 1972 (US$1.00 = PRs 10.90 as
against the previous rate of US$1.00 = PRs 4.76), a matter currently under
discussion between LITWW and the Government of the Punjab within the
framework of onlending terms agreement. The resulting increase in loans
outstanding might be offset by a revaluation of assets and an increase
in deferred charges but debt servicing charges to be paid by LITWW would
be much higher than originally forecast; (c) deferred charges amounting
to PRs 10.4 million shown in the Balance Sheet cover engineering and
management consultants' fees. Although no decision has been taken by LITWW
on these charges, one solution being considered is for most of the
engineering consultants' fees to be absorbed into assets, in which case
depreciation charges would increase accordingly; management consultants'
fees might be written down as loans are repaid and the amounts so written
down would be charged against revenues.

The principal factors that explain LITWW's poor financial
performance are inadequate revenues, due to inadequate metering policies,
insufficient rates, and poor billing and collection, a point which will
discussed below in connection with management problems.

Institutional Development

The uncertain institutional status of the LITWW has been a major
handicap to building an effective organization. Given the widespread
administrative adjustments that followed the division of West Pakistan
into four provinces in July 1970, it is understandable that the matter
did not receive the necessary attention by the authorities. Perhaps the
most important consequence of this uncertainty was the high turnover of
management and staff. Continuity of management was seriously undermined
particularly by the system of deputations (Senior Officers assigned from
other well-established agencies, such as Public Health, to top management
positions in engineering and operations) rotating at frequent intervals.
In six years since 1967, LIT had 7 Chairmen, 6 Project Directors, 5 Directors
of Administration (until the position was abolished in 1971), 12 Directors
of Operation, ' Directors of Finance (the position is vacant today),
5 Directors of Procurement and Stores (the position is vacant today),
6 Directors of Construction and 9 Directors of Planning and Design.
Between 1967 and 1973, 33% of low- and middle-level officers, mostly
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engineers and accountants, left the organization. Another detri'nta.
consequence of the utility's uncertain status was the absence of servie

rules and Py-laws, a matter affecting the job security of regular s;ff
which, in the highly developed civil service tradition of Pakistar,, i's

of greater importance than salaries. Rules and By-laws were prepared

by the LIT.AW in 1971, some of which have been adopted and the rest are

under consideration by the Government. This has apparently helped reduce

staff turnover and may help attract qualified staff.

Other provisions regarding the status of the LITWW hare delayed

progress toward a self-sustaining capability. Among them the :aost importan

are: (a) important decisions of the Project Director (General Manager)
have to be referred to the LIT Chairman for approval; (b) policy decisions

taken by the LITWW Board (the Implementation Committee) have to be ratified

by the LIT's own Board before approval; (c) the power to make administrative

and operational rules and regulations rests with the Provincial Government.
For example, some of the Manuals recommended by the management consultants

and approved by the LITWW in 1971 were finally approved by the Government

at the end of October 1973; (d) LITWW has no powers to appoint consultants,

experts or commercial auditors or to fix salaries. For example, when
after considerable delay, it became clear that a chartered accountant would

not be available from the Government, LITWW was authorized to hire one on

the market but within an uncompetitive Government salary range. As a
result, LITWW could not obtain an experienced candidate. Further, although
IDA and the Government agreed that commercial auditors would be appointed

from 1968 onwards, they were appointed only for 1970 and 1971 while

1972 accounts are expected to be audited only in early 1974; (e) the power
to establish water rates rests with the Government. Despite LITWW's
increasing financial losses in 1967 water rates were increased only in

July 1973 by 33-1/3%. Moreover, as will be shown below, existing rates
were not fully paid or charged as planned in the 1967 appraisal.

These handicaps notwithstanding, the Provincial Government for

a while, during 1972, seriously considered transferring the LITWW back

to the LMC. IDA's last supervision mission in January-February 1973
urged instead that LITWM be made autonomous and recently the Provincial
Government took a preliminary decision to change the LITWW into an
autonomous Water Supply and Sewerage Authority. The decision is yet to

be approved, pending amendments to the 1967 Ordinance and a review of

LITWW's financial position, including a proposal to convert Government
loans to LITWW into grants. The Association is currently following this
new development with a view to assist the Government in finalizing the
legal and financial status of the utility institution.

Organization and Management

Within the framework of the constraints outlined in the previous

section, there has been, since the establishment of the Water Wing in 1967,
satisfactory progress in three areas: (a) internal structure, (b) adminis-

trative procedures, and (c) engineering capability. Partly due to defi-

ciencies in consultant assistance, progress in financial management has been

slow.
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After initial problems connected with the transfer of utility
personnel, assets and liabilities from the Lahore MAnicipal Corporation
were overcome with the assistance of management consultants, the organi-
zation was set up along functional lines, as shown in Chart I. This
structure has worked well, with some revisions made by the LITWW in
1970 and 1971, to meet evolving needs (Chart II). The most notable
changes have been the replacement of the position of Director of Adminis-
tration by an Administrative Officer under whose jurisdiction administra-
tive personnel training services are centralized. The Chief Commercial
Officer has been integrated in the directorship of Finance and Accounts
thus completing the centralization of financial services. More recently
in 1973, in order to improve billing and collection, the Chief Commercial
Officer's position has been strengthened and he is to be made directly
responsible to the Director. Also, in early 1973, a Manual of Instructions
was issued codifying rules, regulations, and administrative procedures
governing the LITWW. In the future, as the organization will grow, the
Manager may require a deputy position to help coordinate functions.

The engineering capability of the LITW has improved, despite
the turnover of engineers, because of locally available engineers qualified
to handle normal water supply and sewer works and due to experience and
training received in connection with the work of the consultants and advisors.
The LITWW considers that only limited outside engineering assistance
will be needed in the future for specialized and complex designs.

Financial Management

An important institutional objective of the project and a central
task of the management consultants was to establish in LITNW modern financial
systems to help the utility operate on a commercial basis. This task has
met with considerable difficulties and is yet to be completed. The
accounting system installed by the consultants has not been fully imple-
mented because many concepts described in the Accounts Manuals were too
sophisticated for existing needs and level of skills, or not sufficiently
detailed in simple language for absorption by the LITWW's accounting staff.
Further, training by the consultants has been hampered by high staff
turnover. These were the main causes for the delay in setting up proper
commercial accounting using the double-entry system. Accounting deficiencies
pointed out by the Auditors in 1970 and 1971 continue, particularly in
record keeping and control; cost accounting has not been established.
Accounting procedures are presently based partly on the consultants' manuals
and on LITW's own revisions, described in memoranda of instructions, and
may need, as suggested by the Auditors, a more comprehensive revision to
make them fully workable. ]n such case further training and hiring of
qualified supervisory staff would be required.

A so-called Performance Budgeting system was introduced by the
consultants but for reasons similar to the above has not been implemented.
The system was contrary to long standing practice and LITW apparently was
not persuaded of its workability. The Budget continues to be drawn on the
basis of estimates of billings and collection and of expenditures. Program-
ming is difficult due to uncertainty about availability of funds. Because
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funds ar3 transferred from one program to another, control of accomplish-
ments against budgeted plans and objectives is also difficult.

Financial reports are prepared upon request by manazement,
otherwise there is no regular reporting for management decision-making.
Monthly and quarterly reports are, however, submitted to IDA.

Billing, cash control and collection are perhaps the critical
weaknesses in LITWW's financial management and a major cause for LITIANi's

poor financial position. Except for the monthly billing of about 7,000
metered accounts that are handled by LITWW, all other 72,000 or more
unmetered accounts are in the hands of LITWW's billing and collection
agent, the National Bank of West Pakistan. The billings are made on -
the basis of records carried in the Bank's computer at Karachi and from
new information supplied by LITWW. A quarterly tdbulation is produced
when the billings have been completed. Actual distribution and collec-
tion are made by the main branch of the National Bank in Lahore. This
fragmentation of responsibilities, compounded by incomplete records
inherited from the LMC, causes inaccurate billing and inadequate collec-
tion; it results in LITWW having no control over the accounts since it
could not make positive verification of revenue against individual
collections and billings. In particular, the system as it is could not
be utilized to show key financial movements, such as reconciliation of
accounts receivable with the computer printout of billing, aging of
accounts receivable, or surcharges due to delayed payment. Arrears could
not be followed up for lack of a defaulters- 1It. Part of the confusion has
apparently been created by the consultants' manual, which the LITWW Revenue
Unit claims to have found incomplete and, in many aspects, unsuitable
for LITW's -'quirements. Consequently, LITWW has now revised the
organization and procedures for billing and collection into a new
manual. A revised computerized billing system is also under consideration
and LITWW may seek the assistance of its auditors to study and finalize it.

Water and Sewer Rates

In a side letter to the credit documents of 1967, it was agreed,
subject to further review, that LITWW would maintain an average combined
revenue for later supply and sewerage services equivalent to at least
?Rs 1.35 per 1,000 gallons of water sold. Water rates were set at the
basic rate of PRs 1.50 per 1,000 gallons for metered domestic connections
and a monthly rate for the vast majority of unmetered domestic connections,
varying (above a minimum level). according to the annual rental value of
buildings (Annex 2). As regards sewer rates, an arrangement was later
worked out whereby LMC would pay PRs 3.0 million annually to LITWW for
sewerage service. These rates have proven inadequate to meet revenue
objectives (Appendix Table 7). Assuming that total water sold in 1972
amounted to 11 billion gallons (considering a 50% loss from production),
LITWW's revenues from water and sewerage operations in 1972 (PRs 9.h
million) would be equivalent to ?Rs 0.85 per 1,000 gallons. This is
partly due to poor billing &d collections, to the fact that 70% of un-
metered connections are billed the minimum rate, and to LAC'As paying
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only Ps 1.8 million instead of PBs 3.0 million. Even if LMC paid its
total commitment and including the recent 33-1/3% increase (total annual
revenues reaching approximately PRs 15 million), revenues would be
equivalent to PRs 1.36 per 1,000 gallons, which in any case would be
insufficient to maintain a reasonable rate of return. At IDA's sugges-
tion, LIMR is considering to do a study to find an appropriate level
and structure for water and sewerage rates and it may require outside
assistance to carry it out.

The Performance of Consultants

The LITIW experienced an unusually disappointing performance on
the part of Nihon Suido and Booz, Allen & Hamilton (BAHINT), respectively,
the engineering and management consultants. Nihon Suido's services ran
from August 1967 to October 1969 at a cost of $945,000 equivalent; BAHfNT's
services ran from March 1967 to November 1969 at a cost of $1,042,000
equivalent. Consulting costs were high: 24% of construction costs and,
in terms of foreign exchange, about 45% of IDA/SIDA credits; the benefits
to LITWW were disproportionately low. The substantial problems encountered
in all but detailed engineering works were due to Nihon Suido's lack of
experience in handling project works in a foreign country. Despite a
very positive attitude and extraordinary efforts, Nihon Suido's staff in
Lahore was not able to overcome the basic shortcomings it had shown from
the beginning, namely, lack of understanding of planning criteria and
techniques essential to elaborate alternative technical and economic
combinations for the long-range program and its intermediate phases,
and to arrive at optimal solutions; insufficient ability to organize
its own work and to present the results of its study in an adequate
form or to critically assess its own assumptions and criteria; and
finally, language problems which prevented adequate communication with
LIT-N- staff. Nihon Suido's contribution to training of LITWW staff was
minimal. To correct their shortcomings and set the project on sound
technical ounds demanded intensive work and frequent IDA supervision
missions t, whose task was aggravated by the failure of both Nihon Suido
and BAHINT to coordinate their work, as originally intended.

The institution-building task of BAHINT was complex due to
staff resistance to new methods, sometimes inadequate counterpart support
and above all to LITWW's inability to retain staff that received some
training from BAHINT. Further, the problems related to LITWIW's uncertain
status and limited autonomy have probably diminished the consultants'
contribution. However, as pointed out by IDA supervision missions, these
factors do not fully explain the disappointing progress in institutionalizing
key systems and tools, particularly in financial management. By October
1968, when the consultants' original contract expired, BAHINT had not yet
accomplished its two major tasks, to set up the organizational structure,
including staffing requirements and detailed job descriptions, and an accounting
system. The delay, which required a one-year extension of their services,
was due in large measure to FAHINT's over-theoretical approach to the
neglect of simple methods and practical on-the-job training better suited
to local requirements. It is not clear why supervision missions during

1/ See Basic Data Sheet for schedule of missions between August 1968
and September 1969.
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1967-1968 did not attempt to correct BAHIT's shortcomings - something

which supervision missions in 1969 did with some success. During the one-

year extension of contract, BAH:NT was charged with three special tasks

in addition to completing previous work: to provide assistance and
training to LITAW in project control techniques, to prepare a rate

study, and a report on the financial feasibility of the Master Plan.

BAHINT's training in project control was based on very advanced techniques
(including a course in Critical Path Methods) which, according to IDA

supervision and LITWW staff, resulted in small, if any, benefits to LITWW

staff and did not justify the costs. The rate study and the financial

feasibility report were of little use to the analysis of LIT!W's financial

problems and the preparation of feasible alternatives. BAHINT had concluded

that the proposed projects for water supply, sewerage and drainage were

not financially feasible. The IDA mission that reviewed the report stated

that these conclusions were arrived at mainly on the basis of theoretical

and oversimplified assumptions and noted that, besides misconceptions in

financial principles and inconsistencies in conclusions, the report also

contained rather awkward platitudes. BAHINT's problems and overall
limited contribution to the LITWW efforts to build an effective organiza-
tion are apparent in BAHINT's Final Summary Report of Progress of
December 1969 and finally evidenced by LITWW's extensive revisions of

key systems of financial management and continuing efforts to improve
them.

Phase II Project Appraisal

The satisfactory progress of physical works, despite understand-

able delays, together with slow, but encouraging, improvements in management,

prompted IDA to consider helping finance the second phase (1971-1975),

again with Swedish participation. Earlier, Nihon Suido had prepared pre-
liminary designs for the first two years of Phase II. An IDA appraisal
was completed in March 1971, but had to be suspended pending resumption
of Bank/IDA operations in Pakistan. Financing of Phase II has since been

under consideration by IDA, although pr-oject supervision was interrupted
for two years between March 1971 and March 1973. This second phase project
is expected to receive more active consideration pending clarification of

the status of LITWW and its financial management. In the meantime, LITWW

proceeded with some water supply and sewerage works begun in 1971 on the
basis of a revised Phase II program,.L amounting to $3 million. Further,
to improve sanitary conditions in Lahore, the Government of the Punjab
made a grant to LITWW of $3 million to carry out a program of water and

sewerage works in 1973-74.

1/ It is not known how this program fits in with long-range plans.
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C. Conclusions

The revision of the scope and design of the project and of its
underlying technical and financial assumptions make it difficult to assess
precisely t e performance of the project from the perspective of the 1967
appraisal. / From the point of view of Lahore's long-run development of
water, sewer and drainage services, it is clear that, despite many complica-
tions, the broad objectives of the Government of Pakistan and of IDA/SIDA
have been largely achieved. This accomplishment is due to the careful and
intensive efforts of the IDA team and local authorities to correct the prob-
lems that emerged in August 1968. The revised project has met Lahore's urgent
water supply requirements, helped improve water and sewerage services, and
helped set up a functioning water and sewerage utility which shows promise
for improving its capabilities in operations and finances, perhaps with
some further outside assistance. The recent Government decision to emanci-
pate the utility to an independent "Authority" is a sign of growing confi-
dence in the Water Wing's effectiveness. Undoubtedly, LITWW's institutional
progress would have advanced further had the Phase II IDA project proceeded
normally.

An analysis of the reasons for the drastic revision of the water
supply component of the 1967 project and of shortcomings in accomplishing
institution-building objectives suggests several issues:

First, in light of Lahore's urgent water supply needs it appears,
in retrospect, that IDA's strategy to finance only a small portion of the
first phase (1967-72) program while concentrating the project on institution-
building did not turn out to be an effective solution to the problem of
balancing LIT 's limited institutional capabilities to undertake a major
project with the urgent demand for increased water supply throughout Lahore.
The basis for IDA's strategy was the earlier experiences in Dacca and
Chittagong which suggested that, to minimize the risks of the project running
into similar problems and to exercise greater leverage on the borrower, care
should be taken to ensure that LIT was competent technically and institutionally
to carry out a major project. However, IDA's decision to limit capital works
to merely a start of the program, one pilot well center which would have met
demand of only the areas adjacent to the well, seems to have compelled LIT
to undertake works outside the project in order to meet Lahore's immediate
needs, which it duly did with the effect of substantially improving the supply
situation over what it would have been with the IDA project only. IDA's
approach implied insufficient recognition of the dilemma posed by the Lahore
project resulting in its underestimating the urgency of the need and perhaps
over-emphasizing institutional constraints. A more flexible solution that
might have reasonably met immediate demand without overtaxing LIT's capabilities,
was considered only during project revision, namely, instead of building one
fully equipped well center at one location at a time, beginning with one
pilot center, a number of separate wells evenly distributed around the city

/ The staff of the Bank and of LITWW that prepared the 1967 appraisal
qre no longer with their respective institutions.
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might have been built and designed as potential nuclei of future well
centers to be completed gradually over successive projects. Part of the

reason for the divergence between IDA's intentions with regard to the

scope of the project and LIT's subsequent actions may have been the
lack of close involvement of the operating agency in the early stages of

the project preparation - worked out mainly with the Planning Department

of the Provisional Government of West Pakistan - and inadequate consultation

with local authorities regarding IDA's decision to reduce the original project.

Second, the early supervision missions (before August 1968) were
narrowly focussed on the progress of the project, including such matters as
procurement procedures, consultant arrangements, engineering and technical
details, and did not correctly assess the extent of works that LIT began
undertaking outside the project. Due to staffing constraints, these were
one-man missions and did not include a financial analyst who might have
been able to detect much earlier the nature of the large expenditures out-
side the project.

Third, technical questions raised during the revision of the
project in 1968-69 suggested that, given existing bountiful resources in

Lahore, the well center concept was originally applied too rigidly; combina-
tions of isolated wells along with a reduced number of wells of varying capa-
city per center might have served Lahore's long-term needs more economically.
In light of Lahore's resources and requirements, the suitability of the
concept itself is open to doubt since it was considered again during the
second stage project appraisal and was found to be more costly than the
scattered well system. On the other hand, it can be argued that in the long
run, the concept would have been more economical for Lahore given its supposed
merits of greater dependability, greater distribution and storage capacity
and safer chlorination arrangements, but a technical evaluation of this
sort is beyond the scope of this audit.

Fourth, as to institution-building, the Government and IDA agreed
on the objective to establish an effective more or less autonomous utility

organization. IDA, however, accepted the Government's provisional tutelary
concept for LITWW apparently underestimating, in the circumstances of
local civil service traditions, the negative impact of an uncertain isti-
tutional status on continuity of management and personnel and on the utility'is
autonomy in operations and finances. In particular, high turnover of per-
sonnel limited the impact of the training efforts of the management con-
sultants. Earlier consideration should have been given to alternate ways of
fitting the new organization in Lahore's institutional framework and of
ensuring that the Government give adequate support to LITW in operational,
financial and personnel policies. Further, despite the priority attached to
building sound management and financial procedures, IDA left the matter almost
entirely in the hands of the consultants without ensuring that their plans
were responsive to local needs and capabilities or supervising their work
until late 1968.
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Finally, the engineering consultants were not carefully screened
before selection. Subsequently, it became apparent that the Japanese con-
sultants did not have much experience in the planning (as distinct from
detailed engineering) of long-term sewer and water supply programs and
virtually no experience in handling project work outside Japan. The selec-
tion of management consultants turned out to be inappropriate for the
conditions of Lahore where a firm more sensitive to local needs might have
done better.



Appendix Table 1: Credit 106-PAK: Lahore Water Supply, Sewerage and Drainage Project

Original, Revised and Actual Project Composition and Total 
Facilities

Total

Appraisal Report Revised Project Actual Facilities

PrincipalItems 1967 19691/ 1972 1972

Water Supply

Tubewells (no.) 6 (1 TW-Center) 21 (18) 21 100-

Distribution mains (12"-18") (miles) 2 18 22.7 274/

Street distribution (miles) 4 103 (74) 82 2121/

Water meters (no.) 4,000 10,000 -5,068

Meter shop (construction and

equipment) 1 1 1

Reservoirs 1 (50,000g) 20

Laboratory equipment

Sewerage & Drainage

Main sewers (miles) 5 5 5 138
Lateral sewers (miles) unspecified 32 (13) 32

Sewerage pump-& treatment station 3 1 1 Disposal Station

Channels & conduits (feet) 5,800 5,800

Drainage Chota Ravi (miles) 3 2 1.5

1/ Does not include the rehabilitation of existing tubewells and distribution system, sewerage and drainage

rehabilitation; and operational equipment and miscellaneous. For details, see Table

21 Parentheses indicate items executed by LIT in 1967/68 "outside" IDA/SIDA Project.

3/ Of the 106 tubewells inherited from LMC (1 to 2 cusecs capacity) only 69 were fit for production. Since 1972

LITWW has completed an additional ten tubewells.

4/ LITWW estimates a total of 40 miles.

5/ LI1TW estimates a total of 322 miles.



Appendix Table 2; Crad1c 106-PAKz: Lahor. loter Supply, Saverag* and Drainage project

Cu ioeoa of gtbat*4 Costs. Conylation Tam, and Actual

(in -000 US$ Equivalent)

Actual Coats .8 % of
Appraisal Rgrt 1967 Revision of Ap 1969 Actual } lattoata.local IDA DA , ocal IDA/SDA Local ID/SI Ibal /SIDA Ttalurr y Forlgn Currn- Total Curre Foreign CurrTnc tal Currency Foreign Currenc,' Total oral.) (jrjg.) i- !al-.

Water Supply 987 1,071 2,056 2,595 9.2 3,537 3,7(0 1,201 4,901 (375) 143 (112) 122 (238) 139
Seuerege and Drainage 1,.2a 9.5 2,373 1,92) 374 2,297 2,911 169 3,060 (20) 151 (1a) 45 (130) 134

Operational Iquiaemt and Nisc*11aneauY 603 223 826 588 566fi/ 1,154 (na) 98 (noa) 254 (oa) 110
Sub-total 2,.15 2,016 LA31 5,121 1.539 6,660 7,199 1,936 9,135 (298) 141 (96) 126 (206) 137

Consulting Service.s 609 588 1,197 1,234 1,058 2,292 1,192 986 2,178 (125) 96 (167) 93 (132) 95

Interact turing Cat.truction 10. 147 562 562 (382) - - - (02) -

Administration 552 552 - - - - - -

Contingencies 305 210 515 329 4 372 (no) 108 (e) 21 (a) 72
Sub-total 756 588 1,3U. 1,539 1,268 2,80 2,635 1,030 3,66 (28) 171 (175) 8a (272) 13D

Total 3,171 2 .6 0 N 5,775 6,660 2,8077/ 9,467 9,834P/ 2,9662/ 12,799 (310) 17 (139) (221) 135

Coempltion Detea 1967-1969 1967-1970 1967-1972

I/ Inflation, 1973 US$ devaluation and IM dovaluatime of the Pakistani Rape. are not taken ainto account.
1/ The 78/SIA Credit is of US$ 3.5 allliom In equal acouats.
I/ the various equIpment and works included under this heading have always been considered part of the project (meter repair equipament, ater meters, laboratory equipment, aolf-clooog hydrants, vehiclaa, etc.) but ucre not houn as a*aparata category and "ae Included undar aor upply" except In t. 1969 revisIon and 1n actual coast figure.

The portions for uater, aoserage and drainage care respectively US 331,000 and US$ 150,000. The balance, .xcept for about US$ 6,000 cancelled fro. the IDA/S10A8Cr.dlt were used for eigucaianmoau *q,.l5=nt and warks.About 15% co-tccgencleo .era bociuded in oastruction coat *tiamataa.
/1he balance of the credit .a. allocated to local currency financing of consultants (US$700.000) and to contingencies (approx. U0200,000)./The balanc. of the credit, IS$700,000 equivalent, waou allocated to local currancy financing of conaultants.
Higher local costa due mainly to increases in duties., taxes and higher land value.

/The balanos of the crait, eppraxi-ataly 04600,000 equivalent, a allocated to local currency financing of consultants.
U50,000 auer cancelled from the credit.



Appendix Table 3: Credit 106-PAK: Lahore Water Supply, Sewerage and Drainage Project

IDA/SIDA Allocations (in equal amounts): Original, Revised and Actual

(in '000 US$)

Appraisal Revision Total Actual
1967 1969 IDA/SIDA

Water Supply 1,080 1,000 1,470
Sewerage and Drainage 940 400 138
Operational Equipment and Miscellaneous 200 292

Subtotal 2,020 1,600 1,900

Consulting Services: Foreign &change 600 1,050 986
Iocal Currency 700 700 606

Unallocated (contingencies) 180 180

Subtotal 1,h80 1,900 1,592

Total 3,500 3,500 3,A92

Cancelled 8

Grand Total 3,500 3,500 3,500



Appendix Table 4: Credit 106-PAK: Lahore Water Supply,,-Sewerage and Drainage Project

IDA Disbursement (1968-1973)

Year Amount of Credit

1968 290,46~

1969 132.060~

1970 805,166

1971 171,764

1972 494,398

1973 212,713

Total 2,106,583

1/ Amount shown disbursed in 1973 in Statement of Development Credits is actually
part of the exchange adjustment. The project was disbursed in 1972.

2/ Includes exchange adjustment of US$ 360,023.86 and a cancellation of US$ 3,.40.



106-PAI lAhore Waer Supply, leveragetand Drainage Project

1968 969 __________ 
172 Actual cc 3.

xI.tins Forecast Actual Forecast Actual Forecast Actual --.-.... Forecasr Actual of Foret

Plant copacityI (ftd) 57.5 62.5 (56) 73.6 (67) 82.7 (701 90'( 99.9 (74) 14

Totol POductimOL(-4d) 33.8 35.5 37 39.3 40 42.1 44 45.5/49* 49 52.9/65* 60 113/92

gnconc~redfor-cattJ(a1d) 33.5 12.9 (15) 13.7 (16) 1.6 (17) 11.3 (19) 13.2 (241 382

Water Con-umptioni/(-Ad) 20.3 22.6 (22) 25.6 (24) 29.5 (27) 34.2/28- (29) 39.71/38* (36) 90/94

po1u.ot30*J( ,02) 3.575 1,639 1,798 1,704 1,790 1,772 1.861 1,845 1,950 1,918 2,040 106

Population Served ('000) 945 1.065 1.020 1,107 I,160 1,240 1.270 1,290 1,360 1.438 1.440 '00

Percent of PopulatIon Served 60 6 57 65 65 70 68 70 70 75 70 93

Cross gped Served 35.7 33.3 36 35.5 34.5 33.9 34.6 35.3 34.7 36 63

(let Sped S.Ved)- (21.5) (21.5) (20.6) (21.3) (21) (25) n.

Unmoetoced Connections 46 .6506- 53,000 52,049 59,000 55.866 67,000 61.083 77,000/65.800* 66,160 89,000/72,500- 12.028 81199

metered Connection- 41333 6.000 4,849 0,000 5,222 11.000 5,733 15.000/10,000* 6,347 20,0 000* 6 800 14/30

Total 50,983 59,000 56,918 67,000 61,088 78.000 66.816 92.000/5.800. 72.507 109.000'90,300. 78.828 72/87

it parentheses indicat- actual LITW official estimate - The 21 wells built by 1972 have a combined capacity of 46.2 lmgd.

2/ .1341W official estimate adiwoted. .

/ A over 9A. o e t c ane o -tared it iast p be to estimate actual t cnsption. Nenrtheless, the figures in perentheoca can give an indicat!r : available water after deducting estimated

luge from actual production.

3Flgucca in parn.ttln. hidicae actual estimate arrived at by dividing eatimated wateor consumptionl by population served.

A/ Thi. L, 1WW figure differs fm the 33,000 figure given to the 397 Appraisal Report. The L1l figure has bee cnfirmed In the 1971 Phase II appraisal ,f Tne ik--l p-se a-ica 'as been suspended.

F ore ...t. given In the 3971 Phase 1 appraisal.



Appendix Table 6: Credit 106-PAK: Lahore Water Supply, Sewerage 
and Dranage Project

Project Financing Plan 1967 - 1972

(US$ million equivalent)
Original(1967)

Plan Actual

REQUIREMNTS FOR FUNDS

Project Construction Costs 9.1
Rhgineering and Management Services 1.2 2.1

Interest During Construction 0.2 0.6

Working Capital 0.2 0.3
Administrative Costs 0.6

Total 6.0 12.7

SOURCES OF FUNDS

IDA Credit 1.75 1.
SIDA Credit 1.75 1.75
Government 2.5 17.00

Total 6.0 14.5

Balance of Capital Funds Utilized for Operations 1.8

1/ Does not include works begun in 1971 outside the project.



Appendix Table 7! Credit 106-FAhi lAhara We.Ur Supplys. Seerag, and Drainage Project
Meam Statmants

Cameraseof AMr ael Repart Forecast and Actual
(1970 aid 3.971 Figures Adited)

(PRs nllimns)

191969 AU A9 1972
Year ftan June 30 Actua l' j AtT raIs iii Ap sD A wr saI Actuaa ='

Revaiue

Water Sales 10.1 4.9 1U.6/4.P 5.0 13.5/7.0 5.7 15.8'5.5 6.7 18.5/7.1 7.6
Connection Fees - 0.: - 0.' - 0.1 -/ .3 0.7 -/ .I 0.2
Sewerage LC P.7 1.0 '.9/7.6 1.0 3.'/1- 1.0 3.5/3.0 1.8 3.9/3.3 1.8
Connection Fees 0
Meter aentals 0.1 - 0.1 - 0.- 0.3 - 0.6 -
Other Incme 0 -/ .2-/ .8 -/ .8 0.- .A 0-.

Total Revenue 1'.9 6.6 16.6/7.9 6.6 16.9/9.1 7.1 19.6/0.6 .4 '2.8/11.4 11.i

Salaries and Wages 3.9 7.9 4.3 3.4 4.7 3.9 i C. .. s.7 4.
Power 1.7 1.3 1.4 1.0 1.6 7.1/ 1.8 1.7 1.1
chemcals - - . - . 0.4 -
Meintename 0.1 2.1 0.3 7.1 0.4 .0 0.6 1.1 0.7 1.:
Other 1.3 - 1.4 - 1.6 1.1 1.7 0.8 1.9 1.:
Cotlngmiciee 0 0.7 - .8 - .9 1.0

Sub-Tatal 7.2 6.3 8.1/5.8 6.5 9.1/6.8 9.9 10.'/6.6 8.0 11.6/6.; 10.7
Less Allocated to Capital - 0.1 - 0.3 - 0.9 - 1.5 - 1.8

Net Operating Costs 2p 66.' 9.1 9 10."/6.6 6.5 11.6/6.9 .9

Operating Profit (Ices) 5.7 0.4 6.5/7.1 0.4 7.8/9.4 (1.9) 9.4/3.0 '.4 11.4/.9 1.2

Son Operating

Depreciation 0.9 0.3 1.1 0.7 I.8 1.0 1.4/1.7 1.1 2.8/2.6 1.2Bed Debts 3.2 0.3 3.7 0.' 3.4 0.1 3.9/ .4 0.4 3.4/ .3 0.3
Interest -- -/2.2

Sub-Total 6.1 0.6 ).9 0.9 5.P 1.8 6.3/6.3 2.3 6.P/5.6 2.6

Not Reveue 1.6 (0.2) 1.6 (0.5) 2.6 (3.7) 3.1/(1.3) 0.1 5.2/G.7 ai.6)

Operating Ratio rncludng Dewclation
and Md Debts 88 103 89 UP 85 162 86 90 77 103

Net Fixed Assets Tear &kd inluling Wrk-in-Progreme 26.0 39.1 a46.5 48.6 68.8 52.3 93.9 61.7 11.7 73.?
fte of Rturn S 6.7 - 3.6 - 3.8 - .3/-2 - 4.5/2.5 -

1 Figuresfallring slash relresent 1969 revised projections.
2/ FigUreefollowing slash represent 1971 Phase TI Appraisal forecasts.
3/ 1972 &ee *vAlatim aft taken into account.
!/ Inclulas arrears for earlier years.



APeWW'W 'eble 8: Credit 106-PAK, TAhore Water Supply, Sewerage and Draeinage Project
alancs owto

(Phs -i1ane)

Start 168 1969 1970 1971 1972 2/
Tear ftdim June 30 Jul7 1, 1967 Apprsiaj- - Agae l Acet.A Ap r nA : Apr.Lsal 2/ Wtu--ml AVW 11

&SSETS
Current Assets

Other - 1.7 - 1.7 - 2.9 -/1.5 2.3 -/2.0 2.5

Cash 2.6 3.3 5.8 6.0 4.9 3.0 5.3 3-3/11-1 9.3 3.6/7.7 2.4

Accounts Receiveable 0.5 2.4 2.4 2.7 3.4 3.4 4.6 3.9/4.3 7.3 4.9/3.9 11.4
Inventories 2.0 2.0 .. 0 .10 1. 2.0 1.7 2.0/2.0 1.4 M2./2.0 1.3

Total Current Assets 5.1 7.7 11.9 10.7 11.9 8.4 11..5 9.2/18.9 20.3 10.5/15.6 17.6

Grose 19.1 19.-1 30.8 '6.0 5., W.5 1-3 68.8/81.6 44.0 93.9/95.0 60.0
Lose Depreciation 0.3 J.9 0.6 1. 1. . . 2.8/7.5 12/

4et 18.8 18.2 30.2 24.8 l4.0 2.7 39.9 66.4/76.6 40.2 91.1/87.5 55.0
work-in-Progress _ 7.8 8.9 19.7 . 27.5/ - 21.5 23.6/12.3 18.9

Total Fixed Assets 18.8 26.0 39.1 44.5 48.6 68.8 52.3 93-9/76.6 61.7 114.7/99.8 73.9
Deferred EKpenditure - _ ... .: - 10 10-4

TOTAL ASSETS L1.0 55. 0 77.2 76.1 103.1/95.5 92.0 125.2/115.4 101.9
LIABILITIES
zurrent LiAbilities

Accont s Payable, etc. - 1.8 4.9 2.0 5.2 2.3 5.5 2.6/1.2 6.6 2.9/9.6 6.6
LIT. Debt Maturing - - 3.2

Total Current Liabilities 1.8 4.9 2.0 5.2 2.3 5.5 2.6/11.2 6.6 6.1/9.6 6.6

Lona Term Debt

LMC 0.3 0.6 0.3 0.6 2.6 o.6 2.5 0.6 1.4 1.4

IDA - 2.4 1.2 8.3 2.0 8.3 5.9 8.3 6.7 -
SIDA - 2.4 1.2 8.3 2.0 8.3 5.9 8.3 6.7 -
Governminot - 3.9 8.0 11.8 15.2 11.8 30.4 11.8 -4.6 25.8 69.3

other - . - . - 19.1 . 4:6 . 58:2 --

Total LoIm Term Debt 0.3 9.3 10.7 29.0 21.1 48.1 44.7 70.6/57.3 59.4 8&.0/79.6 70.7

original 23.0 19.1 35.0 19.1 33.6 19.1 27.7.1 19-1/31.1 29.7 19.1/31.1 29.7
Earned Surplus (Dses) 0.6 5 0.A 5. .1 7.7 (. 10.8/(4.1) (3.7) 16.0/(4.8) (5-1

Total Met Equity 23.6 22.6 1 24.2 3 26.8 ?1.9 29.9/27.0 26.0 35.1/26.3 24.6

TOTAL LIAZL=TZES 1.0 U.2 77- 76.1 103.1/95.5 92.0 125.2/115.4 101.9

i/ 2 gum-afolloving slash represent 1971 Phase 1I Appraisal forecasts.
2/ 1972 Rupee devaluation not taken into accoamt.
3/ Rafiction of PR@ 3.9 milloan for previous over-etatements.
4/ Includes IDA/SIDA debt for which a separate breakdown is not yet available.



Appendix Table 9: Credit 106-FA: L:rore Water Supply, Sewerage and Drainage Project

Sources id Application of Funds

Comparison of Appraisal Repat ?erecaat and Actual
1970 and 1971 igures Audited)

(PRs millions)

1968 1969 1970 1971 1972
Tear Ending Jun 30 Appraal Act Appr Aporall/ Act aa lT A Appprp Acisal j Actual 3/

SOURE or FUNDS

Net Revenue 1.6 (0.:) 1.6 (0.5) 2.6 (3.7) 3.1/0.9 (0.1) 5.2/2.0 (1.4)
Interest Charges - - - - - 0.7 - 0.8 - 1.1
Depreciation 0.9 0.3 1.2 0.7 1.8 1.0 2.4/1.7 1.1 2.8/2.6 1.-
Accounts Payable 1.8 4.9 0.1 0.3 0 0.3 0.3 1.1 0.3 -

Sub-Total 4.3 5.0 3.0 0.5 4.7 (1.7) 5.8/2.6 3.1 8.3/4.6 0.9
Other Equity - 12.0 - 1.4 - - - - - -

DANS

IDA 2.4 1.2 5.9 0.8 - 3.8 - 0.8 - -
SIDA 2.4~ 1.2 5.9 0.8 - 3.8 - 0.8 - -Government 3.9 8.0 7.9 7.1 19.1 15.3 22.5 114.? 16.6 11.3
Other - - - - - - -

Sub-Total 8.7 10.4 19.7 11.0 19.1 22.9 29.5/12.6 14.6 16.6/23.8 11.3

IOTAL SOURCES 13.0 27.4 22.7/14.0 10.1 23.8/25.0 21.2 28.3/15.9 17.7 24.9/28.4 12.2

APPLICATIONS OF FUNDS

Project Costs F Emchange 3.7 - 8.8 - 8.7 - 6.8 - 4.6  -
L Cost 4.o - 10.3 - 16.0 - 18.4 - 15.8 -
DC- .6 - 1. - 2.3 - 3.2

7.8 20.6 19.7 10.1 ?6.1 8.6 27.5/1.3 10. 23.6/25.4 13.i

Accounts Receiveable 1.9 1.9 0.3 1.0 0.7 1.P 0.5 2.7 1.0 4.1
Interest - - - - - 0.7 -/2.2 0.8 -/4.7 1  1.1
Inventories - - - (0.1) - (0.2) - (0.3) - (0.1)
Deferred Expenditure - - - - - 9.3 - 0.7 - o.4
Other - 1.7 - 1.( ) . 0.2

TOTAL APPLICATIONS 9.7 24.2 20.0/13.0 11.0 26.8/13.5 20.8 P8.0/10.4i 13.7 24.6/31.9 19.1

Cash Surplus (Deficit) 3.3 3.2 2.7/1.0 (0.9) (3.0)11.5 0.4 0.3/4.8 4.o 0.3/(3.5) (6.;'
Cash /F - 2.6 3.3 5.8 6.0 4.9 3.0 5.3 3.3 9.3
Cash C/F 3.3 5.8 6.0 h.9 3.0 5.3 3.3 9.3 3.6 2.4

1/ nreas foLlowing slash represent 1969 revised projections.
2/ Figura following slash represunt 1971 Phase II Appraisal forecasts.
3/ 1972 Rupee devaluation not taken into account.
1/ Total reflects reported dedution of PRs 6.1 million, increase in workig capital.

r/ Inelud" debt amortization of PRs 1.6 million.
/ Total reflects reported addition of PRs 1.8, increase in working capital.



ANNEX I

Credit 106-PAK: Lahore Water Supply, Sewerage and Drainage Project

Evolution of Work Programs: Appraisal Report (1967-72) and Master ?lan and Project Revisions (1967-75)

TOTALS
APPRAISAL REPORT (April 1967) 1967-72 Program 1967 1968 1969 1970 1971 1972 1973 1974 1975

------- IA------- ------- I3-----

(1967-69) (The Project) (1970-72)

Water Sipolv Phases: IA + IB

Tubewells (no.) 30 (5 TW-Centers) 6 (1 TW-Center) 24 (4 TW-Ceni:ers)

Distribition grid (miles) 30 2 28

Street distribution (miles) 29 4 25
Water meters (no.) 19,000 4,000 15,000

Sewerage a Drainage

Sewers/Main (miles) ? 5 ?

Lateral severs (miles) ? ? ?
Sewerage pump & treatment station ?3 -
Drainage channels (miles) 3 3 ?

MASTER PLAN (as of Feb./March 1)69)
1967-75 Program

Watox Supply Phases: IA+IB+IIA ------- IA------- ------- I3------- ------ IIA-------
(1967-69)-/ (1970-72) (1973-75)

Tubewells (no.) 48 (18) 6 24
Distribution grid (miles) 90 15 43 32
Street distribution (miles) 293 103 (74) 95 95
Water meters (no.) 60,900 5,900 25,000 30,000

Sewerage and Drainag

Main sewers (miles) 47 5 23 19

Lateral severs (miles) 48 18 (13) 10 20

Sewerage treatment & pump station 3 1 1 1
Drainage channels (miles) 8 2 1 5

REVISED MASTER PLAN AND PROJECT
1967-75 Program

Water Supply Phases: I & II ----- I (the project)----- --------- II----------
(1967-70)1/ (1971-75)

Tubewells (no.) 50 21 (18) 29

Distribution grid (miles) 90 18 72
Street distribution (miles) 283 103 (74) 180
Water meters (no.) 60.000 10,000 50,000

Sewerage & Drainage

Main sewers (miles) 40 5 35
Lateral sewers (miles) 82 32 (13) 50
Sewerage treatment & pump station 3 1 2
Drainage channels (miles) 15 2 13

1/ Parentheses indicate items executed by LIT in 1967/68 "outside" the IDA/SIDA project.
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Credit 106-PAK

LAHORE WATER SUPPLY, SEWERAGE AND DRAINAGE PROJECT

Sumary of Water and Sewerage Rates of the LIT - Water Wing
(Except for minor changes, these rates were in use until

July 1973 when they were raised by 33-1/3%)

Water

Umnetered Domestic: 1) 1/4 in. Ferrule - PRs h.50/month for up to two taps
2) 3/8 in. Ferrule - PRs 9.00 " "f " f

3) 1/2 in. Fezrule - PRsl2.00 " f 
" "

L) 3/h in. Ferrule - PRs18.00 " " "

5) 1 in. Ferrule - PRs24.00 " " i
6) EverF additional tap PRs 0.50 per month
7) Alternative for Scales 1 to 6: 7-1/2% of annual

rental value f buildings, whichever is higher,
subject to minimum of PRs 56.00 per annum.

tbmetered Comercial: Lodging houses, stables, dairies, etc. PRs 18/month.

Metered Domestic: PRs 1.50 per 1,000 gal subject to minimum charge.

Metered Commercial
and Industrial: PRs 2.00 per 1,000 gal subject to minimum charge.

Minimum Charges per Month for Metered Domestic:

Size of Ferrule Consumwtion Minimum Charge PRs

1/2 inch 3,000 gal h.50
3/h " 6,000 gal 9.00
1 inch 10,000 gal 15.00
Above 1 inch 20,000 gal 30.00

Minimum Charge per Month Metered Commercial:

The domestic minimum charge plus 33-1/2%.

Religious and Charitable Institutions, Schools and Disoensaries:

Half the domestic rate.

Meter Rent per Month:

Size of Ferrule PRs

1/2 inch 1.25
3/h " 1.75
1 " 2.38
1-1/4" 3.63
1-1/2" L.25
2 " 5.38
3 " 8.38
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Community Standposts: PRs 0.75 per 1,000 gal. payable by the I=.

Bulk Water Supply: PRs 1.00 per 1,000 gal.

Hydrants: PRs 36.00 per month per hydrant.

Sewerage & Drainage - Domestic & Commercial:

In December 1970 the LIT and U signed an
agreement that IMC would transfer annually
PRs 3.0 million out of its collection of the
house tax to the LIT, and that this amount
would be increased proportionally with the
collection of the house tax from newly sewered
areas. The agreement will be effective from
July 1, 1971 subject to cancellation of the
present sewerage tax of 3-1/2%.

Bulk Rate: For corporate bodies - PRs 200 per acre.
For factories - PRs 400 per acre.
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MAP I

WEST PAKISTAN
LAHORE WATER SUPPLY,

SEWERAGE AND DRAINAGE PROJECT
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PA KIST-AN
LAHORE WATER SUPPLY, SEWERAGE AND DRAINAGE PROJECT, 1967-72

Compieted Sewerage and Drainage Works
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PAKISTAN
LAHORE WATER SUPPLY SEWERAGE AND DRAINAGE PROJECT, 1967-72

Completed Water Supply Works
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PREFACE

Loan 440 of December 27, 1965, was closed in August 1972 and the

following report represents an audit of achievements under the loan

against the objectives on the basis of which it was approved.

The valuable assistance provided by the Government of the Sudan

in the preparation of this report is gratefully acknowledged.

Currency Equivalents (1965 - 1973)

US$1.00 = LSdO.345

LSdl.00 = US$2.872

Weights

1 ton = 2,240 pounds

Sudan Fiscal Year ends June 30
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SUMMARY

On December 27, 1965, the Bank made a loan of US$31 million

equivalent (Loan 440-SU) to the Sudan to cover the foreign exchange cost

of three years, 1965/66 - 1967/68, of the Seven-Year Development Program

(1964/65 - 1970/71) of the Sudan Railways Corporation (SRC). The general

objective of the project was to increase the efficiency and capacity of
the Railways by providing additional diesel locomotives and rolling stock,
improving existing equipment and facilities, and implementing several

institutional and financial improvements. The total cost of the project
was estimated at US$47 million equivalent.

The major procurements under the project were the following: 20
mainline diesel locomotives (instead of 14 originally planned); 23 shunting
diesel locomotives; 670 goods wagons (instead of 350 originally planned);
and 96 tank wagons. A major accomplishment under the project was the

relaying with 90-lb rail of a 500-km section of the Khartoum-Port Sudan

track.

The successful physical completion of the project at about the

estimated cost was delayed by three and a half years mainly because of SRC's

rejection of all tenders for the mainline diesel locomotives on -the first

invitation of bids and the need to call new tenders, and the stoppage of
track relaying on the Khartoum-Port Sudan line to avoid interruption of

traffic during peak traffic periods. Most of the institution-building
measures in the loan covenants were adhered to whereas some of the finan-

cial measures (mainly settlement of current government accounts, reduction
of government equity capital and increase of interest rate payable to

Government) have not yet been implemented in view of SRC's deteriorating
financial situation.

Actual traffic growth proved to be much less than expected due
to the slower than expected economic growth but, more importantly, because

SRC has not been able to meet the existing demand due to low operating
efficiency and low motive power availability.

Operating efficiency has generally been declining since 1963/64
in spite of the fact that the Railways' fleet is now more modern. A
serious problem is the low availability of diesel locomotives, presently
65% for mainline and 56% for shunters. Particularly low (50 to 60%) is
the availability of the 20 Hitachi mainline and the 23 KSK diesel locomotive
shunters purchased under the project. These availability levels are un-
satisfactory even considering the particularly difficult conditions (desert,
sandstorms) under which SRC operates.

The financial situation of the Railways has deteriorated due to
the increase in operating expenses, which is attributable to the higher
cost of personnel resulting from both higher wages and increased numbers
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employed, and to low operating efficiency. Net income, which stood at
LSd 5.6 million in 1963/64, declined to LSd 1.1 million in 1972/73. The
cash position deteriorated from LSd 6.5 million in 1965/66 to LSd .02
million in 1970/71.

Actual economic benefits have been much lower than expected due
mainly to the low availability and utilization of motive power and to the
lower than expected traffic levels. The project dieselization program
(18% of project costs), which was estimated to yield a return of 20-22%,
now appears to be a marginal investment because of low locomotive avail-
ability. The relaying with heavier rails of the Khartoum-Port Sudan line
(36% of project costs) was to yield a return of 9.5%. This return has
probably not been attained since the anticipated increase in speed of
trains has yet to materialize; however, the track renewal itself was
essential in view of the age of the existing rails and only the investment
in heavier rails (20% of costs) may be questionable.

In conclusion, the project investments will remain marginal
unless their utilization is substantially improved in the near future.
The Railways, by being unable to carry the existing demand, have been
in recent years a bottleneck to the economic development of the Sudan.
In retrospect, it seems that at appraisal time too much attention was
devoted to the purchase of equipment and not enough to the utilization
of equipment. ,Given the difficult transition from steam to diesel
traction, which started in the early 1960's, the project should have
included a technical assistance program, essentially staff training and
improvement of maintenance and traffic operations. Only now, with the
Third Railway Project, has such a program started.



Project Performance Audit: Sudan Second Railway Project

I. Background

On December 27, 1965, the Bank made a loan of US$31 million
equivalent (Loan 440-SU) to the Sudan to cover the foreign exchange costs
of three years, 1965/66 - 1967/68, of the Seven-Year Development Program
(1964/65 - 1970/71) of the Sudan Railways Corporation (SRC). The total
cost of the Bank-financed project was estimated to be US$47 million
equivalent (LSd 16.38 million), representing 80% of the Seven-Year Program
investments.

Sudan is the largest country in Africa, with an area of about
2.5 million km2 . The railway has traditionally been considered the most
suitable transportation mode for the country in view of the inherent
advantages of rail transport over the long distances involved. Reflecting
this past policy, few countries in the world still rely so heavily on
their railway as the Sudan. With only 330 km of paved roads in 1973 and
with roads and river transport serving as feeders to the rail system
rather than offering alternatives to it, the railway is by far the most
important means of transport on the trunk routes (see map). The railway
system comprises 4,757 track km. The main trunk route from Port Sudan to
Sennar, which carries most of the imports to Khartoum and agricultural
exports from Wad Medani, is 1,057 km long and accounts for approximately
70% of total railway traffic. Traffic is predominantly (about 80%) long-
haul import and export movements (see chart and map at end). In addition
to its railway services, SRC was, until 1972, in charge of the operations
of Port Sudan and of the steamer services on the Nile.

The financing of the Second Railway Project was preceded by a
Bank loan (Loan 202-SU) of US$39 million equivalent extended in 1958 to
finance the foreign exchange component of the first two years (1958/59
and 1959/60) of the Railways' 1958 - 1961 four-year development program,
which was estimated to cost US$87 million (LSd 30.3 million). The Railways'
development program from 1961 to 1964 was financed by a loan from the
Kuwait Fund for Arab Economic Development. The main objectives of the
Bank-financed program for 1958/59 and 1959/60 were the extension by 790 km
of rail services from Babanusa to the west and south, the relaying with
75-lb rail of the 800-km Kassala-Gedaref line, the partial dieselization
of the mainline locomotive fleet by the procurement of 15 locomotives,
and the addition of 1,200 freight wagons. Most of the physical objectives
were achieved, but many organizational and operating problems remained.

In 1962, the Bank commissioned SOFRERAIL of Paris, railway con-
sultants, to study SRC's operations and future prospects. The loan for
the Second Railway Project was based to a large extent on the findings of
the SOFRERAIL study. However, one important aspect of operations which
was recommended for improvement in the SOFRERAIL study but not emphasized
in the project was the need to improve locomotive maintenance.
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Early in 1964 the Government requested Bank assistance in the
financing of the Railways' Seven-Year Capital Development Program, which
was an integral part of the Government's Ten-Year Plan for Social and
Economic Development (1961/62 - 1970/71). Following a Bank appraisal in
May 1964, negotiations were concluded in October for a loan covering the
first three years of the program. However, political changes in the
latter part of October 1964 delayed the approval of the proposed loan by
about one year, until December 1965. A second mission was sent in October
1965 to update the original appraisal report.

The Second Railway Project was designed to increase the efficiency
and capacity of the railway, river services, and harbor facilities of SRC.
Increased railway efficiency and capacity were seen by both the Sudanese
Government and the Bank as crucial for the economic development of the
Sudan. The main components of the Second Railway Loan (Table 1) were:

Railways

a) the complete dieselization of the Atbara-Wadi Halfa and
Karima line and the Er Rahad-Babanusa section, by the procurement of 14
mainline diesel locomotives;

b) the procurement of 23 diesel shunters to replace existing
steam equipment;

c) the procurement of 3 diesel rail-car sets to handle addi-
tional passenger traffic on the Khartoum-Wad Medani route;

d) the construction, on imported under-frames and bogies, of
41 passenger and 40 service cars and the procurement of 350 goods wagons,
90 livestock wagons, and 20 tank wagons;

e) the relaying with 90-lb rail of a 500-km section of the
Khartoum-Port Sudan line to increase the maximum speed of trains from
60 to 80 km/h and the average speed from 34 to 40 km/h;

f) the equipping of all passenger and freight cars not older
than 20 years with roller bearings to facilitate increases in vehicle
speed (on relaid 90-lb rail) and to reduce delays and maintenance expenses
due to "hot boxes";

g) the fitting of all rolling stock with automatic couplers to
reduce shunting time and train breaks and to be able to assemble heavier
trains.

Steamer Services

The procurement of a dredger to clear the waterway in the southern
routes and some minor replacement investments in plant and machinery.
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Port Sudan

The procurement of 6 cranes, light cargo handling equipment,
2 tugs, barges and pontoons, and the construction of a transit shed.

In addition to the above physical accomplishments, the following
measures in institution-building and finance were included as covenants in
the loan:

Institution-Building Measures

a) the reorganization of SRC as a corporate body (date
unspecified);

b) the separation of hotels and catering services and steamer
services from SRC to achieve greater efficiency;

c) the appointment of a Traffic Planning and Research Officer;

d) the appointment of qualified accountants to audit SRC.

Financial Measures

a) the settlement of current government accounts (debits and
credits with the Government) not later than July 1, 1966,
and thereafter on a periodic basis;

b) the reduction of government equity capital;

c) increase in the interest rate payable to the Government
from 4% to 6.5% (closer to the true market value of money);

d) the transfer of SRC funds to the Post Office Account;

e) the amendment of depreciation accounting methods;

f) the hiring of consultants to formulate changes in the
tariff structure;

g) the raising of salaries for SRC employees.

II. Project Implementation

A. Physical Accomplishments

The Second Railway Loan was closed on December 31, 1972, three
and a half years behind the original closing date of June 30, 1969. The
major reasons for the delay in the completion of the project were the
following:
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a) the rejection by SRC of all tenders for the mainline
diesel locomotives on the first invitation of bids and the need to call
for new tenders. Because of this, a tender for the locomotives (from
Hitachi, Japan) was accepted in mid-1968 instead of early 1967 as ori-
ginally scheduled. The problem arose in 1967 when the Bank disagreed
with SRC on certain specifications for locomotives which the Bank thought
to be too restrictive to permit satisfactory bidding from locomotive
companies. The Bank recommended in March 1967 that new tenders according
to modified specifications be called. After many negotiations, certain
companies did meet the modified specifications, without new tenders having
to be called. However, SRC informed the Bank in July 1967 that the Board
had decided to cancel the tender and had invited new tenders.

b) the stoppage of track relaying in the early part of 1968 to
avoid traffic interruptions during peak shipping periods and the delayed
arrival of hardwood sleepers from Malaysia and rails from India. The
relaying of the 500-km portion of the Khartoum-Port Sudan line, which was
to be completed in 1967, was delayed until October 1970;

c) the lengthening, by about three months, of SRC's supply lines
due to the closing of the Suez Canal in 1967.

There have been several changes in the list of goods, as shown
below:

Major Items on List of Goods

Number of Equipment
or Supplies Total Cost Unit Cost

Act. as % Act. as %
Est. Act. Est. Act. of Est. of Est.

(LSd million) (M) (7)

Mainline Diesel
Locomotives 14 20 1.26 2.20 174 122
Shunting Diesel
Locomotives 23 23 .98 .79 80 81

Goods Wagons 350 670 1.10 2.50 227 119
Tank Wagons 20 96 .08 .61 762 158
Livestock Wagons 90 90 .27 .30 111 111
Flat Wagons - 31 - .18 - -
Passenger Cars 41 63 .50 .90 180 117
Service Cars 40 107 .16 .39 243 90
Roller Bearings 2,910 3,580 1.46 .88 60 40
Relaying of Khartoum-
Port Sudan Line 500 km 500 km 5.60 5.36 95 96

Other Items - - 3.86 2.79 72 -
Contingencies - - 0.61 - -

Total - - 15.88 16.90 106
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The two major changes in the list of goods were the procurement
of 20 instead of 14 mainline diesel locomotives and the procurement of
1,057 instead of 541 wagons and cars (Table 1). These changes can beattributed to a 1968 Bank supervision mission, which concluded that SRC'smost urgent problem was to increase its diesel locomotive fleet in order
to be able to carry all the traffic offered. It was agreed that the best
way to obtain the needed additional motive power would be the expansion
of the contract with Hitachi from 14 to 20 mainline diesel locomotives.
The additional wagons and cars were also procured to carry the expected
traffic increase. In addition to the 20 mainline diesel locomotives pur-chased from Hitachi, SRC, also in 1969/70, purchased 10 (with UK financing)from English Electric. Funds for the purchase of the 6 additional Hitachi
locomotives and the wagons and cars were to be made available from thethen anticipated savings on other items on the list of goods.

The entire Bank loan of US$31 million equivalent was disbursed(Table 2), including a foreign cost contingency reserve of US$1.7 million(LSd 0.6 million). The local cost component of the project recorded anoverrun of US$2.9 million equivalent (LSd 1.0 million).

B. Loan Covenants

Institution-Building Measures

Among the highest priority items on the list of institution-
building measures was the reorganization of SRC as a corporate body.
In January 1967 the legislature of the Sudan passed a bill to reorganizethe Railways as an autonomous corporation. However, the supervision
mission of December 1969 stated that, although the establishment of SRCas an autonomous body had been technically completed, the Railways still hadthe appearance of a government department. There was a setback for theautonomy of the Railways when, in a decree dated April 1971, the powersof the SRC Board were assigned to the Minister of Transport. A new SRCAct of July 12, 1973, provides for a Board of eleven members consistingof a full-time Chairman, the General Manager, and three government, twounion and four user representatives. The Chairman and the General Managerare to be appointed by the President after consultation with the Ministerof Transport and Communications; the latter will select the other members.The Board is expected to be appointed and, in the meantime, its functionsare being carried out by the Minister. Under the Act, the Board will havereasonable autonomy and can delegate functions to the Chairman. Theproposed arrangements are satisfactory to the Bank.

Hotels and catering services were separated from SRC onDecember 1, 1971, to achieve greater efficiency. Steamer services wereseparated in mid-1972. A supervision report in March 1972 stated thatPort Sudan should not yet become an independent authority. The mainreason given was that Port Sudan operations are so integrated with therailway system that to separate the port now would decrease, rather than
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increase, operating efficiency. However, in May 1972, the Government
placed Port Sudan under the Ministry of Defense and appointed a committee
for separating the railway and the port, with the intention of creating a
separate corporation for handling port operations.

As specified in the loan covenants, a Traffic Planning and
Research Officer was appointed in April 1968. Also, the Auditor General
of the Sudan has been designated to audit SRC in place of an outside
accounting firm.

Financial Measures

The status of the financial loan covenants is as follows:

a) the current Government accounts were neither settled by
July 1, 1966 nor later on a periodic basis. In connection with the Third
Railway Project (Credit 457-SU), the Government has agreed to take measures
to settle overdue accounts by June 30, 1977, and to ensure prompt monthly
settlement of accounts for services rendered by SRC after February 1, 1974.

b) the reduction by repayment of government equity capital from
LSd 21.5 million in 1965/66 to LSd 6.0 million in 1970/71 has not taken
place because of the deteriorating cash position. Over the period,
government equity capital has declined by only LSd 0.7 million or 3%;

c) interest on government capital continues to be paid at 4%.
The Bank recommended in March 1972 that the 4% rate be maintained until
a fall in debt servicing charges expected to take place in 1978/79 is
realized, in order to prevent a further deterioration of SRC's financial
position. On July 1, 1973, the Government raised the rate for all public
corporations to 5%, but later (during negotiations of Credit 457-SU) agreed
to defer the application of this rule to SRC until the completion of the
Third Railway Project in fiscal 1977;

d) the Post Office Savings Bank Account was intended to be the
means by which SRC could place its surplus funds at the disposal of the
Government, and at the same time earn some interest. The transfer of
funds to the Post Office Account was delayed, with Bank approval, until
September 30, 1970. No funds have been transferred since then as there
has been no surplus cash.

e) the changes in accounting procedures have been implemented.
Formerly non-depreciable assets, such as buildings and tracks, are now
depreciated at approximately 3% per year;

f) one major problem area for the Railways was the tariff
structure. According to the SOFRERAIL study of July 1963, tariffs were
unrelated to the cost of services. This could lead to distortions in the
real economic cost of goods carried by rail, which in turn might lead to
erroneous decisions as to the location of new industries. Consultants
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from SOFRERAIL were hired in December 1971 to formulate specific tariff
proposals with a view to implementation in January 1974. Current rail
tariff levels are, for the most part, those established in January 1969,
when freight and passenger tariffs were raised by about 10% and 20%
respectively;

g) wage increases (aside from the average annual 5% cost of
living raise) effective July 1968, which put the Railways staff on a
higher pay level than government workers, were cancelled in July 1969
and re-instituted in July 1973. Although the raising of wages was
an agreement the Sudanese Government had made with the Bank, the Bank
accepted that they be temporarily suspended in view of SRC's deteriorating
financial situation.

The analysis of traffic, operating efficiency, financial per-
formance, and economic benefits made in the following sections will deal
only with the railway system (i.e. excluding Port Sudan and Steamer
Services), which received 92% of the total investments made under the
Second Railway Project.

III. Traffic

At appraisal time, freight and passenger traffic had been fore-
cast for the six-year period 1965/66 - 1970/71. The forecasts were based
on the various goals of the Government's Ten-Year Plan (1961/62 - 1970/71),
as revised in the light of experience during the first four years of the
Plan, and also on a detailed evaluation of the volume of freight traffic
during 1963/64 and 1964/65. From 1964/65 to 1970/71 revenue freight ton-km
was expected to rise by 53% and passenger-km by 35% whereas traffic through
Port Sudan was estimated to increase by 38%. The principal assumptions
were as follows:

a) a 5.2% annual increase in GNP;

b) a policy of import substitution was to be implemented so
that imports and exports would be approaching a balance in physical terms
by 1970/71. The import substitution policy was to double the Railways'
local traffic;

c) 1.6 million feddansl/ of new land were to be ready for agricul--
ture by 1970/71 by means of irrigation and mechanized rain-fed farming;

d) industry (including manufacturing and construction industry)
was to increase its share of the GNP from 9% in 1960/61 to about 16% in
1970/71.

Traffic growth proved to be much less than expected, as shown in
the following table (details are given in Table 3):

1/ 1 feddan = 0.42 hectares = 1.04 acres
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% Increase
1964/65 - 1970/71

Est. Act.

Revenue Freight Tons 59 17
Revenue Freight Ton-Km 53 20
Number of Passengers 43 9
Passenger-Km 35 24
Port Sudan Exports 74 30
Port Sudan Imports 16 39
Port Sudan Imp. & Exp. 38 34
Local Traffic 100 11

Only import traffic rose faster than expected. The shortfall in export
traffic (which rose by 30% against an estimated 74%) and the quasi-stagnation
of local traffic (increasing from 560,000 tons in 1964/65 to 620,000 in
1970/71 whereas it was expected to double) are the main factors explaining
why total revenue freight tons rose only by 17% as compared with a forecast
59%. As shown in Table 4, the fast increase in import traffic was largely
due to petroleum products (and to a lesser extent to fertilizers, insecti-
cides and wheat) and cotton was the only export commodity to show a signi-
ficant increase.

This slower than forecast traffic growth is explained partly by
the fact that the four principal assumptions at appraisal time proved to be
too optimistic. First, GNP growth in real terms averaged 2.9% per year
instead of the 5.2% appraisal estimate, partly due to the political-economic
instability then prevailing in the country. Second, the import substitution
policy met with little success, as can be evidenced by the growing disequi-
librium between imports and exports and the slow increase in local traffic.
Third, the development of new agricultural land appears to have been about
30% less than expected (postponement of the major Rahad Irrigation Project
and smaller expansion of mechanized farming). Finally, industrial expansion
was slower than expected, its share of GNP rising to 13% in 1970/71 as
compared with an estimated 16%.

However, a key factor in the slow traffic growth was the Railways'
inability to meet even the lower than expected demand due to the deteriora-
tion in its operational efficiency (to be discussed in the following
section). This is the main reason why both the number of passengers and
local freight traffic recorded a mere 1% annual increase; apparently,
passenger and local freight service was reduced as priority was given to
import and export traffic.

In the last two years (1971/72 and 1972/73), for which no forecast
was made at appraisal time, revenue-earning freight traffic has declined
from a level of 3.1 million tons in 1970/71 to 2.9 million tons in 1971/72
and 2.8 million tons in 1972/73 due primarily to the Railways' inability
to meet the demand. As shown by the following indices, SRC carried less
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freight traffic in 1972/73 than in 1963/64 (which was a peak year):

a!
1958/59 1961/62 1963/64 1964/65- 1970/71 1972/73

Revenue Freight Tons 75 93 117 100 117 111

Revenue Freight Ton-Km 67 90 121 100 120 113

Number of Passengers 104 98 100 100 109 108

Passenger-Km 75 90 103 100 124 132

a/ Base year for appraisal forecasts.

IV. Operating Efficiency

Although the need to improve operations had been stressed during

project preparation by the 1963 SOFRERAIL report, the Bank felt at appraisal

time that the Railways could improve by themselves, and the project did

not include any special component to assist in this regard (e.g., training

or technical assistance). For example, the appraisal report mentioned that

the locomotive-kilometers per available mainline diesel locomotive (105,000

km in 1963/64) could be increased substantially by improving maintenance

and increasing train speeds. It was noted that operating efficiency had

improved considerably during the seven years from 1957/58 to 1963/64 (with

some deterioration in 1964/65 due to a decrease in traffic) and that

further improvements could be expected.

In fact, since 1963/64 operating efficiency has tended to decline

(Table 5) and, although it carries less traffic than in 1963/64 and has a

larger and more modern fleet of locomotives and freight cars, SRC is not

able today to meet the existing demand as evidenced by the heavy congestion

at Port Sudan and the long shipping delays for most customers (for example,

SRC in November 1973 had not yet totally cleared the 1971/72 cotton crop).

Reduced availability of locomotives and poor operational utilization of

available locomotives and rolling stock have been the main restrictive

factors.

Locomotive availability has decreased since the start of the

project in 1965/66 whereas that of rolling stock has slightly improved.

The main reason for the decrease in the case of locomotives has been the

low availability of diesel locomotives which at present is 65% for mainline

locomotives and 56% for shunters, due largely to inability to meet the

local arduous operating conditions (desert, sandstorms), defects in design,

inadequate maintenance and insufficient spares supply. Following a super-

vision mission in 1968, the Bank recommended that SRC hire a diesel repair

and maintenance specialist to review the conditions of the diesel repair

facilities, to make recommendations for their improvement and to stay, if

necessary, for a period of 12 to 18 months. However, SRC took no action

as it felt that the Chief Mechanical Engineer could handle maintenance work
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satisfactorily. As the situation had not shown improvement by 1971,
the Bank again stressed the need for technical assistance. However,
only -in 1973, in connection with the preparation of the Third Railway

Project, was such an assistance program initiated.

Most of the locomotives bought under the project have suffered

from many failures and have been kept inactive for long periods due to

long delivery delays of spare parts:

a) The present availability (60%) of the 20 Hitachi mainline

diesel locomotives is particularly low considering their age (all

supplied in 1969/70). The principal failure has been with the governor

of the diesel engine.

b) Half of the 23 diesel shunter locomotives (KSK, Japan) are
now out of service awaiting spare parts. Originally, much trouble was

caused by several defects in design.

c) None of the three Hitachi diesel railcars is in operation.

The main failures have been with gearbox breakages and abnormal wear of

roller bearings.

The operational utilization of available locomotives and rolling
stock has also tended to decline as shown in the following table (details
in Table 5):

1963/64 1972/73

Locomotive-km per available mainline locomotive:
steam ('000) 52 36
diesel ('000) 105 67

Freight net ton-km per freight wagon ('000) 564 462-
Daily km per available wagon 87 65 /
Average freight wagon turnaround time (days) 8.4 13.5

a/ 1971/72.

The decline may be explained by frequent disruption of operations due to
locomotive failures, aggravated by a lack of adequate telecommunications,
and low staff productivity (low morale, labor unrest). In addition, wagon
utilization has been affected by the increased imbalance between the
traffic to and from Port Sudan following the faster growth of imports
than exports.

Despite the addition of 30 mainline diesel locomotives in 1969/70
(representing a 40% increase of the diesel fleet), the share of diesel
traction in total train-km has remained at about 75%. There has been,
however, a significant improvement in the average passenger and freight
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load per train. Also, since the beginning of the project in 1965/66,

the average number of traffic units per employee has slightly increased

hut has remained lower than the peak level of 1963/64.

On the whole, there is no doubt that the Railways' operating

efficiency has tended to deteriorate. In retrospect, it seems that the

difficult transition from steam to diesel traction, which started in the

early 1960's, should have been accompanied by a technical assistance

program, including staff training and improvement of maintenance and

traffic operations. Only now, with the Third Railway Project, has such

a program started.

V. Financial Performance

The financial situation of SRC has deteriorated mainly due to

a larger than expected increase in operating expenses, attributable to

higher personnel costs resulting from both higher wages and increased

numbers Employed, and to low operating efficiency.

Net income, which had shown a steady increase from 1959/60

to 1963/64 of LSd 2.8 million to LSd 5.6 million, declined to LSd 2.6

million in 1964/65 mainly due to the poor cotton crop of that year. At

appraisal time this figure was estimated to recover gradually to LSd 4.9

million by 1970/71. However, actual net income continued to deteriorate

and even ran in the negative in 1967/68 and 1968/69. Operating expenses,

which were estimated to increase between 1964/65 and 1970/71 by 23% to

LSd 14.6 million, increased by 37% to LSd 16.3 million (Table 6). The

cost of personnel in 1968/69 was LSd 6.6 million higher than in 1963/64

whereas gross revenue had increased by only LSd 2.1 million over the

same period. The number of SRC staff increased from 36,927 in 1964/65

to 40,565 in 1970/71. Had the increase in operating expenses been less,

net income would have been substantially higher as operating revenues of

LSd 18.9 million in 1970/71 exceeded the estimated growth rate from 1964/65

to 1970/71 of 41%, although revenue freight in 1970/71 of 3.1 million tons

were 25% short of the estimated 4.2 million tons. This increase in operating

revenues can be attributed to the tariff increases instituted in January

1969, which were intended to raise additional revenues of LSd 3 million per

year (Table 7).

SRC's cash position deteriorated from LSd 6.5 million at the end of

1965/66 to LSd .02 million at the end of 1970/71 (Table 8). Because of

the cash shortage, SRC resorted to a short-term Bank of Sudan loan of

LSd 3.3 million in June 1970. The principal reason for the deterioration

of the cash position is the almost threefold increase in accounts receivable,
from LSd 4.5 million at the end of 1964/65 to LSd 12.7 million at the end

of 1970/71 (Table 9), because the Government and other large users ship

on credit and did not pay for long periods of time. SRC did take action

to decrease the accounts receivable but to no avail; total receivables

reached LSd 16 million at the end of 1972/73.
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The separation of hotel and catering 
services and steamer

services from SRC will have a positive 
long-term effect on SRC's finances

because the hotel and catering services 
have been a marginal operation

and the steamer services have shown net operating losses in 1965/66,

1966/67 and 1970/71. However, the proposed separation of Port 
Sudan

operations from the SRC will have a 
negative impact on SRC finances as

Port Sudan operations, in spite of its 
relatively minor share in SRC's

total operating revenues (approximately 15%) have contributed, 
between

1965/66 and 1972/73, about 35% of SRC's net operating revenues. 
Without

Port Sudan operations, SRC's net income 
would have been negative not only

in 1967/68 and 1968/69 but also in 1970/71, 
1971/72, and 1972/73.

VI. Economic Benefits

At appraisal time, economic rates of return on major 
components

of the Railways' Seven-Year Program -- the Bank-financed project repre-

sented 80% of the Program investments 
-- were estimated to range from

9.5% to 24%, averaging about 15X We do not have enough information to

~,aiculate those rates of return (also, the appraisal report 
did not

give details on how original returns 
were estimated); however, a broad

evaluation can be made regarding the actual and potential economic

benefits of the two major items of the project (dieselization and track

renewal) and of the project as a whole.

The dieselization program, 18% of the Bank project, was to yield

a return of 20-22%. Availability of diesel locomotives purchased 
under

the project has been as low as 50% in recent 
years, cutting potential

benefits almost by half. This low availability has meant that, despite

higher investments, the project 
objectives have not yet been reached:

i) although 20 instead of 14 mainline diesels 
have been purchased, at

a total cost 74% higher than estimated, 
the Atbara-Wadi Halfa and Karima

line and the Er Rahad-Babanusa section are 
not yet fully dieselized,

ii) the shunting operations at Port Sudan have 
been fully dieselized

through the purchase of 23 shunters but some 
mainline locomotives had

to be used occasionally for these operations; 
and iii) none of the three

new railcars are in operation and passenger service has deteriorated.

In addition, maintenance costs, although not 
known precisely, are certainly

higher than estimated. Unless better utilization is achieved 
in the near

future, this investment will remain marginal.

The other major item of the project, the relaying with heavier

rails of the Khartoum-Port Sudan line (36% of the project) was supposed

to yield a return of 9.5%. The major benefit was to be the improved

utilization of locomotives and rolling 
stock as a result of an increase

in average speed from 34 to 40 km/h. The actual investment costs were 5%

lower than estimated, but a large part 
of the benefits have not material-

ized as the traffic has been lower than 
expected and the average speed on

the line has not increased. The maximum speed, which was to increase

from 60 to 80 km/h was kept at 60 km/h as trials 
on the new rails showed

that freight cars would tend to derail at higher 
speeds. Also, the welding

of rails, although recommended at appraisal time, did not take place.
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However, it should be noted that the track renewal was urgent because

the rails were 50 to 60 years old; thus, only 20% of the costs, repre-

senting betterments (heavier rails), may be questionable in light of

the actual average speed of trains.

Since the project represented nearly all of SRC's investments

over the project period, and since most of the expected economic benefits

were also financial benefits to the Railways, the expected 15% economic

return of the project should have helped increase the actual rates of

return on average net fixed assets. In fact, actual figures have not

met the appraisal forecasts:

Rates of Return on Average Net Fixed Assets (estimated vs. actuals)
(M)

1965/66 1966/67 1967/68 1968/69 1969/70 1970/71

Estimate 5.1 4.9 5.2 6.2 7.2 8.8

Actual 5.3 3.8 0.8 0.4 4.3 4.2

On the whole, the project will yield a return much lower than

expected as most benefits have been substantially reduced and total

investment costs have been approximately as expected.

VII. Conclusions

The project's main physical components, purchase of motive power

and rolling stock and renewal of track, have been executed at about the

estimated costs, although with a three and a half year delay. However,

the ultimate objectives, to increase the efficiency and capacity of the

Railways, have not been achieved. Given the vital role played by rail

transport in the Sudanese economy, it was certainly sound to increase

SRC's capacity, but in recent years the Railways have been unable to

carry the existing demand, although lower than expected, and as a result

have become a bottleneck to the economic development of the Sudan. A

major problem has been the low availability and poor operational utiliza-

tion of locomotives, due mainly to the unsuitability of some diesel loco-

motives to the local desert conditions, inadequate maintenance, insuffi-

cient spares supply and low staff productivity. The economic return of

the project investments will remain marginal unless their utilization is

substantially improved in the near future. In retrospect, it seems that

at appraisal time, too much attention was devoted to the purchase of equip-

ment and not enough to the utilization of equipment. Given the difficult

transition from steam to diesel traction, which started in the early 1960's,
the project should have included a technical assistance program, essentially

staff training and improvement of maintenance and traffic operations. Only

now, with the Third Railway Project, has such a program started.



SUDAN TABLE 1

Second Railway Project: Loan 440

Estimated and Actual List of Goods and Local and Foreign Costs
(LSd million)

Number of Equipment Local Costs- Foreign Costs Total Costs Unit Cost

or Supplies Actual as Z Actual as %
EAt. Act. Eat Act Eat Act. Eat. Act, of Estimate of Estimate

I. RAILWAYS

A. Motive Power and Rolling Stock

Mainline Diesel Locomotives 14 20 .35 .77 .91 1.43 1.26 2.20 174 122

Shunting Diesel Locomotives 23 23 .27 .22 .71 .57 .98 .79 bo 81

Diesel Rail Car Sets 3 3 .14 .10 .36 .26 .50 .36 72 72

Construction of Passenger Cars on

Imported Under-Frames and Bogies 41 63 .31 .60 .19 .30 .50 .90 180 117

Construction of Service Cars on
Imported Under-Frames and Bogies 40 107 .12 .13 .78 .26 .16 .39 243 90

Tank Wagons 20 96 .02 .20 .06 .41 .08 .61 762 158

Goods Wagons 350 670 .23 .80 .87 1.70 1.10 2.50 227 119

Livestock Wag 90 90 .05 .10 .22 .20 .27 .30 1i ill

Flat Wagons 31 .06 .12 .18

Procurement ane installation of
Automatic Couplers 5500 4300 .19 .26 .34 .34 .53 .60 113 145

Procurement and Installation of Sets
of Roller Bearings 2910 3580 .39 .22 1.07 .66 1.46 .88 60 40

Subtotal A 2.07 3.46 4.77 6.25 6.84 9 71 141

B. Other Works and Procurements

Procurement and Installation of Machinery
and Equipment .15 .25 .60 .23 .75 .48 , 64

Procurement of 90 lb Rails, Sleepers, and
Accessories for relaying of 500 km Track
of the Khartoum-Port Sudan Line 1.69 1.91 3.91 3.45 5.60 5.36 95

Miscellaneous Works .80 _ 03 _ .83

Subtotal B 2.64 2.16 4.54 3.68 7.18 5.84 81

Total Railways 4 5.62 9.31 9.93 14.02 15.55 106

II. RIVER SERVICES

Self-Propelled Dredger 1 1 .04 .05 .09 .13 .13 .18 138 138

Procurement and Installation of
Machinery and Equipment 02 04 04 08 06 .12 200

-ctal River Services .06 .09 .13 .21 .19 .30 157

III. PORT SUDAN

Diesel Tugs 2 3 .09 .14 .24 .23 .33 .37 112 75

Barges and Pontoons 15 3 .04 .02 .19 .07 .23 .09 39 196

Launches 2 .02 .03 .05
Vessels 2 .03 .09 .12
Procurement and ~nstallation of Cranes and

Light Cargo Handling Equipment 6 2 .10 .10 .35 .10 .45 .20 44 133

Trucks and Forklifts 16 .02 .02 .04

Construction of Cargo Transit Shed 1 .03 .03 .02 .05 .03 60
Twin Screw Motor Vessels 2 .05 .10 .15

Total Port Sudan .26 .41 .80 .64 1.06 1.05 99

Contingencies .61 .61

TOTAL ALLOCATED AMOT 5.03 6.12 10.85 10.78 15.88 16.90 106

1/ Including customs charges of approximately 40%.

Note: The actual costs of the individual items of the following sections are mission estimates (subtotal and total figures are not estimates): IA, II, and
III of local costs.

Source: SRC



TABLE 2

Sudan

Second Railway Project: Loan 440

Annual and Cumulative Loan Disbursements: Actuals vs Estimates

(US$ million equivalent)

Annual Cumulative
Actual as

Estimate Actual Estimate Actual % of Est.

1965/66 8.75 4.60 8.75 4.60 52
1966/67 18.23 4.70 26.98 9.30 34
1967/68 4.02 8.80 31.00 18.10 58

1968/69 4.20 22.30 71

1969/70 5.40 27.70 89

1970/71 1.70 29.40 94
1971/72 1.47 30.87 99

1972/73 .13 31.00 100-

SOURCE: SRC



TABLE 3
SUDAN

Second Railway Project: Loan 440

Estimated and Actual Traffic: 1965/66 - 1972/73

Average Annual

% Increase Growth Rate

1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/73 1964/65 - 1970/71 1964/65 - 1970/71

I. RAILWAYS

1. Revenue Fright Tons: 8.1%
Estimated ('000) 2961 3196 3421 3683 3919 4185 597% 8.7

Actual ('000) 2604 2670 2545 2904 3005 3062 2916 2799 17% 2.7.

Actual as % of Estimated 88 84 74 79 77 73

2. Revenue Freight Ton-km 7.3%
Estimated (million) 2502 2662 2824 3031 3213 3422 53% 3.

Actual (million) 2176 2289 2145 2507 2576 2683 2636 2520 20. 3.1%

Actual as % of Estimated 87 86 76 83 80 78

3. Number of PasSnger4s 43% 6.17

Estimated ('000) 3295 3470 3653 3846 4048 4460 3% 1.5%

Actual ('000) 3365 3538 3379 3241 3878 3417 3242 3383 91,

Actual as % of Estimated 102 102 92 84 96 77

4. Passenger-km
Estimated (million) 875 919 965 1013 1064 1117 35% 3.17

Actual (million) 886 957 920 991 1004 1023 104 1087 24% 3.67

Actual as % of Estimated 101 104 95 98 94 92

11. PORT SUDAN

1. Exports
Estimated ('000 tons) 1006 1072 1171 1298 1415 1355 7479% 9.7%

Actual ('000 tons) 899 654 915 968 956 1121 1127 1094 307 4.5%

Actual as % of Estimated 89 80 78 75 68 72

2. Imports
Estima ted ('000 tons) 1373 1475 1528 1591 1658 1735 162.% 57

Actual ('000 tons) 1459 1469 1583 1461 1562 2073 1970 1913 397 5.6%

Actual as % of Estimated 106 100 104 92 94 119

3. Total Exports and Imports

Esad (' 000 tons) 2379 2547 2699 2889 3073 3290 387. 5.5%.

Actual ('000 tons) 2358 2323 2498 2429 2518 3194 3097 3007 347. 5.0%

Actual as % of Estimated 99 91 93 84 82 97

SOURCE: SRC



.SUDAN TABLE 4

Second Railway Project: Loan 440

Actual Rail Freight Traffic by Commodity: 1965/66 - 1971/72

1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72

('000 tons)

1. To Port Sudan
Co tton 152 176 216 241 238 198 228

Cotton Seed 83 92 75 151 153 96 145

Other Oil Seeds 63 71 97 100 108 77 99

Oilcakes 153 148 144 170 117 195 119

Groundnuts 115 113 89 94 68 103 99

Maize & Millets - - - 76 10 40 94

Grains 141 43 70 41 40 29 31

Fodder 11 1 2 7 16 28 19

Cement - 3 3 3 10 20 18

Chrome Ore - - - - 15 25 15

Miscellaneous 124 133 117 46 68 61 56

Subtotal 842 780 813 929 843 872 923

2. From Port Sudan
Fuel Oil (in bulk) 85 88 97 116 132 132 134

Other Petroleum Products (in bulk) 262 299 308 324 377 414 455

Packed Petroleum Products 60 44 42 79 81 58 53

Fertilizers & Insecticides 59 67 78 106 115 117 118

Motor Vehicles 8 5 4 9 12 9 5

Iron & Steel Products 19 15 26 79 66 66 64

Chemicals & Medicines 3 4 5 25 11 18 21

Jute Goods 17 18 27 20 22 29 21

Flour 53 72 77 58 22 9 6

Wheat 44 53 65 74 150 222 162

Rice 3 5 4 8 10 8 9

Sugar 145 84 89 101 111 162 154

Salt 42 40 35 66 44 49 59

Tea 9 7 6 11 8 10 11

Timber 27 31 15 27 32 28 21

Paper 3 4 4 8 7 12 10

Glass Products 3 1 2 12 11 8 10

Miscellaneous 268 287 206 164 173 181 147

Subtotal 1110 1124 1090 1287 1384 1532 1460

3. Local Traffic
Cotton 44 51 58 12 96 68

Cotton Seed 44 44 22 48 24 8 2-

Other Oil Seeds 3 1 1 22 16 19 9

Maize & Millets - - - 181 152 80

Flour 7 6 4 7 46 58 i

Sugar 23 58 44 23 13 17 13

Cement 64 106 120 123 150 132 131

Firewood & Charcoal 38 34 38 44 46 35 33

Iron & Steel Products 2 4 3 7 8 10

Dates 33 30 32 33 28 25 30
Wheat 27 32 7 18 14 9 10

Timber 7 7 6 7 9 9 7

Miscellaneous 322 352 267 125 123 148 12,

Subtotal 614 726 602 650 725 618 503

4. Livestock 38 40 40 38 53 40 29

5. Service 209 194 121 147 130 107 11-

Total Revenue Freight (1 to 4) 2604 2670 2545 2904 3005 3062 2917

Total Rail Traffic (1 to 5) 2812 2864 2666 3051 3135 3169 303h

SOURCE: SRC



SUDAN TABLE 5

Second Railway Project: Loan 440

Summary of Actual Operating Statistics: 1963/64 - 1972/73

1963/64 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/73

I. SYSTEM

Route Km 4730 4740 4748 4752 4755 4756 4756 4757 4757 4757

11. TRAFFIC

Passenger numbers (000) 3125 3124 3365 3585 3379 3241 3878 3417 3242 3192
Passenger Km (million) 852 828 886 957 920 991 1004 1033 1041 1015
Average Journey (Km) 272 267 264 270 272 306 259 302 321 318
Freight tons (000) 3328 2818 2813 2864 2666 3051 3135 3169 3034 2905
Freight ton - Km (million) 2892 2388 2322 2441 2255 2640 2698 2785 2752 2628
Average Haul (Km) 869 849 840 852 846 865 861 876 900 905
Traffic Units (ton-Km plus passenger - Km) 3744 3216 3208 3398 3175 3631 3702 3818 3793 3643

III. TRAFFIC DENSITY

Passenger - Km per route Km (000) 180 174 186 201 193 208 211 215 219 213
Freight net ton - Km per route Km (000) 569 503 489 513 451 527 542 564 564 552

IV. OPERATIONS

Train Km - Passenger (000) 1528 1109 1790 1355 1305 1511 1790 1447 1590 1221
- Livestock (000) 186 220 394 392 370 432 511 341 226 126
- Freight (000) 6934 6413 5162 5523 5013 5596 5281 5038 4852 4895
- Total (000) 8648 7742 7346 7270 6688 7539 7582 6826 6668 6242

Train Km by Traction - Steam (000) 3820 2267 1991 2008 1200 2297 1757 1357 1577 1780
- Diesel (000) 4828 5475 5355 5262 4888 5242 5825 5469 5091 4718

Number of Locomotives in Fleet -
Mainline - Steam 112 112 112 108 107 111 96 94 96 96

- Diesel 72 72 73 73 73 73 103 103 103 103
Shunting - Steam 55 55 37 31 31 29 31 31 31 31

- Diesel 38 38 37 36 45 59 59 59 59 59

Number of Railcars in Fleet - Diesel 0 0 0 0 3 3 3 3 3 3

Number of Passenger Coaches in Fleet 538 563 562 573 600 617 640 644 642 -

Number of Freight Wagons in Fleet
(including service) 5777 5842 6158 6179 6287 6394 6449 6413 6577 -

Percentage Availability:
- Mainline Locomotives - Steam (7.) 74 76 85 70 85 77 74 76 75 75

- Diesel (%) 85 87 84 80 84 82 83 77 73 65
- Shunting Locomotives - Steam (%) 84 90 84 80 81 72 74 81 68 71

- Diesel (%) 97 89 67 69 73 63 66 69 59 56

- Railcars - Diesel (1) - - - - 100 100 33 67 67 0
- Passenger Coaches (%) 92 93 84 91 95 97 94 93 94 94
- Freight Wagons (%) 92 89 88 91 92 94 93 92 90 92

Average Freight Wagon Load per Loaded
Wagon (tons) 20.1 20.9 20.3 19.5 18.6 19.5 18.2 21.8 23.2 22.9

Average Freight Wagon Turnaround Time (days) 8.4 n.a. n.a. n.a. 11.1 9.8 10.6 11.1 13.1 13.5

Average Load per Freight Train - net (tons) 421 419 392 387 399 395 445 498 517 503

V. OPERATING EFFICIENCY

Passenger - Km per Train Km 558 746 494 706 705 655 561 707 655 830
Freight - net ton - Km per train Km 406 372 449 441 419 438 466 518 540 524
Net ton - Km per available Wagon per year (000) 564 459 428 434 395 447 449 470 462 -
Daily Km per available Wagon (Km) 87 n.a. n.a. n.a. 68 77 81 73 65 -
Ratio of Loaded to Total Freight Wagon Km 82 77 81 81 80 76 81 78 80 81
Locomotive Km per available Mainline

Locomotive - Steam (000) 52 33 28 28 25 32 26 23 36 36
Diesel (000) 105 93 90 97 87 97 84 68 72 67

VI. STAFF EFFICIENCY

Number of Employees - Railway Operating,
including Administration (000) 27.2 27.6 28.2 27.8 29.1 30.9 30.9 30.1 29.1 -

Employees per route Km 5.7 5.8 5.9 5.9 6.1 6.5 6.5 6.3 6.1 -
Traffic Units per Employee (000) 138 116 114 122 109 118 120 127 130 -

SOURCE: SEC



SUDAN TABLE 6

Second Railway Project: Loan 440

Breakdown of Railway Operating Costs: 1965/66 - 1972/73
(LSd million)

Average Annual

Growth Rate
1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/73 1965/66 - 1972/73

(M)Locomotive Running Expenses 1.84 2.03 2.05 2.58 2.52 2.45 2.77 3.31 8.8

Maintenance and Depreciation
of Rolling Stock 3.67 4.11 4.31 5.19 4.98 5.12 5.56 6.45 8.3

Maintenance and Depreciation
of Way and Works 2.56 2.55 2.95 3.30 3.34 3.51 3.67 3.87 6.1

Traffic Expenses 2.13 2.38 2.63 3.38 3.14 3.49 3.42 3.57 7.6

General Charges* 1.29 1.49 1.63 2.13 2.14 2.40 2.44 2.24 8.2

TOTAL 11.49 12.56 13.57 16.58 16.12 16.97 17.86 19.44 7.8

SOURCE: SRC

*Administration, London Agency, Stores Dept., Accounts Dept., Technical School, Office of Minister of Communications, Police and Ghaffirs,Sanitation, Fire Defence, Welfare and Staff Training Scheme, Contingencies and Other Abnormal Expenses.



TABLE 7

SUDAN

Second Railway Project: Loan 440

Estimated and Actual Revenues. Expenses, and Net Income: 1965/66 - 1972/73
(LSd million)

Average Annual
% Increase from Growth Rate

1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/73 Actual as % of Estimate 1964/65 - 1970/71 1964/65 - 1970/71

Est. Act. Est. Act. Est. Act. Est. Act. Est. Act. Est. Act. Act. Act. 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 Est. Act. Eat. Act.

I. OPERATING REVENUES

A. Railways:
Freight 12.00 10.83 12.78' 11.43 13.27 11.08 13.94 13.37 14.46 14.54 15.06 14.96 15.09 15.65 90 89 83 95 100 99 38 37 5.6 5.5

Freght 2.36 2.21 2.40 2.43 2.50 2.38 2.63 2.90 2.77 3.24 2.93 3.33 3.62 3.28 93 101 95 110 117 113 44 64 6.4 8.7

Baggage, Parcels & Mails .41 .43 .44 .43 .45 .53 .48 .49 .50 .55 .53 .57 .74 .85 104 97 (8) 0 - 0

Total Railways 14.77 13.47 15.62 14.29 16.22 13.99 17.05 16.76 17.73 18.33 18.52 18.86 19.09 19.78 91 91 86 98 103 101 41 46 5.5 5.8

B. Steamers .95 .82 .99 .93 1.02 2.15 1.07 2.65 1.11 2.77 1.16 86 93 209 248 248 19' 199/ 3.6/ 24.0!

C. Port Sudan 2.23 2.00 2.38 2.22 2.27 2.15 2.29 2.65 2.28 2.77 2.45 3.34 3.51 3.67 89 93 94 115 121 136 26 72 4.0 9.5

D. Hotels and Catering .65 .67 .68 .69 .71 .68 .75 .79 .79 .85 .83 - - 102 101 95 105 107 37- 331 6.6/ 6.01/

E. Other .05 .04 .05 .05 .05 - .06 - .06 - .06 80 90

Total Operating
Revenues 18.65 16.99 19.71 18.16 20.28 17.70 21.21 21.30 21.98 23.00 23.02 22.20 22.60 23.45 91 92 87 100 104 96 35 30 5.2 4.6

IT. OPERATING EXPENSES. EXCLUDING
DEPRECIATION

A. Railways 11.03 9.87 11.38 11.12 11.24 11.83 11.36 14.79 11.43 14.25 11.52 14.79 16.01 17.01 89 97 105 130 124 128 24 59 3.7 8.1

B. Steamers 1.12 1.07 1.13 1.25 1.15 1.33 1.16 1.66 1.18 1.57 1.19 95 110 115 143 133 7! 43. 1.44/ 7.3!'

C. Port Sudan .98 .98 1.06 1.12 1.10 1.15 1.11 1.47 1.12 1.34 1.12 1.52 1.60 1.66 99 105 104 132 120 135 33 81 4.9 10.4

D. Hotels and Catering .70 .60 .71 .71 .72 .70 .73 .86 .74 .88 .75 - - 86 99 96 117 118 28!/ 52!' 5.0!' 9.7a/

E. Other .05 .06 .05 .07 .05 .08 .06 .10 .06 - .06 120 126 144 185

Total operating Exj~enses,

Excluding Depreciation 13.88 12.58 14.33 14.27 14.26 15.09 14.42 18.88 14.53 18.04 14.64 16.31 17.61 18.67 90 99 105 131 124 111 24 38 3.6 5.5

III. DEPRECIATION EXPENSES

A. Railways 1.62 1.60 2.33 1.71 2.47 1.82 2.50 1.92 2.52 2.00 2.54 2.28 2.34 2.40 98 73 73 76 79 89 151 126 16.6 14.5

B. Steamers .18 .17 .18 .18 .18 .17 .19 .18 .19 .18 .19 98 98 95 94 93 03 19 19!' 13.4!' 13.4!'

C. Port Sudan .15 .15 .16 :16 .18 .17 .18 .15 .18 .22 .18 .19 .22 .22 100 103 96 83 120 103 100 ill 12.3 13.3

D. Hotels and Catering .03 .03 .03 .04 .03 .03 .03 .05 .03 .03 .03 - - 90 116 109 161 113 14042 1400!a

E. Other .01 .02 .01 .01 .01 .02 .01 .02 .01 - .01 130 78 171 142

Total Depreciation83 
12915117

Expenses 1.99 1.97 2.71 2.10 2.87 2.21 2.91 2.32 2.93 2.43 2.95 2.47 2.56 2.62 98 77 77 79 82 83 132 94 15.1 11.7

IV. GRAND TOTAL OPERATING EXPENSES 15.87 14.56 17.04 16.35 17.14 17.20 17.29 21.08 17.45 20.46 17.59 18.78 20.17 21.29 92 95 100 121 117 107 34 43 5.0 6.2

V. NET OPERATING REVENUES 2.78 2.44 2.67 1.81 3.15 .50 3.92 .22 4.53 2.54 5.43 3.42 2.43 2.16 87 67 15 5 56 62 40 (12) 5.7 -

VI. NON-OPERATING REVENUES .42 .48 .52 .36 .54 .38 .59 .48 .63 .79 .66 .63 .64 .55 114 70 71 82 125 95 32 26 4.8 4.0

VII. NET REVENUES BEFORE FIXED CHARGES 3.20 2.92 3.19 2.18 3.69 .88 4.51 .70 5.16 3.33 6.09 4.05 3.07 2.71 91 68

VIII. INTEREST ON LNG-TERM DEBT .95 .93 1.14 .99 1.30 1.03 1.35 1.12 1.31 1.16 1.24 1.50 1.52 1.61 97 86 79 82 88 120 41 70 5.9 9.3

IX. NET INCOME 2.24 1.99 2.05 1.19 2.39 (.14) 3.16 (.41) 3.85 2.17 4.85 1.79 .81 1.10 88 58 (6) (12) 56 36 85 (32) 10.8 -

Ratios

Operating Ratios (Z) 85 85 86 90 84 97 82 99 79 88 76 88 92 91

Times Interest Earned 3.3 3.1 2.8 2.2 2.8 1.4 3.4 1.4 4.0 3.5 4.9 2.7 2.0 2.3

Debt Service Coverage 2.9 2.9 2.7 2.1 2.7 1.4 3.0 1.3 3.2 2.4 3.1 2.0 1.7 1.6

Return on Average Fixed Assets in
Use at Beginning and End of Year (%) 5.1 5.3 4.9 3.8 5.2 0.8 6.2 0.4 7.2 4.3 8.8 4.2 2.6 -

a/ These figures for 1965/66 - 1969/70

): Negative

SOURCE: SRC



TABE 8

SUDAN

Second Railway Project: Loan 440

Estimated and Actual Cash Flow of Sudan Railways Corporation: 1965/66 - 1972/73

1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/73

Est. Act. Eat. Act. Et. Act. Et. Ac. .at. Act. Et_. Act. Act.

CASH REQUIRED

A. Investment 7.49 5.86 9.40 P.6o 2.28 6.47 .76 2.65 .51 4.55 .51 1.60 2.14 1.50

B. Interest of Debt:
IBRD Loan 202 .64 .63 .60 .55 .56 .50 .52 .48 .48 .40 .44 .38 .32 -36

IBRD Loan 440 0.04 0.04 .P7 .17 .48 .98 .58 .39 .59 .48 .59 .57 .58 .60

Kuwait loan '>7 7 7 .27 .96 .96 .24 .25 .23 .23 .22 .22 .21 .21

Ekglish Electric Co. (10 Diesel Locos) - - 0.03 - 0.03 0.04 0.03

Ministry of Treasury (10 Diesel Locos) - - - 0.01 0.01 0.01

Bank of Sudan Loan 0.02 .30 .37 .42

ADB Loan (First Loan No. EN/SD/TR/001) -- -- - 0.01
Total Interest on Debt F9 7 91.14 -9 T M -1.0 r1.34 1.1- T1- .1~ .2 T 1

C. Repayment of Debts:
IBRD Loan 202 .63 .64 .67 .67 .70 .72 .74 .74 .78 .79 .82 .82 .84 .92

IBRD Loan 440 m - - M - - - - - - .28 .28 .29 .34

Kuwait Loan - M ,.9 .29 .9 .29 .29 P?9 .29 .29 .49 .49 .52 .86

Ministry of Treasury (Egyptian Govt. Debt) .13 .13 .13 .13 .13 .13 .13 .13 .13 .13 .13 .13 .13 .13

English Electric Co. (10 Diesel Locos) - - - - - - 0.05 - 0.07 0.08 0.07
Industrial Development Corp. (Molasses Wagons) Ill- - - - - - 31.

Ministry of Treasury (10 Diesel Locos) 0.03- - - - 0.

Total 17 7 ' .09 T-7l- T57 1.16 172 7- .iu.c-MO

D. Repayment of Government Capital Advances - - 4.70 - .80 - 2.35 - 3.50 - 4.20 - -

E. Interest on Government Capital Advances .84 .84 1 .25 .84 1.07 .84 .97 .84 .77 .84 .53 .84 )82 .81

F. Changes in Working Capital 2.30 (.13) 0.08 2.27 .87 (.12) .31 .50 .23 3.79 34- 3.38 (.68) (37)
G. Donations 0.01 0.01 0.02 - 0.02 - 0.02 - 0.02 - 0.02 0.01 0.01

H. Bonus (One Month basic pay) . - - - * - - -
Total Cash Required 17 7 T -9 17--. 7.7 7. -9 7. 337 r. 1; -73 1.60 -7 9.16 7 24

CASH AVAILABLE

A. Net Revenue Before Fixed Charges 3.90 P.9? 3.19 2.63 3.69 .89 4.51 .71 5.16 3.33 6.09 3.29 2.70 112

B. Depreciations 1.99 1.97 2.71 2.10 2.87 2.20 2.91 2.30 2.93 2.42 2.96 2.68 2.76 2.62

C. Loans and Credit Facilities:
English Electric Co. (10 Diesel Iocos) - - - - - - - - - .72

S. Government (10 Diesel Locos) - - - - - - - - - .17 - 2 -

Bank of Sudan - - - - - - - - - 2.19
IBRD Loan 440 3.05 1.60 6.35 1.65 1.40 3.04 - 1.49 - 1.84 - .60 .52 0.05

Industrial Development (Molasses) - - - - - - - - - .11
Kuwait Loan .26 .18 - 0.08 --------- _

Total Loans 3.31 1.-78i r37 73 17 -3-0 1749 3= - 3272-2 .24

Cash on Hand at Beginning of Year 10.59 8.14 6.68 6.53 1.96 5.18 1.77 1.95 2.28 .18 2.84 (0.02 06 .23

Total Cash Available T.M 18T TM.- " 177 T.T 7"T . 1E-7 1T-59 1T77 9

CUMULATIVE CASH POSITION 6.74 6.52 1.25 5.20 1.76 1.94 2.28 .18 2.84 (0.01) 3.32 0.02 .22 .50

SOURCE: SRC

( ): negative



TABLE 9

SUDAN

Second Railway Project: Loan 440

Estimated and Actual Balance Sheet: 1965/66 - 1972/73

(LSd million)

1965/66 1966/67 1967/68 1968/69 1969/70 _ 970/71 1971/72 1972/73 Actual as % of Estimate

E 9/Act. Est /Act. E 9 cE/t Act. Est. Act. Act. Act. 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71

Est. Est. Est. Act. Est. A(t.7E)t(A.._ () (7)

ASSETS

Current ans 1.68 43 1.26 .14 1.77 .20 2.28 .30 2.84 .31 3.35 .22 .23 1.41 25 11 11 13 10 6

Cash In Banks in Ran t Acont 5.00 6.10 - 5.04 - 2.17 - .49 - - 4 2 115 ill 137 232
Sudan Government Current Account 4.26 4.62 4.55 4.80 4.87 5.63 5.14 5.74 5.25 7.24 5.46 12.72 14.18 16.00 108 105 - - 1 194
Accounts Receivable 6.31 - 6.38 - 6.56 6.75 13.13 12.87 13.30 117 - 1 47 51 167

Stores and Materials 6-35. 7.4 .03Q -55 
26.07 -72 071178

Total Current Assets 17.29 18.62 1.84 9.98 12.95 8.00 13.80 6.53 14.65 7.55 15.56 26.07 27.28 30.71

F i x e d A s s 
e t nl ' A s s1t

Gross Fixed Assets in Use 74.63 79.51 82.32 71.96 91.01 73.80 93.14 78.96 93.88 83.21 94.38 87.35 91 90.68 10 87 8 8 88 92

Less Accumulated Depreciation 12.22 12.00 14.93 14.02 17.80 16.17 20.71 18.42 23.64 20.61 26.60 23.17 25.61 24.93 108 85 78 83 89 94

Net Fixed Assets in Use 62.41 67.51 67.39 57.94 73.21 57.63 72.43 60.55 70.23 62.60 67.79 64.17 65.81 65.75 - 118 713 1746 2142 2021

Works Fad Equet in Po 6.74 . 8.46 10.06 2.05 14.62 .69 12.05 .56 12.00 .4 6. 72196 37 - 189 91 17 214 20
Works and Equipment n 67.51 75.85 68.00 75.26 72.25 73.12 72.60 70.79 74.60 68.25 73.47 72.19 69.37 89 96 99 105 107

Total Fixed Assets - - - - - - 99 89 90 91 96 118

Total Assets 86.44 86.13 87.69 77.98 88.21 80.25 86.92 79.13 85.44 82.15 83.81 99.54 99.47 100.08

LIABILITIES12019 1829192447

Cur t LIABILITIES1.96 3.33 1.85 3.34 1.59 4.13 1.61 1.76 1.68 4.19 1.74 7.27 9.52 12.00 169 180 259 109 249 417

Staff Provident Fund 1.40 1.37 1.49 1.39 1.58 1.53 1.67 1.92 1.76 1.84 .1.85 1.92 961 3

Short-Term Deb t ytfan Government Debt 2.25 - 2.13 - 2.00 - 1.88 - 1.75 2.82 1.63 5.45 5.39 7.66 - - - -

Sudan Government-Egyptia oenetDb .5 -- 6 78 39
Long-Term Debt: 13.91 12.44 19.59 13.42 20.29 15.74 20.55 16.50 18.77 17.54 17.66 17.04 16.43 15.22 89 68 77 80 93 96

Othrs .8 89 .6 .5 82 8.23 6.82 7.81 7.40 8.34 6.79 7.62 6.75 5.67 99 100 100 114 112 112

otal Long- e22.99 21.3 28.25 22.0 28.53 23.97 27.37 24.31 26.17 25.88 24.45 24.66 23.18 20.89 93 78 84 88 98 100

Total Long-Term Debt 22.9 j-2 28.2 22.0 28.5330434

Equity: 21.55 21.55 16.85 21.61 16.05 21.06 13.70 21.06 10.20 20.88 6.00 20.88 20.12 18.52 100 128 131 153 204 348

Surplu Gan n Capital 36.27 36.10 36.97 39.18 38.08 37.76 40.17 36.50 43.15 37.83 47.37 38.78ll 39 374 99 10 0 87 1
Surplus and Capital 57.82 57.65 53.82 60.79 54.13 58.82 53.87 57.56 53.35 58.71 53.37 59.66 59.39 57.26 99 112 108 106 110

Total Equity es -. 9 118

2/ 86.44 86.13 87.69 77.98 88.12 80.25 86.92 79.13 85.44 82.15 83.81 99.54 99.47 100.08 99

Total Liabilities

Ratios rrent Liabilities 8.8 5.6 6.4 5.9 8.2 3.9 8.6 4.0 8.8 4.5 8.9 3.5 2.9 2.6

Liquid Assets to Current Liabilities 5.6 3.3 3.2 3.0 4.2 1.8 4.6 1.6 4.8 1.7 5.1 1.8 1.5 1.5

Debt to Equity 28/72 21/58 34/66 28/72 35/65 30/70 34/66 31/69 33/67 34/66 31/69 35/65 34/66 35/65

1/ Rolling stock, vehicles, plant and equipment, land, buildings, permanent way quays and other works

2/ Actual total liabilities have been adjusted by 2-3% due to discrepancies in figures.

SOURCE: SRC
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PREFACE

Loan 512-TUN to the Socidt6 Nationale d'Investissement (SNI) of
Tunisia was signed on September 14, 1967 and finally closed in October
1972, when the last disbursement was made. SNI was renamed Banque pour
le De'veloppement Economique de la Tunisie late in 1973, but the old name
is retained here, where the history dealt with relates entirely to the
earlier period. This report represents a performance audit against the
objectives of Loan 512-TUN, as stated in the President's Report and
Appraisal Report supplied to the Bank's Executive Directors when they
approved the loan. Comparisons are made between the projections and
forecasts given in these documents and actual events, and the attempt
is made both to explain deviations and to assess the actual impact of
the loan on Tunisian economic development. General background for
treating this particular loan was gathered during a lengthy evaluation,
carried out in FY 1973, of Bank assistance to various Development Finance
Companies, including the SNI; in particular, reference was had, for
the present study, to the economic evaluations of thirteen SNI sub-
projects which proved common to the sample used in that evaluation and
to the population of some 50 projects partly financed with funds from
Loan 512-TUN. This earlier work was complemented with analysis of
statistics drawn from official Tunisian publications, SNI reports and
reports of SNI's external auditors and with a brief review with SNI staff
in November 1973 of the current status of sub-projects financed with the
proceeds of the Bank loan. No separate verification of the accounts of
SNI or its borrowers has been carried out.

Warm appreciation is expressed to the SNI and its staff for the
assistance provided.

Note: Currency Equivalents (Dinar):

1967-70: 0.52 Dinars per US$1.00
1971-72: 0.48 Dinars per US$1.00
1973: 0.44 Dinars per US$1.00
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SUMMARY

1. The loan 512-TUN, in the amount of $10 million, to the Societe
Nationale d'Investissement (SNI) of Tunisia, was signed on September 14,
1967. The loan proceeds were to finance productive investment in

private enterprises in Tunisia and to be used exclusively for foreign
currency costs.

2. Four-fifths of the loan were disbursed by 1970, and the ntire
loan, the amount of which reached, after cancellations, $9.3 million,
was disbursed by 1972. The loan was used to finance 28 industrial
enterprises, which received one-half of the loan proceeds, 4 enterprises

in the services sector, which received three percent of the loan, and
17 tourist hotels, which benefitted from the remainder of the funds.
Projects associated with these loans accounted, during 1968-72, for 7%
of total investment in the Tunisian manufacturing sector and for 13% of
total investment in hotel construction. The importance of these projects

was higher within the private sector investment, to which the Bank funds
were limited, accounting for 19% and for 16%, respectively, of total
fixed capital investment in manufacturing and hotel construction during
1968-72.

3. When the loan was appraised and negotiated in 1967, the inten-
tions of the Tunisian Government were to open the way for private sector
initiative and to give a higher priority to production for export, espe-
cially by light industry. These intentions started to materialize sub-
stantially in policy only in late 1969, after most of the sub-loans were
fully approved. During the period crucial for the allocation of the
loan proceeds, however, private investment in manufacturing fell 20%
short of targets cited in the project appraisal report. Also, there
was little, if any, increase in attention to export production, through
a better organization or greater incentives. The former was determinant
for the relatively slow disbursement of the loan, and, more broadly, for
the lack of dynamics in the general activity of the SNI. The latter
obscured the need to emphasize specialized lines of production in which
Tunisia might develop comparative advantage. The sub-loans were chan-
nelled into creation or expansion of enterprises in a wide variety of
fields, producing relatively unsophisticated goods for the domestic mar-
ket. These products were generally turned out quite efficiently, however,
in contrast with most of the public enterprises, and were selling at
prices competitive with imported goods.

4. Tourist hotels created with the help of funds from the Bank loan
became an important contributor of foreign exchange. The decision to
develop tourist facilities on the Tunisian coast of the Mediterranean
proved to be a good one, both from the point of view of new employment
opportunities and of the balance-of-payments, issues which were in the
forefront of Tunisian difficulties in the 1960s. This decision was
effectively (because quickly) implemented and national investment in
tourism exceeded projections, but the efficiency of this operation was
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open to doubt. Many of the hotels financed from the proceeds of the
loan were built with a more luxury-seeking and free-spending clientele
in mind, than the group-travel, package-tour, low-income tourists who
arrived. The inevitably low receipts, compared with high investment
cost, much higher in practice than originally projected even for the
more remunerative clientele, resulted in financial difficulties for the
hotels and debt servicing arrears for the SNI, particularly as the lat-
ter's loans were given terms which, at 9-10 years, were rather short
for hotels.

5. Considerable involvement in lending to hotels was not without
influence on increased claims for local currency financing, which the
SNI could not fully meet. Its role in domestic resource mobilization
remained insignificant throughout the second half of the 1960s, but it
took some small but important initiatives in this area in the early
1970s.

6. SNI has faced serious problems of arrears, particularly of interest
payments on hotel loans, and these, together with much more rapid growth
than expected of administrative expenditures, have been the main factors
accounting for SNI's disappointing financial performance - pre-tax net
earnings of only 6.4% of equity in 1970 compared with 11.2% projected.
Moreover SNI's external auditors have qualified their statements about
the company's accounts, mainly due to deficiencies in the accounts of
enterprises to which SNI has provided loan or equity financing, and
specifically withheld their approval of SNI's income statement for 1972,
citing the need for larger provisions against losses. It is however
hoped and expected that, just as some earlier provisions for interest
unpaid have so far proved unnecessary, so significant losses will be
avoided on loans in arrears, 27% of portfolio at the end of 1972 down
from 45% at the end of 1971.

7. Given the stated objectives of the Bank's loan and the framework
of Government policy - somewhat different from what had been expected at
loan appraisal - the positive elements in the use of loan proceeds, such
as the financial support given to the relatively efficient private sector
in industry and to the foreign exchange generating tourist sector,
clearly outweigh the negative elements that existed, such as lack of ex-
port emphasis in industrial financing and doubtful financial viability
of hotels.



PROJECT PERFORMANCE AUDIT

OF

TUNISIA SECOND DFC LOAN (512-TUN)

The Loan, Its Setting and Conditions

1. The Societ6 Nationale d'Investissement (SNI) was established in
1959, with a share capital of 2 million Dinars, 58% owned by the Tunisian
Government. It was meant to become essentially a promotion-oriented
bank, an orientation considered desirable in a setting where private
capital was scarce and hesitant to undertake industrial ventures. Between
1959 and 1965, SNI invested most of its capital in the equity of new and
expanding enterprises, whose slow maturity and often low profitability
did not make possible a timely recovery of this capital. Thus, by 1965,
the SNI faced a situation where it could not meet new demands for capital.
It was at that time that the Bank responded to a request for advice, aid
helped to organize privatization and recapitalization. Shortly after-
wards, in May 1966, the Bank granted its first loan to the SNI, for $5
million. When this loan became committed ahead of schedule (although
its disbursement lagged considerably) the SNI applied, late in 1966,
for a second loan, double the size of the first. A Bank appraisal mis-
sion visited Tunisia in January/February 1967. The President's Report,
proposing a $10 million loan to the SNI, was prepared in June 1967 and,
after the Board's approval, the loan was signed on September 14, 1967.

2. The main justification of the loan presented in the documents sub-
mitted to the Executive Directors was twofold - the favorable private in-
vestment climate anticipated in Tunisia for the coming years and the good
performance shown by the SNI in its project appraisal and selection of
sub-borrowers. Thus, firstly, the Bank's analysis permitted to predict
that, although the general level of investment was to be lowered because
of a deterioration in the financial situation of the country in late
1966, it would be mainly the social infrastructure that would suffer;
on the contrary, new investment in productive sectors such as agriculture
and industry, as well as in tourism, was expected to be on the rise.
Further, relatively more prominence than in the past was expected to be
given to the private sector, and this not only because some large public
projects in the manufacturing sector were completed by that time, but
also because the Government explicitly expressed its desire to see the
private sector fill the gap in creation of medium-size enterprises, cap-
able of undertaking export activity in such industries as food processing,
textiles and clothing. Secondly, the Bank's 1967 appraisal mission
found the SNI's progress since reorganization to be satisfactory, with
its management well in control an,.d its project appraisals improved compared
with the past. The capital structure of SNI was considered sound.
Profits which were at that time free of tax, were 7% on the share capital
in 1966, but when Government subsidy was included, they attained 10.3%,
and they were projected to reach nearly 13% in 1970, after the Government
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subsidy would have ended and taxation begun. SNI's first dividend to
its shareholders, 4%, was declared for 1965 and again for 1966, and its
liquid position was strong.

3. The Bank's loan to SNI was intended to meet a number of broad
economic objectives. Firstly, the loan was considered as one component
of about $100 million worth of suitable lending which the Bank, at two
Consultative Group meetings in December 1965 and March 1967, in principle
undertook to provide Tunisia. At the latter meeting, the Tunisian Govern-
ment affirmed, among other things, its intention to adjust its investment
program more closely to economic priorities, with special emphasis to be
given to export production, and its goal to encourage private investment.
These intentions were accordingly incorporated into the President's
Report presenting the loan. Secondly, the loan, aside from financing
manufacturing industry, a sector supported traditionally by SNI, was
also to be channelled into tourism, which was expected to receive about
one-half of the entire loan. This high exposure in a sector known for
its risk was motivated by the great growth potential of tourism, and by
the Government's willingness to leave most new investment in this sector
to private initiative. The SNI was considered ideally suited to attenuate
the risks to which the tourist sector is traditionally exposed, by apply-
ing a careful project appraisal, insisting on sufficient equity capital,
requesting adequate security for projects financed and selecting qualified
management. Moreover, the SNI Board decided to set the limit on loans
to the tourist sector at one-third of all loans and investment outstanding.

4. Various limits were defined to SNI's freedom in use of the loan
proceeds. In line with standard Bank policy at the time, they were to be
used exclusively for foreign exchange expenditures and for private-sector
projects. The free limit, below which proposed sub-loans would not be
subject to prior Bank approval, was to be raised from $50,000, the level
agreed for the Bank's first loan to SNI, to $100,000. All equity invest-
ments out of Bank loan proceeds would require prior Bank approval. SNI's
policy statement provided that loans should not normally be for less than
$30,000 equivalent. The Bank's loan was to be repaid according to an
adjustable amortization schedule reflecting SNI's repayment schedules for
sub-loans financed from the loan, normally not to exceed 15 years. The
grace period on the entire loan was set at 20 months. Finally, the
foreign exchange risk was to be assumed by the Tunisian Government, as
in the case of the preceding loan.

Planned Targets and Their Achievement

5. The loan was forecast to be committed within 24 years and fully
disbursed within 4 years. It has actually been committed over about
4 years and disbursed over 5 years. However, four-fifths of the loan
were disbursed within the first three years following the signature of
the loan, i.e., during 1968-70 (see Table 1). During these three years,
the loan proceeds accounted for 56% of total SNI foreign exchange disburse-
ments. Thus, the fate of the loan cannot be extricated from the general
lending situation of the SNI during this period. Moreover, the SNI's
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overall successes and failures could not be analyzed outside the evolution
of the Tunisian economy.

6. A Bank economic mission had visited Tunisia in October-November
1966 and the Loan Appraisal Report took account of its findings for the
macroeconomic projections covering the three-year period 1967-69 when
the loan was expected to be entirely committed and most of it disbursed.

The forecast which emerged was based on a number of assumptions, considered

plausible in the light of the arrangements reached for an IMF stand-by and
the Government's willingness to scale down the investment program. It was
also based on the discussions during the Consultative Group meeting,
which indicated more encouraging prospects for the Tunisian private sector.
These assumptions did not hold true, however, during 1967 and 1968, the
last two years of the second Plan period; it was only toward the end of
1968 that some adjustments started, alongside improved economic performance
of the Tunisian economy. Toward the Fall of 1969 Tunisia's general econ-
omic policy took a new turn: centralization began to be reduced, a greater

role was effectively given to private initiative and a certain retrench-
ment on the development goals of the past was decided. These trends
resulted in a considerable deviation between what had been projected in
1966/67 and the actual development. Thus, while actual investment in

manufacturing ran 40% above the projected volume, this was mainly because
massive public investment continued unabated, while actual private invest-

ment fell 20% short of projected. This could not happen without influencing
the aclual outcome of the SNI lending. While the SNI's approvals ran as
projected or greater, its effective disbursement during 1967-69 was one-
fourth below original projections.

7. National investment in the tourist sector came out greater than
forecast, about 10 percent above the projected level, and the importance
of the private sector in the total was also quite close to the forecast,
hovering around 80% of the total. However, unit costs in tourism in-
vestment proved much higher than expected. The original estimate, for
which 17e Bank largely relied on the Government's tourist promotion
agency- , assumed the cost per bed to be about 2,500 Dinars (US$4,750).
On that basis the Bank expected the foreign exchange expenditure in the
cost of hotels not to exceed 25%, or $4.4 million out of the $17 million
worth of tourist projects which SNI planned to support during 1967-69.
The debt-equity structure of these hotels was expected to be 60:40. The
SNI was to cover from its own Dinar resources a part of domestic currency
requirements for both loan and equity, but this part was planned to be

relatively insignificant, so that an expected $3 million loan from the
Swedish International Development Authority of which 70% could be used
for domestic currency loans, together with SNI's resources, were judged
adequate.

1/ Commissariat Gendral au Tourisme et au Thermalisme (CGTT).
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Table 1

Macro-economic Targets and Related SNI Projections
(In million Dinars, current prices)

Actual Over

Projected
1967 1968 1969 1967-69 (in %)

Manufacturing Investment

Total projected 9.7 8.1 11.7 29.5 +40.3
actual 12.9 11.5 17.0 41.4

Private projected 4.5 5.0 6.0 15.5 -20.7actual 3.6 3.6 5.1 12.3

Share of public in total (%) projected 53.6% 38.3% 48.7% 47.5%
actual 72.1% 68.7% 70.0% 60.3%

Tourism Investment

Total projected 8.3 14.5 15.0 37.8 +9.2
actual 13.0 13.8 14.5 41.3

Private projected 8.0 10.0 10.0 28.0 +15.0actual 10.5 10.3 11.4 32.2

SNI

Total Disbursement projected 2.3 3.1 3.2 8.6 -16.3
actual 1.1 2.6 3.5 7.2

Total Disbursement
(net of equity investment) projected 2.2 2.9 3.2 8.3

actual 0.9 2.4 2.9 6.2 -25.3

Total Disbursement
(foreign currency only) projected 1.6 2.1 2.3 6.0 -24.3

actual 0.6 1.8 2.2 4.6
Of which:
512-TUN actual - 0.5 1.6 2.1

Total Approvals projected 3.0 3.2 3.3 9.5 +31.5
actual 3.9 3.2 5.4 12.5

Total Approvals
(net of equity investment) projected 2.9 3.1 3.2 9.2 +22.8

actual 3.7 3.2 4.4 11.3

Source: Projections derived from the IBRD Appraisal Report and Economic Report
for 1967; actual evolution calculated from official statistics and
the SNI reports.
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8. These expectations proved to be overly optimistic. A sample anal-

sis of four out of the 17 hotels financed under Loan 512-TUN shows an in-

vestment cost overrun of 54% over the original forecast. Review of balance

sheet data for a broader sample of 12 hotels shows that the ratio between
long- and medium-term debt and equity turned out, at 45:55, virtually as
projected but they had had to take up considerable amounts of short-term

credits in order to finance cost overruns, and the short-term indebtedness

added up to one-half over the already contracted long- and medium-term

debt. Operation of most of the hotels proved less profitable than

originally thought, and their long-term debt servicing suffered accord-

ingly. Secondly, as a good share of cost overruns was on civil works

and furnishings, mostly local currency financed, the SNI's domestic
currency financing, both in direct loans and equity participations, was

higher than planned. The original projection for 1967-69 provided for

30% domestic currency needs in total SNI disbursements, and for 26% of

domestic currency needs for total loan disbursements, excluding equity.

Actually, notwithstanding the small shortfall in disbursement during this

period, these shares became 38% and 28% accordingly (Annex Table 2).

These somewhat higher percentages, in conjunction with some arrears that

occurred, evolved into an acute local currency shortage for the SNI by

1969, which compelled it to turn away potential borrowers.

Economic Impact of the Loan 512-TUN - A Broad Perspective

9. In a somewhat longer perspective, the impact of the SNI lending
on the development of manufacturing and tourism in Tunisia has not been
negligible. Projects supported by the SNI accounted for 5% only of
total investment in the manufacturing sector in 1968, but this share grew

to 12% in 1969 and continued to grow, to reach 22% in 1972 (see Annex
Table 3). The importance of SNI's role in the manufacturing sector has
been, in a way, inversely proportionate to the role played by the public
sector in industrial development, the latter decreasing from about 70%
during 1967-70 to 53% in 1971 and 33% in 1972 (Annex Table 5). Over the
p-eriod 1968-72, during which the loan 512-TUN was disbursed, some 15% of
total industrial investment was accounted for by projects supported by SNI
and nearly 7% by projects benefitting from the proceeds of loan 512-TUN.
The SNI's role and the relative importance of the Bank loan varied from

industry to industry. Both SNI and the loan were associated with more
investment in the capital goods industries than in the consumer goods
sector, although SNI's disbursements were greater in absolute amount for
the latter.

10. In terms of results of projects, the importance of those supported
through loan 512-TUN may considerably exceed the projects' share in total
investment, mainly because performance coefficients of the private industry
in Tunisia have to date apparently exceeded by far those of the public
industry. Thus, the capital/value added coefficient has been estimated
at 7.3 for public industry and 1.6 for private industry. Of the 90 million
Dinars invested in Tunisian manufacturing during 1968-72, public investment
accounted for about 63 million, and the SNI-supported projects for about
13 million, of which projects assisted by the Bank loan represent some
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6 million Dinars (see Annex Table 3). The coefficients imply that the
public investment yields annually only 8.6 million Dinars in value added,
while the private investment supported by Loan 512-TUN, only a tenth as
big, would yield 3.7 million Dinars annually.

11. The contribution of the Bank loan to creation of new employment
opportunities was also .. ignificant, although more commensurate with the
capital investment it supported. At the average capital cost per indus-
trial job calculated for the SNI-supported projects of $8,500, the loan
helped to create, during its disbursement period of 1968-72, some 1,400
new jobs, compared with an overall growth of manufacturing employment
during this period by some 12,000 persons.

12. The loan, however, failed to bring about any significant additions
to Tunisia's industrial export performance. The overall share of manufac-
tured exports, excluding olive oil and superphosphates, remained low in
Tunisia, hovering around 10% of the value of manufacturing output, and
projects supported by the SNI did not show any specifically higher per-
formance. Out of 28 irdustrial projects supported by Loan 512-TUN, only
four or five were continuously involved in export business.

13. The contribution of the loan to investment in tourism was much
more pronounced than its effect on manufacturing industry. The share
of SNI-supported projects in total capital investment in tourism has been
substantial, hovering around 40% of total investment from 1968 through
1972. SNI loans went to slightly more than one-half of hotels built
by the private sector during that period. The loan 512-TUN itself con-
tributed to projects accounting for 13% of total investment in tourism,
greater than in manufacturing although less as a proportion of SNI's
total involvement in that sector.

14. Given the large weight of the SNI in financing tourism develop-
ment, the common characteristics of hotels financed from the Bank loan
were relatively closer to the country's average than has been the case
for manufacturing projects. It is suspected, however, that contrary to
the case in industry, the hotels suppor7ed by SNI in this period may have
erred rather on the negative side of the all-country average, mainly
because they were, in a sense, overbuilt. Their low average size of
some 250-300 beds/hotel and their high investment cost made them suitable
for the upper/middle-income individual tourists which Tunisia expected to
receive. With European per capita income increasing quickly and the air
charter form of travel spreading widely, packaged mass tourist movement
has materialized instead. The average expenditures per tourist proved
low, especially compared with the actual investment costs, and many of
those hotels have suffered losses on their current operations, at least
in the early years.

15. All in all, however, the tourist movement proved beneficial to
Tunisia, especially to its balance of payments. Foreign exchange receipts
from tourism grew from $42 million in 1968 to nearly $150 million in 1972,
or one-half of export receipts for factor and non-factor services.
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The labor-creating capacity of tourism is also considerable. Assuming
an actual cost per bed of some 4,200 Dinars (the average for the four

hotels studied in greater depth), it can be estimated that the 17 hotels

assisted under Loan 512-TUN added 2,300 new hotel beds and, at 1.8 beds

per employee, about 1,300 new jobs, almost as much as in the manufacturing
industry - though of course at higher unit cost, of some $15,000 equivalent.

The Choice of Projects

16. The proceeds ofLoan 512-TUN were on-loened to 49 enterprises,
two of which benefitted from two loans each. One-half of the total amount

was loaned to the manufacturing sector and of the balance, 47% went in

loans to hotels and the remaining 3% was channelled to the service sector

(Annex Table 6). In the manufacturing sector, enterprises producing con-

sumer goods, mainly textiles, benefitted from one-half of the amount, the

intermediate goods industries from one-seventh, with the J.emainder going

to the capital goods industries. Almost one-half of the loan was concen-

trated in enterprises in Tunis and another one-fourth in the industrial

growth pole area of Sousse-Monastir. Most loans were of more than $50,000
each, and only 15% of the value of loans, but as much as 24 loans in num-

ber were below the free limit of $100,000.

17. Nine out of the 28 industrial enterprises benefitting from the

loan, four out of the 17 hotels and one of the four enterprises in the

service sector (a car rental enterprise) were studied in depth in 1972-73

by the Operations Evaluation Department and more detailed analysis of them,

including calculation of economic and financial rates of return, is
presented in Chapter IV of "Operations Evaluation Report: Development
Finance Companies" (Document R74- ). Summary information on all the

projects assisted with funds from Loan 512-TUN is given in Annex Table 7

attached.

18. Among the industrial projects financed by Loan 512-TUN, eight

enterprises owe their existence to the SNI loans, one chicken breeding
factory, two textile plants, one printing shop, one marble producer, an

electrical cable plant, a wire fencing plant, and a mechanical repair

shop. The SNI did little to modify these projects, let alone to create
or to promote them, but its contribution in undertaking a realistic
market analysis and in having confidence in the future success of these
enterprises and supporting this confidence with its loans - which amounted
together to $960,000 or 20% of the $4.6 million loaned to manufacturing
under this Bank loan were of considerable and in most cases determinant

importance to these companies' existence. Performance of all these
enterprises is very good, their contribution to the country's development
is exceptionally high, the economic rate of return ranging from 30% to
145% for the five cases for which it was calculated in the larger study
mentioned.

19. Only a few of the industrial enterprises financed from Loan 512-
TUN have performed badly, and only four of them were in arrears on loan
repayment as of the end of 1973. The principal difficulties have been
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with the second and third largest projects assisted under the loan, both
in the textiles field and together accounting for some 25% of the loan
funds applied to manufacturing, or nearly $1.2 million. One suffered from
a 30% overrun in capital costs, mainly due to omission from the original
estimates of various items which proved essential, and from considerable
technical difficulties with the second-hand spinning mill installed under
the project; arrears were substantial by the end of 1973. Management is
strong and it is likely that the company will recover, but it appears to
have been an error to purchase this particular second-hand equipment. The
other project, which also showed arrears to SNI of the order of $100,000
as of the end of 1973, has suffered from inadequate capitalization and
difficulty in changing to synthetic fibers from the natural wool which it
was originally intended to use but which then became too expensive; these
technical problems, while serious, will probably be surmounted, but SNI
has had difficulty maintaining contact with the borrower. Only two other
loans for manufacturing projects are in arrears: one for plastic sheet
production which has suffered from project management difficulties and
serious delays which should probably now be overcome with a recent change
in management, and a much smaller one (about $100,000) to a construction
company which may well prove only partially recoverable. The company
undertaking the largest manufacturing project of all under the Bank loan -
a brick plant expansion - has faced considerable financial and management
problems, partly due to earlier undercapitalization and excessive invest-
ment, but loan repayments are presently up-to-date and the SNI-supported
project appears economically worthwhile. Two other smaller companies in
the capital goods field have faced great difficulties with parts of their
projects - production of electric motors for wells and of steel radiators -
mainly due to poor market preparation and acceptance, but they have been
able to offset these failures with considerable success in other lines of
production - water heaters and steel tubes, respectively - to which some
of the equipment originally acquired for the other lines could also be
applied.

20. Many of the hotel projects supported with funds from Loan 512-TUN
have suffered considerable difficulties and performed poorly financially
but it may be that these financial problems will be overcome with time,
and they still seem to be economically worthwhile, mainly because oE the
foreign exchange earnings they would bring. Review with SNI as of the end
of 1973 showed that eight out of the 17 hotels assisted under the loan
were clearly in bad financial situation with no immediate chances for im-
provement and another four were still in a bad situation but gradually im-
proving. Debt servicing to SNI was apparently sometimes being covered
from other sources of funds, so that only six were actually in arrears; even
in the one case where arrears are particularly large, exceeding $150,000,
and which is under litigation, SNI seems likely to recover its loan even-
tually by sale of the property. Besides the problems of investment cost
overruns, excessively small size and orientation to too high a grade market,
as mentioned earlier, some of the financial difficulties of these hotels
seem to stem from excessively short term of the original SNI loan - 9 years
on average for hotel loans under 512-TUN compared with about 14 years for
new SNI hotel loans at present - and grace periods of only 2-3 years.
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Some of the hotels are being expanded gradually to the more economic
sizes, generally exceeding 500 beds, at which new hotels are now being
built in Tunisia. Even without special allowance for this, the evalua-
tion study suggested that the four hotels analyzed that benefitted from
Loan 512-TUN financing would yield an economic rate of return over their
lives as a whole of some 20% and it appears likely that similar analysis
of the remaining hotels financed under this loan would yield results of
the same order of magnitude except possibly in one or two cases of inappro-
priate location or exceptionally high cost overruns and total per-bed costs.
Nonetheless, the Tunisian tourism industry still seems to suffer from
shortage of qualified hotel managers, unsatisfactory training of personnel,
inadequate promotion abroad especially with respect to off-season tourism,
and insufficient range of activities and diversions available to tourists
in isolated hotels. Efforts are underway to overcome these shortcomings.

Financial Problems of SNI

21. The financial projections prepared in connection with Loan 512-TUN
were not at all attained. Mainly due to delay in disbursements, medium-
and long-term lending outstanding at the end of 1970 was some 20% less
than had been projected. Pre-tax net earnings in that year were only a
little more than half what had been forecast, both in absolute terms
(180,000 Dinars against 317,000 Dinars projected) and relative to share
capital (12.0% against 21.1%) and relative to end-of-year equity (6.4%
against 11.2%). Taxes were significantly less than expected, so that
after-tax earnings on share capital, at 8.9%, were somewhat closer to
the projected level of 12.7%.

22. Lower than expected profitability has not been due in significant
part to lower than expected spread on the Bank loan funds, although it
was lower at about 1 % compared with an expected 2% and IBRD funds were
very important in SNI's total resources. SNI borrowings from the Bank
represented, during 1967-71, over 70% of its entire medium- and long-term
borrowing (see Annex Table 8) and about 60-70% of its disbursements in
the period. SNI raised its interest rate on foreign exchange loans from
7 to 8% in 1968, to 8k-8 % in 1969 and to 9% toward the end of 1970.
Thus most of the sub-loans from 512-TUN carried an average rate of 8% ,
while the major portion of the loan was borrowed from the IBRD at 7%.
But the SNI used other sources of financing to increa q its profit margin
somewhat. For instance, the Swedish Government loan- allowed a spread

1/ Plus a commitment Iee of 1% on the undisbursed portion of its loans, a
one-time study commission of of 1% of the approved amount of the loan and
a foreign exchange charge of k of 1%. These were largely absorbed by the
commitment fee that SNI had to pay on the undisbursed portion of the IBRD
loan.

2/ There were two SIDA loans extended to the SNI during the period under
review - the first for 1.5 million Dinars in 1967 and the second for 3.0
million Dinars in 1970.
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of 4%%, of which 24% was to be allocated to special studies and technical
assistance to SNI clients. SNI also benefitted from an interest-free
Government loan granted in 1965-66 in connection with the reorganization,
from low-interest deposits of the public social security institution and
from the fact that it paid only 4% (6% in recent years) to its shareholders
on their equity capital. Furthermore, the SNI was also able to derive a
small additional income from short-term money market operations, for which
low-cost liquid funds were used. As a result SNI's average spread over
all its resources was about as projected, as shown in Annex Table 9.

23. Major factors accounting for SNI's poor profitability, compared
with expected, were rapid growth in administrative expenditures (13% p.a.
for 1965-70 compared with only 6% projected), the development of substan-
tial arrears on sub-loans and the need that was consequently felt, but
had not been foreseen, to make provisions out of income. The increase
in administrative expenditures appears to have been required mainly to
cover the increase in staff and to bring on to the SNI payroll certain
persons who had previously been paid from other sources. The more
major problem was arrears and provisions. Table 2 shows the rapid growth
of arrears to 1970.

Table 2

SNI: Arrears (in excess of three months) in Servicing Loans by its Sub-Borrowers
(In thousand Dinars, as of December 31)

1968 1969 1970 1971 1972

1. Medium- and long-term loans
outstanding 3,686 6,077 9,028 11,588 14,398

2. Arrears:
a. Principal 94 69 118 95 70
b. (in % of loans outstanding) 2.5 1.1 1.3 0.8 0.5
c. Interest 81 15 348 279 195
d. Total 175 84 466 374 265
e. In % of loans outstanding 4.7 1.4 5.2 3.2 1.8

Information is unfortunately not available on the corresponding amounts of
the loan portfolio affected by arrears. Arrears of interest have been
mainly (to the extent of about 90%) on account of hotels, but arrears of
principal have arisen more equally on all types of lending. But the
table shows that arrears have fallen substantially in the last two years.
This has been partly due to rescheduling of large volumes of loans, but
there have been no significant write-offs. The proportion of total port-
folio affected by interest arrears of some three months or more fell,
according to the auditor's reports, from some 45% as of the end of 1971
(5.3 million Dinars) to about 27% (3.9 million Dinars) as of the end of
1972. With the improvement in collections SNI felt it possible to take
back into earnings in 1971 and 1972 substantial proportions of the special
provisions made out of 1970 income for irrecoverable interest.
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24. SNI's profitability improved very sharply in 1971 and 1972, such
that after-tax earnings did reach, by the latter year, the 12.7% of share
capital originally projected for 1970 - despite the fact that SNI had
doubled its share capital in 1971 and that administrative expenses in-
creased more than 80% between 1970 and 1972. Howevec, SNI's external
auditors, who have for the past several years expressed reservations
mainly connected with the inadequate (and unaudited) information avail-
able about sub-borrowers and hence about collectibility of loans and
about the real value of some of SNI's equity holdings, took the view
in their comment on SNI's 1972 accounts that failure to provide for
possible losses on two particular loans meant that SNI's earnings state-
ment for that year did "not present fairly the results of operations...
in conformity with generally accepted accounting principles." Had the
provision recommended by the auditors been made, SNI's after-tax earninas
would have been less than 5% of outstanding share capital. SNI manage-
ment felt confident that such provision was not necessary and that the
amounts due would ultimately be collected.

25. Local borrowings by SNI were not envisaged in connection with
Loan 512-TUN. When SNI faced a local currency shortfall of 0.5 million
Dinars in 1969, it made efforts to fill this gap mainly through refinancing
with local banks, speeding up the Government's payment of subsidies due
and repurchase of parts of SNI's pre-1966 equity portfolio, and arranging
with the Bank for $1 million of the $10 million Loan 648-TUN granted in
December 1969 to be available for local currency expenditures. In fact,
however, this facility was never used. Early in 1973 SNI was able to
float its own first small bond issue in Tunisia.

Conclusions

26. Loan 512-TUN was appropriately timed for Tunisia: it provided
a substantial transfer of foreign exchange, badly needed in view of
serious balance-of-payments difficulties. It also carried with it finan-
cial support to the private sector in manufacturing and tourism, at a
time when the Government's concern with this sector was still at a low
ebb. The fact that the loan was channelled through the SNI helped to
move this development finance company, reorganized only a year before
with considerable Bank assistance, closer to the center of the economic
scene,

27. The pattern of allocation of the proceeds from Loan 512-TUN was
acceptable, given the economic and political situation of Tunisia at
Lhat time. In general the industrial projects were prudently designed,
mainly inwardly turned and of medium size, Mostly family operated, with-
out pretence to become much larger, or to insert themselves into a more
sophisticated matrix of inter-enterprise relationships or to become Utajor
exporters, or, finally, to acquire a broader, corporate form of ownership.
Despite the absence of such grand designs, which, had they existed and had
they been well executed, might have helped to move the Tunisian industry
closer to the position from where it could more prominently trade with
Europe or more closely cooperate with other North-African countries,
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industrial enterprises created or expanded through the use of proceeds
from Loan 512-TUN were, on the whole, performing well, turning out
products of acceptable quality at reasonable prices.

28. Evaluation of the SNI's involvement in hotel financing and the
use of proceeds from Loan 512-TUN for this purpose is more open to
doubts, even if it is still clear that at least the large majority of
investment in this sector has represented an economically worthwhile
use of capital. In general terms, development of a hotel network to
entice increasi;ng foreign tourist movement proved to be an excellent
decision. Its application was, however, carried rather inexpertly, with
no master plan on the Government level, no strategy on the SNI level,
little expertise on the investor's level, and little if any critical
approach or technical assistance from the Bank. One outcome of this,
on a macro-economic plane, has been a considerable inflow of foreign
exchange in Tunisia, perhaps accompanied with less subsidies than a drive
toward massive exports of industrial goods might have required in Tunisia.
But the development seems to have been considerably less efficient than
it might have been even given the difficulties of correctly planning
early investments in a field new to a country.

29. The financial difficulties that have resulted from the inexpert
development in the tourism sector and the few mistakes in the industrial
sector have affected SNI's own financial performance, but profitability
has improved sharply in recent years and it is still hoped and expected
that portfolio losses will be relatively minor. SNI has substantially
strengthened its equity and begun to raise fixed-interest funds
domestically.



ANNEX TABLE 1

SNI - LOAN 512-TUN - ANNUAL IBRD DISBURSEMENTS

(Dinars)

1968 1969 1970 1971 1972

1. Disbursements of 512-TU
to SNI for sub-projects 479,872 1,582,798 1,816,733 705,97 180,177

2. Cumulative disbursement 479,872 2,062,670 3,879,403 4,585,378 4,765,556

3. % of the total loan
512-TU - annually 10.1 33.2 38.1 IL.8 3.8

4. % of the total loan
512-TU - cumulative 10.1 43.3 81.4 96.2 100.0

5. Disbursement of 512-TU as
% of SNI's tot l annual
disbursement1 19.7 54.0 48.7 21.2 h.o

6. Disbursement of 512-TU as
% of SNI's total.annual
disbursements, including
equity financing 18.4 44.5 47.1 20.5 3.7

j SNI disbursements in foreign and domestic currency, but excluding
equity investments.



ANNEX TABLE 2

SNI - PROJECTED AND ACTUAL ON-LENDING AND ITS COMPOSITION, 1967-72
(Thousand dinars)

Pro jection Actual
1967 1965 1969 1970 1971 1972 1967 1965 1969 1970 1971 1972

Approvals

Foreign exchange loans 2,100 2,300 2,400 2,400 5,303 5,300 2,710 2,584 3,538 5,1U4 3,865 5,723

Dinar loans 800 800 800 800 1,215 1,600 999 668 885 1,311 1,206 4,595

Equity investments 100 150 150 150 500 600 2_43 427 1,010 255 290 500

TOTAL 3,000 3,250 3,350 3,350 7,018 7,500 3,952 3,252 5,433 6,710 5,361 10,818

Disbursements

Foreign exchange loans 1,620 2,120 2,280 2,370 2,700 4,372 586 1,770 2,157 2,924 2,403 3,371

Dinar loans 540 800 800 800 1,140 1,011 313 663 773 809 831 1,121

Equity investments 100 150 150 150 209 345 169 182 624 124 209 345

TOTAL 2260 70 3,230 3,320 )4049 5 721 ,68 2615 3 554 3,443 8 7

Sources: Projections of Approvals and Disbursements - 1967 SNI Appraisal Report for (1967-1970)
1969 SNI Appraisal Report for (1971-1972)

Actual Approvals - 1967-68 from Annex 8, 1969 Appraisal Report
1969-70 from Annex 13, 1971 Report
1971-72 from SNI Approvals Sheet, Reports to the IBRD
Equity Investments from Annex 5, 1971 Report

Actual Disbursements - from Audited SNI Accounts and Annex 13, 1971 Report.



ANNEX TABLE 3
SNI - LOAN 512 AND DEVELOPMENT OF THE TUNISIAN INDXJSTRY AND TOURISM

1968 1969 1970
SNI Participation, SNI Participation SNI Participation

Total Fixed Disburse- Project Share of Projects Total Fixed Disburse- Project Share of projects Total Fixed Disburse- Project Share of Projec ts
Investment ment Value In total Investment Inves tment ment Value In total Investment Investment ment Value In total Investment

(Diners mln.) (Diners min.) (Dinars mln.) % (Dinars mmn.) (Dinars mn.) (Dinars mlu.) % (Diners mmn.) (Dinars mln.) (Diners mln.) %

A. CONSUMER GOODS INDUSTRIES 4.1 0.1 0.2 5 5.8 o.5 0.9 15% 7.6 1.1 2.0 26%

- Food and beverages 2.9 0.1 0.2 7% 2.3 0.2 0.4 17% 3.5 0.2 0.4 11%
- Textile, clothing and footwear 1.2 - - 3.5 0.3 0.5 14% 4.1 0.9 1.6 39%

B. INTERMEDIATE GOODS INDUSTRIES 2.8 a) a) .. 6.7 0.2 0.5 7% 7.9 0.3 0.7 9%

- Chemicals 1.2 a) a) .. 2.3 0.1 0.3 13% 2.3 0.1 0.3 13%
- Rubber and plastics 1.6 a) a) .. 4.4 0.1 0.2 4% 5.6 0.2 0.4 7%
- Wood, paper and miscellaneous)

C. CAPITAL GOODS INDUSTRIES 4.6 0.2 o.4 4.5 0.3 0.6 13% 4.1 0.2 0.9 22%

- Construction materials 2.9 a) a) .. 2.h a) a) .. 1,6 0.1 0.7 44%
- Mechanical and electrical 1.7 0.2 0.4 2.1 0.3 0.6 28% 2.5 0.1 0.2 8%

D. SUBTOTAL - MANUFACTURING (A + B + C) 11.5 0.3 0.6 5% 17.0 1.0 2.0 12% 19.6 1.6 3.6 18%

E. SERVICES

- Transportation and distribution 14.3 16.2 19.0

F. TOURISM

- Hotels 13.8 1.6 6.4 14.5 2.2 8.8 61% 14.0 1.8 7.2 51%

1968 - 1972 (Cumuative)
1971 1972 Participation

SNI Participation SNI Participation Total Lending Loan 512-TU Onl in total invest.
total Fixed Disburse- Project Share of Projects Total Fixed Disburse- Project Share of Projects Total Fixed Disburse- Project urse- Project otal 512-TU
Investment ment Value In total Investment Investment ment Value In total Investment Investment merit Value ment Value Lending only(Dinars san.) (Diners m. r .) (Dinrs mn.) (Dirnrs mn.) (Dinars mn.) (Dinars mln.)(Dinars msn.) (Dinars mn.) % y

f. CONSUMER GOODS INDUSTRIES 5.7 0.3 0.5 9% 8.9 1.1 2.1 24% 32.1 3.1 5.7 1.09 2.00 17.1% 6.2%
- Food and beverages 3.5 0.1 0.2 6% 2.9 0.4 0.8 28% 15.1 1.0 2.0 0.23 0.40 13.2% 2.6%- Textile, clothing and footwear 2.2 0.2 0.3 14% 6.0 0.7 1.3 22% 17.0 2.1 3.7 0.86 1.6o 21.8% 9.4%

B. INTERMEDIATE GOODS INDUSTRIES 12.0 0.4 1.0 8% 5.6 0.3 0.8 35.0 1.2 3.0 0.35 0.78 8.6% 2.2%
- Chemicals 8.9 0.2 0.6 7% 2.0 0.2 0.6 30% 16.7 0.6 1.8 10.8%
- 'abber and plastics
- Wood, paper and miscellaneous) 3.1 0.2 0.4 13% 3.6 0.1 0.2 5% 18.3 0.6 1.2 0.35 0.78 6.6% 4.3%

C. CAPITAL GOODS INDUSTRIES 5.1 0.6 1.5 29% 4.6 0.5 1.4 30% 22.9 1.8 4.8 0.86 3.27 21.0% 14.3%

- Construction materials 1.6 0.3 0.9 56% 2.0 0.1 0.6 30% 10.5 0.5 2.2 0.32 2.22 20.9% 20.9%- Mechanical and electrical 3.5 0.3 0.6 17% 2.6 0.4 0.8 31% 12.4 1.3 2.6 0.54 1.05 21.1% 8.5%

D. SUBTOTAL - MANUFACTURING (A + B + C) 22.8 1.3 3.0 13% 19.1 1.9 4.3 22 90.0 6.1 13.5 2.30 6.05 15-0% 6.7%

E. SERVICES
- Transportation and distribution 34.8 32.8 117.1 n.a.. 0.17 0.42

F. TOURISM

- Hotels 15.5 1.4 5.6 36% 16.3 1.6 6.4 39% 74.1 8.6 34.4 2.16 9.68 !L.4% 13.1%

qource: Mission's estimates.

a) Below 0.1 million dinars.

Note: SNI disbursements are net of equity participation.



ANNEX TABLE 4

TUNISIA AND THE SNI - EXPECTED AND ACTUAL FIXED INVESTMENT AND ITS FINANCING

PROJECTED ACTUAL
(in million dinars, constant and current prices) (UT eilin riar curxent prices)1967 1968 1969 1970 1971 1972 1967 199 1971 19721965/67 Cu95en /7 Currenti./ 1965/67 Current-/ 1965/67 Current 1965/67 Current 1965/67 Current

prices prices2/ prices pricet2. prices prices prices pricesY prices prices,2 prices prices--

A. NATIONAL ECONOMY - IBRD PROJECTIONS'-

1. Manufacturing 9.7 9.9 8.1 8.5 11.7 12.2 14.5 1_4.5 n.a. n.a. 12.9 11 17.0 19.6 22.8 19.1

Food processing 2.9 3.0 1.7 1.8 2.5 2.6 3.0 3.0 3.1 2.9 2.3 3.5 3.5 2.9Metal and mechanical 1.4 1.4 1.8 1.9 3.0 3.1 4.0 4.0 2.0 1.7 2.1 2.5 3.5 2.6Chemicals 0.9 0.9 0.9 0.9 2.4 2.5 3.0 3.0 1.0 1.2 2.3 2.3 8.9 2.0Textiles 2.8 2.9 1.8 1.9 1.8 1.9 2.0 2.0 1.8 1.2 3.5 4.1 2.2 6.0All other2/ 1.7 1.7 1.9 2.0 2.0 2.1 2.5 2.5 5.0 4.5 6.8 10.5 14.7 5.6
2. Tourism 8.3 8.5 14.5 15.0 15.0 15.5 16.0 16.0 n.a. n.a. 13.0 13.8 14.5 14.o 1
3. Total - Manufacturing & tourism 18.0 18.,4 22.6 23.5 26.7 27.7 30.5 30.5 n.a. n.a. 23 31 3 3

Index (1967 = 100) 100.0 127.7 150.5 165.8 100.0 112.4 14.0 149.3 170.2 157.3Year to year growth rates () 27.7 17.8 10.2 -12.4 214.5 6.6 14.o -17.6

B. NATIONAL ECONOMY - MINISTRY OF PLAN PROJECTIONS3/

1. Manufacturing n.a. n.a. n.a. n.a. 16.3 16.9 21.0 21.0 17.2 18.0 13.1 13.7
Food processing 1.8 1.9 2.7 2.7 1.9 2.0 2.1 2.2
Metal and mechanical 2.4 2.5 2.5 2.5 3.9 4.1 1.4 1.5Chemicals 3.2 3.3 6.5 6.5 6.4 6.7 5.6 5.8Textiles 3.6 3.7 1.7 1.7 2.6 2.7 2.3 2.4
All others- 5.3 5.5 7.6 7.6 2.4 2.5 1.7 1.8

2. Tourism n.a. n.a. n.a. n.a. 15.0 15.5 15.0 15.0 15.0 15.7 15.0 15.5

3. Total - Manufacturing & tourism 31.3 32.4 36.0 36.0 32.2 33.7 28.1 29.2

Year to year growth rates (%) 11.1 -6.4 -13.h
S N I (in thousand diners, current prices) (in thousand dinars, current prices)

1967 168. 1969 1970 1971 1972 1967 1968 1969 1970 1971 1972
r. APPROVALS 3,000 3,250 3,350 3,350 7,018 7,500 3,952 3.252 5 433 6,710 5,361 10.818

Index (1967 = 100) 100.0 108.3 111.6 111.6 233.9 250.0 100.0 82.3 137.4 169.8 135.6 273.7
1. Manufacturing n.a. n.a. n.a. n.a. 1958 _ 882 3,554 3.433 n.a. 4,000

Food processing 76 85 247 68Metal and mechanical Sb 335 36 113
Chemicals 128 45 68 360Textiles- 

326159
All other industries 1,244 88 2,86 2,6

2. Tourism 1,9914 2,370 1879 2.127 n.a. 6,818
3. Transport - - - 11.50 n.a. n.a.

D. DISBURSEMENTS 2,260 3,070 3,230 3,320 4,049 5.728 1068 2,615 3 554 3.857 3 443 4837
Index (1967 = 100) 100.0 135.8 142.9 146.9 179.1 253.4 100.0 244.8 332.8 361.1 322.4 452.9
Year to year growth rates (%) 35.8 5.2 2.8 21.9 41.4 144.8 35.9 8.5 -10.8 40.4

Sources:

1/ The Current Economic Position and Prospects of Tunisia, IBRD, March 10, 1967, AF-56c, Vol. I, p. 29 (projections 1967-70).

2/ GDC deflator was used to convert fixed into current prices (1966 = 100, 1967 = 102.0, 1968 = 103.2, 1969 = 103.5, 1970 s 100.3, 1971 = 104.4, 1972 = 103.2).

3/ Projections in the Plan from The Economy of Tunisia, IBRD, August 25, 1969, EMA-12, tables 14 and 36.

4/ Excludes petroleum.

5/ Projections of Approvals and Disbursements - 1967 SNI Appraisal Report for (1967-1970)
1969 SNI Appraisal Report for (1971-1972)

Actual Approvals - 1967-68 from Annex 8, 1969 Appraisal Report
1969-70 from Annex 13, 1971 Report
1971-72 from SKI Approvals Sheet, Reports to the IBRD
Equity Investments from Annex 5, 1971 Report

Actual Disbursements - from Audited SNI Accounts and Annex 13, 1971 Report.



ANNEX TABLE 5

TUNISIA - IOLE OF PUBLIC INVESTMENT IN MANUFACTURING

(In % of Total Gross Fixed Capital Formation)

1967 1968 1969 1970 1971 1972 1967-1972
(Cumulative)

Food processing 87.1 69.0 65.2 82.9 31.4 37.9 62.1
Metal and mechanical 70.0 70.6 38.0 64.0 22.9 84.6 55.5
Chemicals 40.0 50.0 86.9 82.6 92.1 35.0 78.0
Textiles & clothing

and footwear 61.1 75.0 54.3 85.4 9.1 5.0 42.0
Construction materials 97.0 96.5 87.5 87.5 87.5 75.0 89.9
Wood and furniture 0.0 0.0 0.0 0.0 20.0 16.7 9.4
Paper and other industries 36.3 33.3 85.7 55.8 15.4 16.7 48.5

Total - Manufacturing 72.1 68.7 70.0 72.4 60.1

Source: Mission's estimates.



ANNEX TABLE 6

SNI - LOAN 512-TUN: SUB-PROJECT DISBURSEMENTS: BY SIZE, LOCATION, & SECTOR

Anount Disbursed
Number (US$ '000) Distribution ()

I. Size

Less than $25,000 2 45.0 o.4
$25,001-50,000 7 263.0 2.8
50,001-100,000 15 1,073.4 11.5
100,001-200,000 6 756.9 8.1
200,001-300,000 11 2,764.5 29.7
300,001-400,000 6 2,114.1 22.7
400,001-500,000 2 917.2 9.9
501,000 + 2 1,357.5 14.9

$9,291.6 100.0
II. Location

Tunis 27 3,923.0 42.2
Hammamet-Nabeul 8 1,655.8 17.8
Sousse-Monastir 9 2,472.6 26.6
Sfax 2 117.0 1.3
Djerba-Zarzis 2 797.8 8.6
Other regions 3 3,257.4 3.5

3T $9,291. 100.0
III. Sector

Food & beverages 472.3 5.1
Textiles 1,720.5 18.5

A. Consumer goods
(Subtotal) 2,192.8 23.6

Wood, paper &
miscellaneous 492.6 5.3

Plastic & rubber 193.2 2.1

B. Intermediate goods
(Subtotal) 685.8 7.4

Construction materials 636.0 6.8
Metal, mechanical &

electrical 1,096.0 11.8

C. Capital goods
(Subtotal) 1,096.0 18.6

D. Total - Manufac-
turing (A+B+C) 4,610.6 49.6

E. Services 347.2 3.7

F. Tourism (hotels) 4,333.8 46.7

GRAND TOTAL
(D+F+E) $9,291.6 100.0

Source: Mission's calculations.



SNI - LOAN 512-TUN SUB-PROJECTS

SNI Participation
Total Amount SNI Loan

Loan Contract Projected Capital Actually As %
Repayment Amount Cost of Project Disbursed Project Cost

Firms by Category and Product Date Period ( (Projected) Observations

A. CONSUMER GOODS INDUSTRIES 2,262,300 3990.000 2,192,831 54.8
- Food & Beverages 551L700 804 000 472,353 58.7

1. Beer (E) (10/8/68 00 7,929 F Good market. Functioning well. High economic rate of return (70%)1 Ber()7/8/69 3 248,000 310,0)00 21,137 70.4)
2. Chickens* 5/14/69 7 23,000 88,000 22,514 25.6 Good market. Specialized management. Expanding.
3. Flour mill (E) 2/9/71 3 86,oo 115,000 25,429 22.1 Prepaid its loan.
4. Flour mill 6/7/69 8 129,000 173,000 130,349 75.6 Good enterprise, recovering from financial losses in 1972 due to technical

reasons.
- Textiles 1,710,600 3,186,ooo 1,720,478 54.o

5. Weaving (E) 4/15/69 6 72,500 215,000 71,924 33.5 Functioning well.
6. Weaving & printing (E)* 2/24/69 8 241,300 352,000 233,595 66.4 Functioning well. Very high economic rate of return (14b%).
7. Weaving & clothing (E)* 1/6/69 8 127,500 191,000 141,432 74.0 Functioning well and exporting. Very high economic rate of return (131%).8. Weaving 5/19/70 6 807,500 1,496,ooo 807,500 54.0 Investment cost overrun. Technical difficulties. Financial losses. Arrears.
9. Weaving & clothing 10/29/68 5 48,ooo 64,ooo 50,333 78.6 Functioning well.

10. Spinning (D) 7/23/69 7 343,300 760,000 343,ooo 45.1 Capitalization inadequate. Technical and market problems. Large arrears.
11. Knitting 4/15/69 6 70,500 108,000 72,694 67.3 Functioning well..

B. INTERMEDIATE GOODS INDUSTRIES 693,500 1,575,406 685,760 43.5

- Wood, Paper & Miscellaneous 505,500 1,189,406 492,612 41.4
12. Spring mattresses 10/7/68 7 77,000 380,000 55,077 14.5 Functioning well.
13. Paper packaging (E) 10/29/68 5 36,ooo 68,000 34,815 51.2 Functioning well.
14. Color printing* 12/20/68 8 50,000 102,000 50,517 49.5 Functicning well.
15. Printing (E) 4/15/69 5 38,000 94,4oo 38,000 40.3 Functioning well.
16. Printing 4/7/70 8 304,500 545,006 314,203 57.7 Functioning well.

- Plastic & Rubber 188,000 386,000 193,148 50.o
17. Plastic sacks (E) 10/28/68 5 58,000 120,000 55,808 46.5 Functioning well. High economic rate of return (41%).18. Plastic sheets 7/9/69 9 130,000 266,ooo 137,340 51.6 Good market but delayed construction and management difficulties. Arrears

should be covered.
C. CAPITAL GOODS INDUSTRIES 1.7094oo 6,556,800 1,732,039 26.4

- Construction Materials 653,500 4,442,800 635,969 14.3
19. Bricks 7/13/68 10 480,800 4,140,800 466,300 11.3 High short-term indebtedness. Investment coat overrun. Good market. Low economic

rate of return (8%).
20. Construction 7/18/68 7 45,700 58,000 4),399 76.6 Considerable arrears. Litigation under way. No security. 75% of credit shoild

be recovered.
21. Marble* 10/29/68 6 85,000 188,000 86,653 46.1 Good market. Wide shareholding. Creative management.
22. Construction (E) 5/18/70 5 42,000 56,000 38,617 69.0 Enterprise functions satisfactorily.

- Mechanical and Electrical 1,055.900 2,114.000 1,096.070 51.8
23. Containers (E) 6/12/68 9 250,000 440,00C 250,238 56.9 Functioning well. High economic rate of return (32%).
24. Electric cables(E)* 10/30/68 9 333,4oo 452,000 332,418 73.5 SRI equity participation. Good market. High economic rate of return (32%).
25. Water heaters (E) 12/19/68 6 95,500 210,000 95,500 45.5 Expansion project. SNI equity participation. Initial investment also SNI-

supported but unsuccessful. Now situation improving.26. Radiators, tubes 2/12/69 10 286,000 650,000 282,227 43.4 Bad prospects for radiators, better for tubes, where economic return high (26%).27. Wire fencing* 7/17/69 6 45,000 82,000 45,000 54.9 New enterprise. Good market. Financially successful.28. Mechanical shop* - 7 86,000 280,000 90,687 32.4 Good market, high economic return (51%). Initial equity participation
converted into credit.

SUB TOTAL - MANUFACTURING INDUSTRY
(A + B + C) 4,665,200 12,122,206 4,61),63
D. SERVICES 383,100 848,000 347,219 4.9

29. Oil dietribution 'two loans) (E) (11/12/68 6 62,900 154,000 55,194 35.8) Functioning wel.6/6/70 7 110,000 178,000 108,672 61.1)
30. Car rental (E) 7/10/69 3 95,500 200,000 93,853 46.9 Market and operations excellent. High economic rate of return (96%).
31. Fruit freezing 1/13/71 5 67,000 202,000 67,000 33.2 Profitable but delays in debt servicing.32. Car rental (E) 7/8/68 2 47,700 114,ooo 22,500 19.7 Loan repaid.

E. HOTELS 4,505,200 19,362,800 4.33.785 22.4

33. Hotel (D) 8/28/68 10 240,000 1,360,000 239,086 17.6 Low rate of occupancy (30-40%). No proper infrastructure in the region.
Arrears but well-secured.34. Hotel (D) 10/13/68 9 259,006 1,000,000 258,944 25.9 Bad organization. Litigation-arrears. Activity folded. Major arrears
will be cevered by sale of property.

35. Hotel 8/7/68 9 286,000 1,300,000 279,358 21.5 SNI's equity participation. Past difficulties, now improving. Arrears.
36. Hotel 4/30/67 7 125,000 600,000 125,000 20.8 Past difficulties, now improving. Repayment regular.
37. Hotel 12/10/68 9 247,700 1,260,000 247,700 19.7 Functioning well.
38. Hotel* 12/24/68 9 114,500 640,000 114,096 17.8 SNI's equity participation to improve capital structure. Functioning well. Arrears.
39. Hotel 12/17/70 11 247,000 1,200,000 245,041 20.4 Functioning well.
40. Hotel 11/18/69 7 96,500 1,680,000 95,248 5.7 Financial losses. Operating badly but servicing debt.
41. Tourist property 2/20/68 3 57,000 582,800 36,735 6.3 Bungalows sold for foreign exchange. Functioning well.
42. Hotel 1/15/70 6 57,000 440,000 57,000 12.9 Functioning well.
43. Hotel 12/30/68 9 257,500 1,240,000 352,027 28.4 Badly organized, but servicing debt with some delays.
44. Hotel 1/27/69 8 480,000 1,500,000 450,917 30.1 Considerable investment coat overran. Low occupancy rate.
45. Hotel* 8/15/69 8 381,000 1,500,000 392,441 26.2 SNI equity participation. Management problems but debt serviced with delays.
46. Hotel 11/12/69 1 667,000 2,200,000 549,982 24.9 Investment cost overrun. Financial losses. Regular repayment.
47. Hotel 7/23/69 11 248,000 960,000 247,930 25.8 Past difficulties and arrears. Now improving. Litigation between shareholders.
48. Hotel(D) 7/8/69 12 362,000 1,100,000 262,280 23.8 Financial losses. Major arrears. Litigation between shareholders.
49. Hotel 10/23/69 10 380,000 1,800,000 380,000 21.1 Past difficulties.

GRAND TOTAL (A + B + C+ D E) 2A613500 32333000 9,291,634 28.7

* SNI's role in supporting the project from the beginning could be considered as prominent or even determinant.

E - SNI's loan used for financing expansion only.

D - Enterprise in considerable difficulties.

Source: Mission analysis



ANNEX TABLE 8

SNI - IMPACT OF TH.i LOAN 512-TUS ON TH6 FLOW OF FUNW 1967-71

(Dinar Thousands)

1967 1968 1969 1970 1971

A. Sources

1. Net income 158.5 179.5 198.6 133.6 257.6
2. Less: dividends 60.0 60.0 75.0 90.0 180.0
3. (1 - 2) Reinvested income 98.5 119.5 123.6 43.6 177.6
4. Provision for bad loans - - 40.0 62.0

5. Provision for depreciation 9.5- 10.2 9.1 8.6 20.2
6. (3 + 4 + 5) optional fund generation 108.0 129.7 172.7 114.2 197.8
7. Increase in share capital - - - - 1,500.0

8. Borrowings (Total): 590.6 2,033.8 2,506.2 3,122.6 2,418.7
Ba. Foreign currency 590.6 1,854.6 2,030.4 2,931.7 2,408.7
8b. Domestic currency - 188.2 475.8 190.9 10.0

Of which:
9. Borrowings from the IBRD-Net
9a. Total in thousand dinars 517.7 1,616.1 1,783.4 2,415.4 1,708.7
9b. Loan 512-TU only - 479.9 1,582.8 1,816.7 705.9
9c. (9a 8) Total borrowing from IBRD as %

of total 341 borrowing 87.6 79.1 71.2 77.3 70.6
9d. (9b..8) Loan 512-TU as % of total

SNI borrowing - 23.5 63.2 58.2 29.2

10. Collections: 53.0 172.5 417.1 683.8 852.9
10a. Foreign currency 14.0 110.0 223.5 493.5 663.5
10b. Domstic currency 39.0 62.5 193.6 190.3 189.4
11. Increase in Current Liabilities (35.2) (888.7) 916.5 1,397.4 (134.2)

12. (6 + 7 + 8 + 10 + 11) Total Sources 716.4 1,456.3 4,012.5 5,318.0 4,835.2

B. Applications

1. Loan disbursements: 898.3 2,432.3 2,929.8 3,732.5 3,221.7
la. Foreign currency 585.7 1,769.8 2,156.9 2,923.9 2,450.9
lb. Local currency 312.6 662.5 772.9 808.6 770.8

of which:
2. Disbursements from IBRD Loans-Net
2a. Total in thousand dinars 517.7 1,616.1 1,783.4 2,415.4 1,708.7
2b. Loan 512-TU only - 479.9 1,582.8 1,816.7 705.9
2c. (1.2a) Disbursement of IMRD as %

of total SNI disbursement 57.6 66.4 60.9 64.7 53.0
2d. (1-2b) Disbursement of 512-TU as %

of total SNI disbursement - 18.4 44.5 47.1 20.5

3. Equity Investments- (225.6) (54.1) 621.9 (271.5) 123.6
4. Debt repayment 50.9 148.0 311.2 566.5 751.5
ha. Foreign currency 19.0 148.0 244.8 516.3 699.9
4b. Local currency 31.3 - 66.4 50.2 51.6
5. Increase in net fixed assets (7.1) (4.8) (5.8) (7.1) 30.0
6. Add: depreciation 9.5 10.2 9.1 8.6 20.2
7. Increase in reserves 92.1 110.7 115.7 30.7 65.1
8., Increase in social fund 5.0 7.5 7.5 12.5 12.5
9. Board mebers' fee, etc. 1.4 1.3 o.6 o.4 -

10. Increase in current assets (27.0) (1,000.6) 134.8 1,437.6 469.9

11. (1 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + O)
Total Applications 796.9 1,650.5 4,124.8 5,510.2 4,694.5

12. (A 12 - B 12) Cash Surplus - Actual (80.5) (194.2) (112.3) (192.2) 140.7

a/ Net of sales and purchases of stocks.

Source: Mission's calculation.



ANNEX TABLE 9

SNI - COST OF BORROWING AND PRICE OF LEDING - ACTUAL vs PRf.TJECTFD
(In thousand dinars)

Projections Actual

1967 1968 1969 1970 1911 1972 1967 196 1969 1970 1971 1972

LEDING

1. Short-term advances .672 572 172 72 - - 835 768 40 30 26 51

2. Medium- and long-term
loans 2,634 5,354 8,384 11,184 16,896 21,367 1,440 3,686 6,077 9,028 11,588 14,398

3. Total 3,306 5,926 8,556 11,256 16,896 21,367 2,275 4,454 6,117 9,058 11,614 14,449
14. Interest on loans

and advances 170 340 545 750 1,316 1,705 127 254 429 613 934 1,092

5. Interest in % (4.3) 5.1 6.3 6.4 6.7 7.8 8.0 5.6 5.7 7.0 6.8 7.2 7.6

6. Equity investments 1,632 1,482 1,432 1,382 2,712 2,912 1,611 1,557 2,179 1,907 2,004 2,013

7. Dividend income 50 60 70 80 92 98 55 45 63 53 59 117
8. Dividend in% (7:6) 3.1 4.0 4.9 5.8 3.4 3.4 3.4 2.9 2.9 2.8 2.9 5.8

BORROWING

9. Deposits 1,950 1,950 1,950 1,950 563 513 1,842 991 1,720 1,983 2,531 2,701
10. Interest on deposits 20 20 20 20 15 18 14 13 16 27 19 13

11. Interest in % (149) 1.0 1.0 1.0 1.0 2.7 3.5 0.8 1-3 0.9 1.4 0.7 0.5

12. Long-term borrowing 2,930 5,138 7,674 10,140 15,966 20,391 1,906 3,795 5,978 8,531 10,213 12,522

13. Interest on borrowing 87 206 350 495 903 1,193 45 130 241 391 562 714

14. Interest in % (13.12) 3.0 4.o 4.6 4.9 5.6 5.8 2.4 3.4 4.0 4.6 5.5 5.7

15. Share capital 1,500 1,500 1,500 1,500 2,500 2,500 1,500 1,500 1,500 1,500 3,000 3,000
16. Dividends distributed 60 60 60 90 150 175 60 60 75 90 180 180

17. Dividends in % (16-15) 4.o 4.0 4.0 6.0 6.0 7.0 4.0 4.0 5.0 6.0 6.0 6.0

SUMMARY

18. Total assetsa/ 7,418 9,809 12,436 15,oo4 20,486 25,127 6,447 7,633 10,731 14,778 18,008 20,878
19. Income receivedh/ 361 542 757 972 1,563 1,965 311 398 637 842 1,132 1,579

20. Return in % (19.18) 8.6 5.5 6.1 6.5 7.6 7.8 4.8 5.2 5.9 5.7 6.3 7.6
21. Total liabilitiesS/ 7,418 9,809 12,436 15,004 20,486 25,127 6,447 7,633 10,731 14,778 18,008 20,878
22. Interest and dividends

paid 167 286 430 605 1,068 1,386 120 203 332 508 761 907
23. Borrowing cost in %

(22 21) 2.3 2.9 3.6 4.0 5.2 5.5 1.9 2.7 3.1 3.4 4.2 4.3
24. Sprbad in % (20-23) 5.3 2.6 2.5 2.5 2.4 2.3 2.9 2-5 2.8 2.3 2.1 3.3

a/ Current Assets, medium- and long-term loans and equity investment.

b Including income from money market operations, dividend income, and other income, mainly capital gain 
on equity sold.

Q/ Including reserves and Government grant.

Source: IBRD Appraisal reports, SNI auditors' reports, Missions Estimates.
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