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DRAFT: TWBerrie:jr
May 25, 1973

PUBLIC UTILITY NOTE No. 5

Pricing in Power and Water Supply

(State of the Art Paper)

Introduction

Public utility pricing has always received careful consideration

in iroject Appraisal. Until recently, however, the only systematic ccern

has been with ensuring that the level of tariffs would be sufficient to

provide the revenues needed for financing operating costs and an d euate

portion of the needs of the Utility towards future expansion. Some attention

has always been given to attempting to spot and remedy glaring inconsistencies

in the structure of tariffs, e.g. customers with obviously small costs of

supply subsidizing customers with obviously large costs of supply. Ocaionally

certain fiscal and/or income distribution objectives have been taken into

consideration.

In the last five years attempts have been made in the Bank to

examine the subject more deeply. Desk as well as case studies have been done.

The most suitable approach is likely to be in future to learn more from

practice, by case studies and operational work through Economic Missions and

the various stage of the Project Cycle.

3. This Note brings the reader up-to-date, indicating what lessons

have been learned, what information is now available for operational use and

what further work is being done. It further suggests that economic, social

and fiscal aspects of utility pricing be more systematically considered in all

phases of operational work. At present no specific quidelines can be laid

down for these aspects. Further investigatory work is required both by Central

nroj'ects and Regional Public Utilities staff (see paras. h2-44).
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Main Asse cts of Public Utility Pricing

There re four main aspects of Public Utility Pricing: inancial,

.-fSCL, economic and social.

Financial

5. The Bank has always attached considerable importance to t

financial reliabil ity of its public utility borrowers, to ensure not only

their solvency but also their ability to generate cash internally and raise

in the form of dbt and equity capital, the resources necessary for thir

cntinuing developm nt, thus serving broad economic and fiscal pr s

The policies of h Bank in this regard, the criteria used to detemine the

appropriate level of tariffs charged to customers, and the t 1

other arrangements designed to ensure that this level is maintained despite

inftion are decr ed in OPM 2.63 "Public Utilities", and need not 1.

further developed here.

iscal

6. The impact of Bank public utility projects re.r

systematic attention, as has been demonstrated in a number of in aces In

this nection the Operations Evaluation Unit recommended that a aaraph

be included in appraisal reports on the subject. It is suggested that this

recommendation, which is being followed in other sectors, be acced.

Economic

7. In order to obtain the optimum use of resources, pricc s t be

broadly in line with incremental (marginal) costs of supply. Recently much

work has been carried out with respect to marginal cost pricing, and it is

this work which is the main subject of this Note. Marginal cost pricing

has an impact on both the level and the structure of public utility tariffs.
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It is a very important dimension in tariff making, and basically consists

of reflecting in the tariffs the incremental economic cost of supplying one

extra unit of service (kWh or gallon of water) at any period in time. A

compromise is always needed between the theoretical and the practical.

Social

8. Increasing attention is being paid to social aspects which can

be part of tariff making e.g. the degree that redistribution of income or

social priorities can be built into tariff structures. The Operato

Evaluation Unit recommended that a paragraph be included in appraisal reports

on this subject, especially with respect to providing supplies t- poorer

parts of urban and rural communities, when the annual financial retur!n, at

least in the early years of supply, may well be low.

Components of Public Utility Tariffs

A fundamental feature of all Public Utilities is that th orvide

each of their customers watih two kinds of service:

(a) Ability to supply any quantity of the service demanded at any

particular point in time (e.g. the capactity to provide the maximum

amount of power or water demanded over the peak hour; kW of electricity

capacity, and millions of gallons per hour of water capacity).

(b) The actual amount of the service which they consume (e.g. kWh of

electricity or gallons of water).

10. The most representative form of tariff structure is, therefore, to

have a component which represents the cost of being able to supply the amount

of services demanded over the peak hours (a maximum demand or capacity component)

and another component which represents the cost of the actual services supplied

(a consumption component). For some customers, ability to supply at the peak



hours may cost more than the actual services supplied and vice versa.

Such two part tariff structures are not peculiar to the public utility

sectors; they occur in many other sectors, e.g. the cost of the ability

t supply transportation services at the peak hour and the cost of the

services themselves.

11. The maximum demand or capacity component of a two part if

(e.g. in $ per kW) can be transformed for convenience into a pseudo con-

sumption component by dividing the component by the number of hours in the

year which can be classed as "peak hours". This pseudo consumption

component can then be added to the true consumption component appropriate

to those peak hours to give a composite figure. It may be necess

use such a mechanism if the metering of the capacity component does not

warraLnt the expense or is technically difficult, e.g. in most r t

and small comm ercial installations. In a great many cases, the latter type

of customer is charged on a tariff structure which "averages out" both

the capacity component and the consumption component over every hour of

the year to give a "flat rate" tariff (e.g. in $ per kWh or gallons of water).

12. Two further important points in connection with the form of Public

Utility Tariffs are:

(i) A third component is often added to represent costs allocable to

the one particular customer only (e.g. the cost of connection of

the service to the common main or the cost of the meter); the

customer component.

(ii) Both the capacity component and (more commonly) the consumption

component are sometimes divided into two or more "slabs" either to

more truly represent the cost of supply with quantity of service

used or for "promotional"reasons.



With respect to calculating the values to be used in the tariff

structure, all basic information is obtained from the accountancy syste ms.

:angles of typical conventional tariff structures used in practice are

sh n in "Electricity Costs and Tariffs: A General Study", a United

ations Report- which lists 25 countries. A later paragraph iiates

how accountancy costs may need to be modified for use in dealing with the

main subject of this paper, namely, marginal cost pricing.

What Has Been Done Already in the Bank in MarginalCost Pricing.

1 . The bare additional cost incurred in supplying an extra unit of

service (a km of electricity or a gallon of water) at any particula instant

in time, present or future, disregarding all actual previous investn costs,

is known as the marginal cost of supplying that service and the corresponding

tariff, the marginal cost tariff. By the logic of paragraph 9, rginal

cost tariff structure should have two components, a capacity corn t ! and

a consumption component. (Usage of typical marginal cost tariff structures

will be referred to later.) In order to adequately reflect the interplay

of economic forces from within and without the economy, marginal costs of supply

must adjust accountancy costs in order to more adequately reflect the "true"

value of foreign exchange, labor, cost of capital etc. This type of "shadow

pricing" is required in any case for determining least-cost solutions for

public utility investment programs.

1. Since 167 a good deal of work has been done by or for the Bank

on marginal cost pricing and the economic aspects of public utility pricing,

especially in the power sector. Several desk studies made in the period

1967-1968 brought out some important points:

l/ Available in Public Utilities Department
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(a) The strict application of marginal cost pricing gives (i)

the optimum use of existing and future resources; and (U) leads

to optimum investment decision making.

,b" However, such strict application is impossible, and likely to

remain so, because of problems of measurement (e.g. of each

unit of service supplied for each hour, of each day of each year),

and lack of data with respect to the marginal cost of supplying

an extra unit of service e.g. from the normal accounti ystem.

Cc) Thus, compromises must be made both in the application of marginal

cost pricing and in the process of changing from present tariff

structures to any structure based upon marginal cost p icing.

This, in effect, is what places emphasis on developing by case

studies practical means of implementing marginal cost

tariffs, to achieve better rather than optimum use and allocation

of resources.

16. Allowing for some adjustment with respect to differing costs and

practicalities of providing storage (which tends to add important constraints

in the power sector), similar findings apply to both the water supply and the

etric power sectors. However, experience suggests that, in defining

operational tariffs for the two sectors, primary emphasis in the case of

water supply should be on average tariff levels; this is because rising unit

construction cost is generally a feature of the sector. 1Rhereas in power

tariff structure is a much more important consideration. In the latter case,

increasing unit costs of supply are not as clearly a characteristic of the

sector; there is, however, greater scope for ensuring that different types

of consumption are charged at different rates, normally requiring that the

peak/off-peak differential be increased.
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Boggis-Westfield Report

17. In 1968 a first case study was mounted to investigate directly

the economic, financial, technical and institutional problems involved in

determining (i) a practical marginal cost pricing structure and (ii)

carrying out the process of changing from the existing tariff system to

one based upon marginal cost pricing. Another important objective was to

determine the most efficient means, whether through pricing or physical

control methods, of cutting down demands at peak hours. The country chosen

was Pakistan, and the sector power, because of the large amount of data

expected to be available from a previous power system planning study made

there for the Bank, and the willingness of the Government to have h a

study carried out.

18. The Bank hired two consultants to carry out the study P o o

F. Westfield, an economist with a great deal of background in marginal cost

pricing and Mr. J. Boggis, an engineer well experienced in the technical and

institutional aspects of tariff making. The team was in the field for about

two months and required about another three months for briefing, debriefing

and writing their report.

19. The Boggis-Westfield Report , addressing itself to the fact that

whn elctricity is in short supply it should be made to be more expensive

than when it is plentiful, concluded that how much more expensive it should

be is a most difficult question, since it involves all sorts of important

judgments about the correctness of prices in other sectors, income distribution,

capital outlays and public acceptability. What is important, hwver, is that

prices should signal relative scarcities. This was regarded in the Report as

the "bare bones" of a marginal cost pricing system. The Report was not at all

enthusiastic about physical rationing of electricity. Although various methods

1/ Power Load Control Study, Report No. C-57a, March 31, 1972 available from

the Public Utilities Department.
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of non-price rationing are described, marginal cost pricing is at the heart

of the recommendations. The concept that the demand for electricity is a

Sgiven" which must be met irrespective of cost, no matter when it occurs, is

rejiected.

20. Two specific actionable items are recommended. The fact that they

appear to be modest illustrates the difficulties encountered in going from

an existing tariff system to another. The first recommendation was that

seasonab] tariffs (price linked to month of supply) based upon the demand

made on the power system during peak hours should be introduced for all

industrial consumers. The second recommendation was that an experiment be

undertaken to explore the practical possibilities of introducing a ti~m-of-day

tariff for electrical energy consumed by a particularly important class of

consumer (private operators of agricultural tubewells). The reort wever,

did not produce any "dollar" costs or prices, nor much idea of orders of

magnitude of these.

The Turvey Reort

21. During 1970, the Public Utilities Projects Department engaged

Dr. R. Turvey to carry out a desk study on public utility pricing problems.

Dr. Turvey spent a total of about five weeks in Washington and two more in

is own office in London. His reportA/ covers electric power in some

depth, water and wastes in somewhat less depth and telecommuC super-

ficially.

22. The Turvey Report assumes that the financial viability requirements

of a Utility are predetermined; it studies the public utility pricing problems

from the points of view of economic efficiency and social fairness. The

1/ "Public Utility Pricing Problems" by R. Turvey (SCICON), December 
1971,

available from the Public Utilities Department.



keport frequently refers to marginal cost pricing. It argues that the

structure of marginal costs should first be investigated and the pros and cons

of setting prices higher or lower then studied. In some cases, the barrier

to expansion of output is not a high marginal cost but a physical or admini-

strative limitation. In such circumstances, a high price is one waof

determining who shall have a share in limited supply while waiting lists,

priority rules and "black markets"constitute other ways. The problem is to

determine the best mix in a particular situation. If, for any reason, there

is a need to provide revenue over and above that collected by marginal cost

pricing, the Report recommends concentrating the excess of actual ric

carged over marginal costs on those components of demand least sensitive

to price. Furthermore, it may well be policy to subsidize some (or all)

consumers by setting prices below marginal costs to encourage co

consume more of the Utility's service (a Utility function) or to lea them

with more money to spend on other things (a function of government, not of

the itility as there are many other ways of redistributing income).

23. The Turvey Report makes the following general and positive recommenda-

tions with respect to studying public utility pricing:

(i) Do consider the effects of pricing upon resource allocation, i.e.

the incentives which pricing provides to customers to consume more

or less at different times and under different circumstac and

incentives in relation to the structure of costs of pri dg the

higher or lower level of service.

(ii) Look for alternative courses of action and weigh up their advantages

and disadvantages as systematically as possible.

(iii) Avoid both "conventional wisdom" and the assumption that the best

practices in developed countries are also necessarily best in less

developed countries.



IV, 3ee lt about any political and social judgments involnd,

iover aks them.

er ctcr Working Paper

2mmediately followning the receipt of the Turvey port eank

the latter pubished its Electric Power Sector Working Paper.L Wt respect

to pricng, the Working Paper points out that, when forecasting electricity

demand, the assumtion is normally made that demand is price inelas

WhlLe this is probby true, peak demand could be reduced and off k demand

incread by soe fo rm of marginal cost pricing, although the preci ount

ot reduction m t be difficult to predict. The United ingh rt

aeak reductio attrbutable to marginal cost pricing, o

system maximum deaIn and France a reduction of 3% of system maximum deand

This stement a einforcenent of the Boggis-Westfield R K. ion

i: ap-aroching the application of marginal cost pricing (see a 20).

The Working Paper states that the scope for changing the a of

the demand curve for electricity in developing countries through the pricing

mh ism needs further investigation. Although care must be taken to

ttin th or1inal peak demand in such a way as to fpak

a different tim f day and season, which would cause great economies

than befCre, Man developing countries could benefit from tariff stutures

which rfIlect more closely than at present the structure of sys m< rarginal

The last . ra-e of the quotation above is reflected alsi a

recommendation made by the Bank's Operational Evaluation Unit after examining

the electric power sector in a cross-section of countries.

Iric Powir :Scor Working Paper, World Bank, December 1971, vailable from
the Bank's u bication Office.

2' Operations Ev-aluation Report: Electric Power, Operations Evajuation Division,
1972 available from the Director, Programming and Budgeting Department.
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Isian a Wt Report

In o r t it into the pattern of the desired objectives

e g from the Baggis-Wstfield Report, the Turvey Report, the Working

ap er and the Operations Evaluation Unit Report (including internal dis-

cusions conering thse reports within the Bank), Public Utiliti rojects

eartment (late Public Utilities Department) oriented further work on

ulic utility prcng towards three objectives:

(i) The resolution of any major theoretical problems conne ith

marginal cost pricing.

The e <missioning of further case studies in power, wae

supply and sewerage to identify the practical diflficult

of ap i marginal cost pricing.

iii) The ution of guidelines for use by Operating ta ain

riff structures, examine terms of referenc o arrying

out views of existing tariff structures and guiding t s

and their Consultants on the whole aspect of riff

.ne o tthese further case studies has been ar it by

M .ners of the Public Utilities Department and Dr. Tur The

ontr chosen ws Tunisia because a review of the tariff structu of the

a er Utili (STEG) has recently been examined by Co n A

first draft of the Report on the Case Studyl/ has been prod

28, The estimation of marginal costs had already been undertaken within

STEG during pe rodic working sessions and discussions with Electricite de

France (EdF); the approach being similar to that used by EdF in computing

I E7lectricity Tariffs in Tunisia, October 19, 1972, available from the

Public Utilities Department.
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the French m rinal cost system, the "tarif vert". STEG's attempt to

estirate the structure of marginal costs has been handicapped by certain

deficiencies in information available:

(i) The future investment costs per kW for the distribution part of the

network are unknown; the extent to which they vary with KW, kWh,

flu consumers etc., can only be guessed.

(ii) The cct of reinforcing distribution to meet a growing demand from

existling consumers cannot be distinguished from the costs 
of

e x it to upply new consumers. (This differentiation between

existing and new customers is showing itself to be of increasing

importance in economic analysis.)

(iii The information on losses is very approximate.

)IV Ltte is known aout t Low Voltage network, ts capd o

the diveity of demand of its consumers; indeed cns. t

are ben pid to map it.

() The daily and houly consumntions of STEG' s consumers are unknown

this i particularly important if new tariff are to be ir e

oer tese deficiencies are tpic 1 of ot er utilities willn known

until scmue mnore cse Studies he been carried out. It i cr ikly,

wevr, that STE has probbly les deficiencie than most.

system, only additional kWh wich are demanded at time

installation of extra cea blity (k to be able

to supply ther. It is, therefore, only the marginal costs at ime of system

pea k demand whch include a "capacity" component. Margina c: at "day"

and "night periods require only a "consumption" component (see ragraph 10),

Even the capacity cost can be converted into a pseudo-consumption component
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(se paragraph 11). hIe Maringal Cost Structure can thus be presented

either as a tw Prt (capacity and consumption components) or single part

conupincomponen~ht) basis.

eite he d ieni es in data STEG was able to make

eas e, if a xiate, estimates of marginal costs which coul b e used

a is f or a mainal cost pricing structure:

MARGINAL COST STRUCTJRE

Medium Teion ow Tension
Consumers CoDnsumers

Ma wuaaity 'osts Din ars kW/ Year 3 70

- eak 9All~~~Un , -asisoi.vr ~si~

A ecrica Corsumpion ~h)Basis

- Day

- ight 3½ 3

3. The abe presents a serious dilemma for STEG, typical marginal

cs ring. It is not feasible for STEG to implement such a tructure

ba ofci h ostility fron consumers and the Government. Indeed, i i hardly

"ar" to inundate consumers with new, radically different tariffs wlhen they

ve bought appliances on the basis of the existing tariffs, howver

uneconao, offering special advantages through cross-subsidies. A slow

transition to the new structure will be necessary.
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What Has Been Done in Bank Lending Operations to Examine Tariffs

32. Several studies have been carried out with respect to tariffs and

tariff structures in direct connection with the Bank's lending operations, examples of
which are given below:
Power Sector

33, In the appraisal of the fourth power loan to Argentina,- the

existing tariff structure (which was thought at the time to have several

anomalies) was examined from three separate angles:

(i) How well the average revenues per kWh collected from each consumer

class met the cost of supply.

(ii) Hbw close was the existing tariff structure to marginal ct

pricing.

(iii) From the point of view of equity between consumer clase'

allocating all costs borne by the Utility to the different

consumer classes in accordance with their average utilization of

the assets.

34. A similar type of study was carried out for the third power loan to

MBoth sets of studies indicated the same approximate value for the

ratio of marginal cost of supplying electricity on-peak compared with off-peak

as given for the Tunisian Study above. A "practical" value to be placed on

the ratio was suggested in each report (obviously considerably lower than the

"calculated") which altered the levels to be aimed both for the average and

the off-peak tariffs. These practical values together with the financial

tests (average revenue per kWh versus average cost of production) and the

commercial tests (allocation of costs to consumer classes according to

1/ Appraisal Report No ........ on SEGBA IV Power Loan 1969, Argentina, available
from the Reports Desk.

2/ Appraisal Report No. ....... on Mexico III Power Loan, 1970, available at
the Reports Desk.
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utilization of the assets), enabled an overall judgment 
to be made on the

amount of distortion in the present tariff structures (considerably less

was indicated to be present in the Argentine tariff structure 
than had

previously been believed to be the case).

Water Supply Sector

35. The water supply appraisal missionrd to Tunisia in 1972 attempted, after

some analysis, to persuade the borrower to implement a pricing policy that

reflected sharply rising long-run marginal costs (a situation which tends to

be common in the water supply sector); also that summer 
peak demand should

bear the preponderant share of incremental costs in that new capacity, 
i.e.

ability to supply a given quantity of water over (say) an 
hour, is basically

installed to meet new peak demand. The result of the Bank intervention has

caused the borrower to seriously reconsider his attitude for the , even

though comparatively little can be done for the present.

36. Bank advice was sought by the Pakistan government to e .ne the

case for introducing domestic water metering into the city of Lahore (the

question of to meter or not to meter is usually an important one in the

Water Supply sector). A study carried out by the Bank indicated that,

in view of the low cost of supply of water in Lahore, the cost of metering

would probably exceed the benefits. These findings have since been accepted by

the borrower.

37. Approval by the Bank of the Libreville (GABON) Water Supply Project -

laid stress on the implementation of a tariff structure that reflected

increasing unit costs. It also recommended that the tariff structure take

into account in a positive way the inability of low income groups to pay the

financial price charged. Both of these suggestions were accepted by the borrowers.

1/ Appraisal Report No. .... on Tunisian Water Supply Loan 1972, available at the

Reports Desk.
2/ Full Report from J.J. Warford to Mr. H.R. hipman dated April 19, 1971, available

from general files.
3/ Appraisal Re .... on GABON, Libreville Water Supply Project, available at the

Reports Desk.
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38. The case of Mexico City water supply demonstrates dramat cally

increasing unit costs of supply. This is due mainly to the terrain, the

changing level of ground-water and several other physical factors. The case

for a marginal cost pricing system is thus very strong and this point was

made by the Bank mission during appraisal.]' This would mean an increase in

tariffs that proved unacceptable to the borrower, even after many ways had

been examined (e.g. by a sliding scale of charges) of making such a policy

more palatable.

39. A comparison of known costs and revenues of the Bombay Water Supply

project/ initially yielded a return on investment of minus 20%. The

reflection in the calculation of tariff increases firmly projected to be

necessary for financial purposes (the mission found that there was a definite

need to increase the average level of tariffs) only turned the return

slightly positive. This demonstrated that (a) the true incremental system

costs were unknown and (b) the willingness to pay was certainly not used

as an indicator, or even benchmark, of the justification of investment. A

tariff study, incorporating an analysis of incremental system costs and its

consequence for pricing policy (including metering practices) will stem from

this exercise of calculating the return on investment.

LO. It is important to realize that, particularly in connection with

the two latter cases, the economic analysis in the reports led to Bank

recommendations for gradual increases in price levels over and above what would

have been regarded as adequate to ensure the financial viability of the entities

concerned. This logically reflects the increasing scarcity, and therefore the

1/ MEXICO - Mexico City Water Supply Project, Appraisal Report No..... ,

available at the Reports Desk.

2/ IINDIA - Bombay Water Supply and Sewerage Project, Appraisal Report No.... ,

available at the Reports Desk.
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increasing cost, of water over the long term.

Both Sectors

4l. Within the last two years the number of appraisal reports in the

public utility sectors which have recommended that studies of tariff structures

be carried out (sometimes recommending that the foreign exchange costs for

the study be included in the loan) has steadily increased. During FY

such studies were recommended for the power sector for the water supply

sector. To date for FY73, equivalent numbers are and respectively.

What Public Utilities Department and Regional Divisions ShoUld Now Do

42. The Public Utilties Department plans to complete in FY7h the

methodological desk studies in connection with marginal cost pricing (see

paragraph 26). These involve:

(i) Methods of calculating marginal costs of production for power

systems with an appreciable proportion of hydroelectric generating

plant.

(ii) Methods of calculating marginal costs of production for power

systems taking into account uncertainty, reserve capacities of

generation and transmission plant, etc.

43. Two more Case Studies will be completed in the Power Sector during

FY73 and FY7b, following which a summary of the main points learned from

the Case Studies will be issued, possibly together with a revised version

of the Turvey Report dealing with marginal cost pricing in the power sector.

A Case Study in the Water Supply Sector is planned for FY74,

b4. Guidelines and seminars for Regional Operating Staff are in the

course of preparation. In the meantime, in order to start a more systematic

approach to the whole subject of the examination of tariff structures, it is

recommended that, as part of the preappraisal and appraisal data collection

exercise, missions should:
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(i) Get as much information as possible on the tariff structures

of borrowers. (See, as examples of analysis, the following

appraisal reports

(ii) Ask the regional economist to analyse these tariffs (whether he be

part of the Mission Team or not) in the light of the marginal costs

of supply for the Utility in question. Assistance will be available

from the Public Utilities Department and its consultants as to

how to calculate the marginal costs in the field and how to analyse

the tariffs.

(iii) Check with the country economist on the relevance of shadow pricing,

fiscal policies, regional/rural devloplant policies and income

distribution factors, and obtain his viaws about the extent to

which the Utility's pricing policies should reflect a need for

increasing government revenues, taking into account the likely

economic effects of increasing tariffs for this purpose.

(iv) Consider the financial aspects of the present tariff level and

structure with respect to (a) average revenues per kmh collected

in total and from each type of customer reflecting the average

cost of providing the service and (b) average tariffs for each

type of customer reflecting their appropriate utilizatien of asssts

and share of operating costs.

(v) Prepare suggestions regarding a plan of action during the Mission,

e.g. new tariff structure, study of present tariff structure by

specialist consultants, request for specialist economic assistance

on future Missions, etc. in the cases where this seems worth

tackling.



INTERNATIONAL DEVELOPMEN INTERNATIONAL BANK FOR TENTINA FINANCE
ASSOCIATION RECONSfRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM
-0: Mr. H. van der Tak DATE: May 21, 1973

FROM Y. Rovani

SUBJECT: IRAN: CPN Power

We have reviewed the final version (May b, 1973) of Irants
CPN as it will be presented to the President and have noted with dismay
that some significant - and in our view - difficult to support changes
have been made in the treatment given to the Power Sector.

The CPN as it is now drafted has reduced prog rammed lending for
Power from 5 to 4 loans and from $340 to ?255 millions. Furthermore, it

suggests that there is no rationale for lending beyond 1277. This is
surprising. In the past Bank lending has been concentrated in supporting
TAVANIR, the national bulk generating and transnitting utility and TREK,
the Teheran distribution company. A loan planned for IT74 of about $100
million would also go to TAVANIR for new thermal plant and high voltage
transmission. Our expectation had been that during the next five years
the Bank would address its Power lending activities in Iran to strengthen
institutionally the other 9 Provincial Utilities - particularly because
they will be called upon to extend electricity supply to those sectors of
the country and population, :,he poor urban and rural people, to which the

Bank's proclaimed policies of assistance are preferentially addressed.

These expectations were furt er supported by the fact that the Iran Govern-
mert has undortaken under its latest developmuent plan to increase sub-
stantially provincial and particularly rural electrification. Sector

investments approaching '$2 blillion are foreseen, of which a 010O million

Rural Electrification prograi was going to be supported by the Bank in

the near future.

In the light of ge ieral Bank policies, it looks inconsistent

that we phase out lending to the Power Sector, just when this lending
becomes more socially significant. You will recall that ; very parallel
situation was pointed out by us in connection with the recent Colombian

CPP. In these two cases, th3 Bank has been involved findurientally with
supporting Genaration, High Voltage transmission and Distribution for

the capital cities. hen the evolution and progress of the Sector
naturally calls for a policy of penetration into provincial areas and
rural groups we find ourselves withdrawing our institutional and financial

support. (In fact Operations Evaluation reports have criticized the Bank

for not shifting earlier to These areas of the Sector - what will be their

position if the above noted trends persist?)

We have discussed with some Public Utilities' regional staff
on both the above cases and they have agreed with our views, however,
they seem to carry little weight in final decisions regarding sectoral
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policies. Could you support our views at the next stage of discussion?
Mr. Friedmann will be glad to brief you further if necessary.

cc: Messrs. Waponhans, Willoughby, Wyatt, de Lusignan, E.A. Moore
Howell, Berrie, Friedm-ianr

Files

EFriedmann: jr
IBRD
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Dear Mr. Prior,

Stan of Urban EDistribution

Thank you for lu.r phone call the other day and your letter of
May 7, 1973, IAhich ha.1 as attahme rAs the CV's of George Brown and
yourself. Please give George my regards.

I will giv you ry reactions to your corirnts on the draft Torms of
Reference for the study very shortly. Meanwhile, let rme confirm that it
is Stage I(a), involving the writing of the "State of the Art" paper only,
which is the coramitmLent with which we are presently dealing. It could
well be that considerable further detailed work will be necessary and
arranger possibly through the Electricity Council, elsewhere or both.

Sincerely yours,

T. W. Berrie
Po ver econmics Advisor

Public Utilities Department

cc: Messrs: Ray, Dunkerley, Willoughby, Rovani, Howell, Friedman, Berrie
Files

T TWBerrie :jr
IBRD

CODE No. MISC. 3.20



INTERNATIONAL DEVELOPMENT | INTERNATIONAL. BANK FOR INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM
TO:Mr. Yves Povani DATE: May 4, 1973

FROM: Dennis Anderson

SUBJECT: EL SALVADOR - Village Electrification Study

Supervision Mission, March 25 - April 6
Back-to-Office and Full Report

I. INTRODUCTION

1.01 In accordance with terms of reference of February 21, 1973, I
visited San Salvador to assess the progress of the study being undertaken

jointly by the Bank and Universidad Centroamericana Jose Simeon Canas ,
to help organise the main field work, which is now begining and to report on

the results obtained so far. Seminars were held at various times 1/. I
was joined by Messrs. Churchill (Transportation Projects) and Selowsky
(consultant) during March 20-23, and again by Mr. Selowsky during March 30-
April 6.

1.02 As you know, the study has been divided into three phases:

Phas e Status

I. General Background Studies of Rural Completed Oct.31,'72
Areas; of the Electrification Program;
and of Available Data.

II. (a) Development of Methodology; Assessing Completed March '73
Data Requirements; Development of
Questionnaires; Pilot Field Studies
(of 200 families) .

(b) Full Field Work Completion expected
July '73.

III. Analysis and Reporting Draft Report Sept. '73
Full Report, Oct. '73

1.03 There are also three aspects to the study: (1) A sample survey of

400 households with and without electricity, of varying levels of income,
social background, location, occupations, living conditions, etc; this is the
largest part of the study, from which we hope to obtain an understanding of the
families' responses to the change in enerY supply conditions which village

electrification brings about. (2) A series of about 40 case studies of farms,

agro-industries, commerce and public services with and without electricity;
similarly these should provide us with an understanding of the responses of
these activities to electrification. (3) Finally there is a descriptive study,

which involves an analysis of the aggregate economic performance of the elec-

trification program, and also a comparative analysis of the performance of

1/ Papers available on request. See Annex for full listing of topics.
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the program in 16 villages of varying socio-economic characteristics. These

three aspects of the study are, of course, complementary.

1.04 The results obtained (though obviously tentative) and 
the experience

gained so far should, I believe, be of general 
interest. I therefore outline

below some principal findings to date.

II. SUMM@ARY

2.01 Urban-Village-Rural Population Levels. As in other developing

countries, the larger part of El Salvador's population is in the villages and

outlying rural areas. Approximately:

- 1.0 million live in the larger towns and cities;

- 0 .35 million live in villages;
- 2.15 million live in the outlying rural areas; about half of

these live in small hamlets (most of which have no distinct

cultural identity) while the remainder are scattered, living

on farms or on unused land.

The rural population is partly a shifting population, on account of the large

niumber of mig-ant workers, and partly a fixed population, rigidly bound by the

system of land tenure.

2.02 Village Population Growth. Migration from rural areas has, it seems,

been towards villages as well as towns and cities. What seems to happen is that

villages are able to hold onto and increase their populations on a par with

cities in the presence of migration from rural areas (which is marked in El

Salvador but not however as marked as in other developing countries). The

migration is of three kinds:

- tswards villages;
- towards cities;
- towards the rural surroundings of cities; and, possibly,
- towards hamlets in the rural areas (though we have to check this).

Villages are thus forning potential growth centres.

2.03 "Rural" Electrification Program. The main plans for this began in

*'e- carried out by Comision Ejecutiva Hydroelectrica del Rio Lempa (CEL);

a numrler of private distribution companies, who buy most of their electricity
from CEL,have also participated in the plans since then. To date, all but four

o the 213 principal villages (cabeceras) receive electricity, and about 250

ou t of 2,000 to L,000 hamlets in the outlying rural areas are also served.

Appr.ximately:

- There were 20,000 consumers connected sinco 1962.
- his is about 5 of the vill-age-rural population.
- Sut in electrified villages about 50O of households become

electrified quite quickly.
- Aggregate investment since 192 in distribian networks " 10

million.
- This is approximrrately Q!450 , per consumer.
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2.04 Consumer Response: In Aggregate (for CEL's program). There has
been a very lively response to the program. Typical sustained growth rates of
demand per consumer (including agro-industries) are 16% per year, which is
twice that of urban areas. Consumption per consumer in 1971 was 110 Kh/month,
which is about 1/3 the level for San Salvador, or the level for San Salvador
in the mid' 1950's. Moreover, the response has been an all round one, with
commerce, industry and farms taking 64% of the load (as compared with 74% for
the whole of El Salvador), and with a wide range of low income groups generating
the growth of household demand.

2.05 Consumer Response: In 16 Cabeceras (for CEL's program and some
private companies). Confirms the aggregate data. Rate of growth of demand/
consumer varies from village to village, but is generally high, and averages
at about 16% p.a. The rate of growth of new consumers also varies from case to
case, but averages at about 6% p.a. The overall (sustained) growth of demand
on existing networks averages therefore at about 22% per year, which is very
high, and twice that of urban areas. Again, response is all round, stemming
from a wide range of low-income groups and from farms, commerce and agro-
industries.

2.06 Household Surveys. One reason for the lively response of domestic
consumer demand is that per capita incomes in villages and rural areas are
large in relation to the per capita incomes at which families decide to become
connected (threshold income):

$300 = Mean Income (per capita) for El Salvador.
$120 = Mean Income (per capita) for Villages and Rural Areas.
$ 50 2 Mean Threshold Income (per capita).

Thus villages and rural areas are poor, but households are not uniformly poor,
and many have incomes well above the threshold income.

2.07 Micro-Studies of Farms, Agro-Industries, Commerce and Public Services.
Case studies of businesses using electricity or its substitutes are complete or
underway for: irrigation pumping on farms (large and small); coffee processing;
sugar processing; refrigeration in shops; milk cooling; pumping water; small
corn grinding machines.l/The data vary from case to case, and the sample is
still too small for clear patterns to emerge. However, when it is decided to
use electricity it is evidently because it offers useful net benefits to the
activity, at prevailing prices, in the form of cost savings (as with pumping,
over diesel power) and/or in the form of extra output (as with refrigeration,
where alternative cooling devices are too costly). These net benefits may
give rates of return of 12 to 20% or more. Since the rate of growth of activities
using electricity is very large, it is evident that these private benefits are
widely felt and increasing. But there are known distortions to prices, and
credit facilities are uneven; so this view of benefits is likely to change
during the course of our study, when price distortions are allowed for in the
analysis. (E.g. sensitivity studies show that the choice between diesel and
electric irrigation purrping is quite a close one.)

1/ Studies of several other activities are also planned.
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2.08 Nature of Benefits. A basic change in energy supply conditions occurs

after electrification. When net benefits are positive, they have one, two or

all of three effects:

- resource savings due to lower energy costs;
- the value of higher quality energy (e.g. as with light);
- extra output due to cheaper and/or better quality energy

(e.g. more light).

All are important for both household and non-household demands. Relative

magnitudes vary accordingly to the case and scale. For light, the important

effects are quality and extra output. For electric heating (as with ironing):
mainly quality effects alone. For cooling: extra output. For small-scale motive

power: resource savings (if any) over diesel. For motive power on a large scale:
resource savings and extra output.

2.09 The desirability of living in villages instead of cities may also
be enhanced by electrification. This is widely held to be a benefit on account
of the social costs of urban squalor and congestion. People's private views
of this benefit are reflected in their migration to and staying in villages,
and then becoming electricity consumers: that is, it is reflected in the growth
of number of village consumers and their demand levels.

2.10 Tariffs, Costs and Benefits. Tariffs are generally higher in villages
than urban areas, though investment costs are higher and capacity utilization
(load factors) much lower. Costs initially average at 6 to 8 US cents per KWh or

more, about twice those of urban areas. But with load densities increasing quite
rapidly, and with steady improvements in capacity utilization, they should fall
to much lower levels of around 4 US cents/KWh, perhaps less. (At this moment
we have meters connected at various points to measure capacity utilization.)
Hence economic returns should continually improve, if only because of cost
reductions.

2.11 The uneven incidence of subsidies, taxes and credit is also adversely
affecting the efficiency of energy use - but in which directions, it is not yet
clear. Credit is non-existent for housewiring and electrical appliances are
highly taxed; but kerosene, gasoline are taxed too, and the credit for diesel
motors is probably poor (we expect our surveys to show how poor).

2.12 From the economic viewpoint it is better that electricity is not
subsidised, if only because alternatives are not subsidised. There is no evidence
to show that this would cut back the demand seriously except for certain
important classes of pumping loads.

2.13 Tariffs and Finance. It is probable that villages which have been
connected for longer periods of time are providing profits, since average costs
are declining, for reasons just noted. Some private companies are also making
profits. The extensive use of block-declining tariffs is undennining the financial
performance of the projects, while having no sound economic rationale. Where
financial performance is poor, it can often be found to be a poor reflection on
tariff policy, rather than on the project.
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2.14 Tariffs and Income Distribution. Block declining tariffs also act

against redistribution objectives, the lower income consumers paying above, the

higher income ones below, marginal cost. Some redistribution could be 
accomplished

through subsidising the low KWh loads of small domestic, commercial and industrial

consumers; but typically the costs of electricity are less than 5% of the budget,
so the redistribution may be helpful, but slight. Larger consumers, especially
in farms and agro-industries,are working with large profit margins, and can

afford to pay the full costs of supply.

III. URBAN-VILLAGE-RURAL DEFINITIONS

3.01 For the purposes of economic and political adminitration, El Salvador

is divided into lh Departamentos, which in turn oversee 261 smaller administrative

units known as Municipios. The Municipios have principal centres known as Cabe-

ceras, which are oficially classified as "urban." Outside the Cabeceras the

population is classified as "rural." In 1971, the population distributions of

the Municipios were as follows:

Table 1

Municipios Classified According to Number of Houses:
Urban and Rural

Number of Houses Urban (Cabeceras) Rural

200 66 loh
201 - 400 89 79

401 - 600 35 25
601 -1000 27 28

1001 -2000 24 10
2001- 4000 8 8

4000 12 7
2;1 261

Total No. of Houses (*) 260,000 440,000 (700,000)

Total Population 1,130,000 2,46,000 (3,549,000)

(*) Approximate. Population figures divided by 5.5, the average family size.

Soarce: 1971 Census data, collated by Orellana and Bicard in (3).

3 .02 It is evident that most of the Cabeceras would be better thought of

as villages. Indeed, El Salvador's 'rural' electrification program, the main

plans for which began in the early 1960's, was largely aimed at electrifying the
Cabeceras plus a number of hamlets in the outlying rural areas.

3.03 Most countries would consider concentrations of 1000 houses or less
to be villages. 1/ On this basis 213 of the Cabeceras are villages, a large

fraction of which have only been electrified within the past decade.

f India and Mexico in fact regard concentrations of 10,000 people or less to be

villages.
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3.o4 Outside these Cabeceras, the population is mostly rural, in the generally
accepted sense of the tenn. Half, perhaps, is clustered into small hamlets, while

the remainder is scattered, living on unused land along the roadsides or on the

farms of the 'Larger landowners. It is partly a shifting population, on account
of the large (but unknown number) of migrant workers who change location between
sesons in search of work, the opportunities for which vary according to the
seasonal patterns of the output of agriculture and agro-industries;l/ and it is
partly a fixed population, on account of the system of land tenure, which permits
families to rent or work small plots of land if they also work the land of
the large landowners.

3.05 Officially the rural areas are divided into over 2,000 zones known as
cantones, in which the hamlets may be thought to form the principal villages with
distinct cultural identities. But with important exceptions, it would be a mistake
to think of the hamlets in this way. Firstly, not all cantones have such hamlets.
Secondly, the cultural identities of the rural people are generally with the
cabeceras, a factor which is partly explained by the system of land tenure, and
partly by the shifting population . Nevertheless, the hamlets are population
concentrations and the larger ones may even form centres of socio-economic growth.
A number of the larger ones have been electrified in recent years, and, now tha'
all but four of the cabeceras have been electrified, the future electrification
program is to extend service to an increasing number of hamlets.

IV. URBAN-VILLAGE-RURAL POPULATION GROWTHS

h.ol Like other countries, El Salvador is experiencing a migration of
people from rural to urban areas, superimposed on a general growth in population.
Between 1961 and 1971, the general population growth was 42% (3 per year); but
the growth of the urban population for the Departamento of San Salvador was
60% (W4 per year).

4.02 This migration phenomenon is not, however, confined to the capital and
the larger cities and towns. Villages are also experiencing an influx of people
from the rural areas. In sixteen villages surveyed in our study, having a wide
range of social and economic characteristics, the rates of increase in the
number of houses over a 10 year period were in the range of 1½ to 5% per year.
The following table indicates the situation for the whole country:

1/ Mair crops: Coffee 50%; Cotton 10%; Fruit 10%; Maiz 10%; Sugar 5%; Beans 4%.
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Table 2

Population Distributions of the Municipios

Population Urban (Cabeceras) Rural

Range 1961 1971 Change 1961 1971 Change

0- 1000 108 67 -41 16 10 -6
1001- 2000 76 88 +12 44 21 -23

2001- 3000 2h 31 + 7 39 LO + 1
3001- 5000 28 28 0 57 55 - 2

5001-10000 10 28 +18 61 67 + 6
10001-20000 9 9 0 32 48 +16

20000 (*) 6 10 + 12 20 + 8
261 261 - 261 261 -

Total Population 0.98 m. 1.hom. (hf) 1.b5m 2.15m (40%)

(*) includes San Salvador (populationo~ 0.75m).

Source: Bicard's paper in (1)

4.03 The number of the smallest Cabeceras (less than 1000 inhabitants)

declined substantially, the reason being that their sizes had increased to put

them into a larger population bracket (more than 1000 inhabitants). In general,

however, the number of small Cabeceras (less than 10,000 inhabitants, say) has

kept fairly constant, the main difference being that they are now larger.

4.o4 The number of low density rural population areas (less than 10,000
inhabitants/municipio) declined quite markedly, in favour of a large shift

towards the rural areas surrounding the larger towns and cities (i.e. Cabeceras

with more than 10,000 inhabitants).

.05 What seems to happen, then, is that the villages (small Cabeceras)
are able to hold onto and increase their populations on a par with cities, in
the presence of large scale migration from rural areas. The migration is of

three kinds:

- towards villages ) on equal terms
- towards cities )
- towards the rural surroundings of cities

In addition to this there may be migration towards the hamlets in the outlying
rural areas, tending to reduce the scatter of the rural population yet further.

(Though we do not have collated data to substantiate this point.)

4.06 I also found similar but even more marked migration patterns in a
trip to Nicaragua with Mr, Russell (EM4ENA) in March 1972.
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Table 3

Urban/Rural Population for Four Departamentos/Municipios
in Nicaragua

1963 1971 1971/1963%

Naraa Total 1,536,000 1,912,000 124

Urban 627,000 917,000 146
Rural 908,000 995,000 109

Managua Total 319,000 504,000 158

Urban 243,000 486,000 171
Rural 76,000 88,000 116

Tisma(*) Total 3,828 2,795 73
Urban 1,377 2,229 162

Rural 2,415 566 21

Boaco(*) Total 71,615 69,355 97
Urban 9,825 15,380 158
Rural 61,790 59,375 87

(*) Villages electrified in the 1960's under an AID 'Rural Electrification

Co-operative Scheme.

Source! Censos Nacionales, 20 April, 1971.

The interesting point here is that the villages of Boaco (50 Kmns from 4anagua)
and Tisma (less than 20 Kms from Managua) were able to hold and increase their

populations on a par with Managua, despite a very large migration towards the

capital.

4.07 If it is the case, then, that the populations of villages are growing

on a par with cities and absorbing some of the migration from rural areas, this

has important consequences for infrastructure project analysis (as it has for

urban and rural development planning). Instead of such projects being charity

for stagnant or declining entities (an approach which you will find permeates

the literature on village electrification), with poor prospects of good economic

or financial returns, they are likely to find responsive and growing markets,per-

haps capable of and willing to meet the costs. Moreover, project costs can be

expected to decline substantially over time on account of the economes 
of scale

in serving high density population groups. In fact, this is what we are finding

with El Salvador's village electrification program.
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V. THE VILLAGE ELECTRIFICATION PROGRAM

5.01 Practically all the generating and transmission capacity in El 
Sal-

vador is provided by CEL, who sell electricity to 8 private distribution companies,

two industrial customers, and various government agencies. Most of the distribu-

tion was and still is of course to the urban areas. In 1960, only 
about 30 of the

213 villages (small Cabeceras) received public electricity; this was provided

exclusively by the private distribution companies, some of which 
found quite a

high rate of growth of demand for electricity (over 10% 
per year) and were

actually able to make a profit on the investment.

5.02 In 1962, under a government directive, CEL initiated a village

electrification program. They began with a pilot project to electrify 
11 Cabece-

ras of 14,000 inhabitants and 3,200 homes in Departamento de La Paz. 
La Paz is

a relatively poor area on the coast, with, at that time, poor infrastructure;

the agriculture is mainly cotton, corn and cattle. It was forecast that 50%

would request electricity, with demands of eleven watts per inhabitant (100 
watts/

consumer)and 3 KWh per inhabitant per month (30 KWh/consumer/month). L/

5.03 Following this project, a national plan was launched in 1964 to

electrify many more areas. To date, CEL serves 80 Cabeceras exclusively, 14 others

in conjunction with the private companies, and in addition serve about 200

hamlets in the rural areas.

5.04 The private companies were also involved with the plan. In 1965/66,

Compaiia Alumbrado Electrico de San Salvador (CAESS), the largest distribution

company, extended supplies to 50 Cabeceras and presently serve over 180 hamlets

and Cabeceras.

5.05 To date, all but four of the 261 Cabeceras have public electricity

supplies together with about 250 hamlets. Our statistics 
are only concrete for

CEIAs program, 2/ and we shall shortly elaborate on these. But roughly speaking,

for the whole country:

- There were about 20,000 consumers connected since 1962.

- This is about 5% of the village-rural population.

- Aggregate investment since 1962 in distribution networks '$10
million.

- This is approximately $450 per consumer.

1/ In urban areas a typical present day figure is 300 KWh/consumer/month.

2/ Data for some of the private companies were not forthcoming.



Mr. Yves Rovani - 10 - May 4, 1973

VI. GROWTH OF CEL's PROGRAM

6.01 For the 80 Municipios exclusively within CEL's responsibilities,

we have the following statistics on population served.

Table 4

Number of Houses 1971 Number Electrified June 1972
7/

(a)Total (b)Urban (c)Rural (d)Number (d)/(a)% (d)/(b)%

Total 115,000 23,000 92,000 11,143 10% 45%
La Paz 10,000 3,700 6,400 2,140 21% 58%

Source: Compiled by Bicard in (4)

The aggregate data are contrasted with the data for the 11 Cabeceras 
of Departa-

mento de La Paz which, as we mentioned above, were the first to be electrified

under CEL's program.

6.02 The ratio of number of consumers to number of houses (d/a) is 10%,

higher than the national average, but still very 
low. In La Paz, this ratio is

much higher at 21%, as one might expect. But the fact that it is double the

average indicates that the number of consumers is growing quite rapidly.

6.03 The ratio of number of consumers to number of houses in the Cabeceras

(d/b) is perhaps more meaningful however, since the electrification program was

largely (but not wholly) directed to the Cabeceras. According to this ratio

about half' the effected population became electrified quite quickly, so that

CEL's planning assumption that 50% of a newly electrified locality will request

electricity seems quite a good one. (See para. 5.02 above.)

6.04 The growth of CEL's program (in these 80 Municipios) was as follows:

1/ !Tote that Urban/ural population ratio is 60% in La Paz, as compared to

25% for the total. Wie do not know as yet if this difference is due to rural-

village migration in the last decade.
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Table 5

No. of Total MWh/month KDh/consumer/ San Salvador

Year consumers (December) month Kh/consumer/month

1962 n.a. n.a. n.a.

1963 1,200 41.9 34.9 200 (approx.)

1964 1,316 50.7 38.6
1965 1,872 169.7 90.5
1966 3,332 177.6 50.2
1967 5,548 435.b 78.3
1968 7,274 671.0 92.3
1969 8,2 41 818.9 99.5
1970 9,259 935.4 101.0

1971 10,416 1,155.5 110.0 325

Average
Growth
Rate per

year 31 35-40% 15.5% 8% (approx.)

6.05 The high rates of growth in number of consumers and in total demand

largely reflect, of course, network extensions. They are not good indexes of the

time pattern of the consumers' response to the investments. A better index is

provided by the rate of growth of demand per consumer, which at 15.5% per year
is twice that of the urban areas.

6.06 Consumer-response to the investments has thus been very lively. In

addition to a high rate of growth of demand per consumer, the number of consumers

being connected to existing networks is about 6% per year, on average, 1/ giving

an overall growth-rate of demand on existing networks of over 20% per year.

Despite this CEL's management said they were disappointed with the program!

(though consumer statistics have never been analysed in detail).

6.07 Moreover, the response seems to have been an all-round one, with

commerce, industry and farms taking the larger share of the load.

1/ TEven though credit facilities for connection and house-wiring (costs $20

to 34o) are not available, and CEL do not actively promote sales.
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Table 6

Distribution of Consumption

CEL's sales to Sales in

Villages (*) (1972) El Salvador (1971)

Residential 5.5 GWh 36% 170 GWh 26%

Commercial 3.6 24% 87 15%

Industrial 5.3 ** 35% 275 44%
Governmental 0.6 ***5% 92 15%

15.0 GWh 624 GWh

* Classified according to tariff types, which often overlap (e.g.residential

consumers on commercial tariff and vice-versa).
**~ Includes 0.3 GWh for irrigation.

M*~ Public Lighting only

Source: Bicard's Papers in (3) and (4)

The actual rates of expansion in numbers of consumers and consumption per consumer

were as follows:

Table 7

Consumer Data for CEL *

Number Consumption KWh/consumer/month

1965 1971 /Incrr 19 1971 /creaseear

Residential 1,835 11,050 34% n.y.c. 42 below 16%

Commercial 209 1,538 39% n.y.c. 195

Industrial 37 379 48% n.y.c. 1160 above 16%

n.y.c. = not yet compiled

*Source and definitions as in Table 6

From this data it seems that the growth of demands from industries and farms have

been higher than domestic consumers, though the latter's response has been high

too.

6.08 It seems then, that villages are providing a responsive -- and perhaps

an underestimated -- market for electricity. I/ It is true that demands started

from a low level; but the average consumption per consumer has now reached a level

typical for San Salvador in the mid' 1950's.

1/ This is true in other countries too. In Ethiopia, e.g., the number of customers

in one village (Shashemame - apparently not an exceptional area) grew 5-fold,
and sales 6-fold, in the first eight years, even though the initial base was

large (500 consumers).
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6.09 Nevertheless, financial performance remains poor. CEL's investment

in the distribution networks from 1962 to 1971 was about $5 million, or $400

per consumer. The following are financial statistics for 1972.

Annual Revenues 0 1,328,797
Expenditures 1,568,139

of which: Depreciation 475,043
Energy 699,901
Maintenance,operation,etc. h1i,195

Deficit / 338,176 (25% of revenues)

6.10 It should not be long, however, before the financial returns to past

investments should improve. Separate accounts are not kept for each village,

but it is likely that the ones which have been electrified for longer periods

are showing quite good returns, and that the aggregate financial performance is

held back by the newly electrified villages (which are many - recall the large

program in the mid to late 1960's). The reasons why financial, and, indeed,

economic performance can be expected to improve are:

- improvements in load factors due to increasing numbers of

appliances associated with load growth (load factors may
be 25% or less in many villages; we are presently measuring
them);

- further improvements in load factors due to increasing loads
of farms and agro-industries;

- fuller utilization of capacity as more consumers are connected
to the existing networks (initial network capacity often
sufficient to meet 5 to 10 years growth in new consumers
and demand); the above investment cost of $h00 per consumer

should drop considerably (by about 50%).

There are indeed some indications of increasing profitability:

- Networks in the area of La Paz (CEL's first investment) are
already making a profit equal to 6% of total revenues; 1/

- Some private companies have made profits on village electrifi-
cation for several years.

In any case the financlal losses reflect adverse tariff policies,

not poor projects. Tariffs for villages are not much above urban areas, even

thoiigh costs are ini tially higher and utilisation much lower in villages. The

be- of the electrical energy is provided by the Rio Lempa, whose flows are

highly seasonal; but there is no seasonal element in the tariffs, though water

is often in short supply in the dry season. Tariffs are block declining, which

reduces financial. returns as load grows (and also leads to water wastage in

EL: Inforne >ensual, December 1'2.
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dry seasons). There is no exploitation ability-to-pay, say, by removing the

declining blocks; though this would improve financial performance and benefit

the lower income consumers more. And there is no exploitation of willingness-

to-pay, even though it is a willing and rapidly growing market . (See also

Parts XI, XII, XIII.) In a separate exercise (reference (h))we have in fact

shown how a gradual removal of the block tariffs, and replacing them by a

straight KWh charge would probably result in a comfortable and early financial

return on the investments.

6.12- It is possible therefore that financial performance could be quite

good, if desired; and that the underlying growth of demand and improvements in

capacity utilisation are, in any case, likely to improve financial (and 
economic)

performance, despite a system of tariffs poorly related to costs.

l/
VII. THE DEMANDS IN 16 CABECEIAS

7.01 We have studied the demands in 16 Cabeceras, whose characteristics

vary in several respects:

- wealth and income;
- agriculture;
- agro-industrial activity;
- population size;
- location and topography;

- quality of infrastructure (roads, water);
- extent of electricity service;
- public and private electricity suppliers;

- profitability of electricity service.

The Cabeceras sampled are listed in Table 8, together with some of their

characteristics. 2/

7.02 The level and growth of domestic consumption in these cabeceras is

as shown in Table 9 (overleaf).

7.03 The conclusions suggested by the aggregate data are confirmed by this

look at individual villages. Consumer response is very high. The growth of demand

averages at over 20% per year, sustained over quite long intervals, and is

continuing to grow at such rates. The number of consumers doubles every 12 years

(6 per year) and the consumption per consumer doubles every he years (16% per

year . These growth rates are over twice those of urban areas, and consumption

per domestic consumer is now half the level for the average urban domestic

1/ The information for this section was supplied by Mario Bicardf,most of which is

in (4).

2/ One preliminary point to note, when interpreting this information, is that there

is often little network extension to distort these figures: i.e. they show

increasing use of existing networks (with the exception of the Cabeceras elec-

trified before 1967)T



Table 8

CHARACTERISTICS OF 16 CABECERAS BEING STUDIED

Distributing Estimated
Electric Profitability Agro-Industrial Number of Area *, eir Inf ra s uureZone Department Nuniciic Company of the Area Activity Farms a( a. moffee Corn Cotton ice Bens ad

Western Santa An& San Antonio Pajonal CEL Lose money 2)5 2,990 6 1 5 5Candelaria de la Frontera CEL Make (irrigation, etc.) 973 8,618 ,35 1,59 3 3
Sonsonate Juayua R. de Mathew L (5 coffee mills) 742 5,852 3,945 1 - 8 6( YesAu hp Salcoatitan Lose 128 1,057 619 12 - - - 21z (b esAhuachapan Apaneca OLlA 416 4,945 2,26 56 - - - i " cY-Tacao Make (l coffee mill) 509 5,165 2,869 8 - 27 1 Ye

Tacuba Lose 1,632 14,515 1,296 9Turin288 
419 107 - 20 58 17

Central La Libertad Jayague CEL Make (several coffee sills) 353 41' 16 - 1oLa Paz San Francisco Chinameca / Lose 481 (c ED
San Juan Talpa .7 ,4643 2,2) 89 1 43 (c No
San Juan Tepezontes 340 464 - 37 42 31,2 4,82 n4 v7

317 1,937 2 46 - 60 620 (cSan Lis Talpa Make (milk processing 174 2,283 - 2 2 557 4 1,004 (a ecs
(. rice mill, etc.) 47 1,92d 5 1(

Eastern San Miguel Chirilagua / os V 1,0 1 u146 (coSeer 1,506 14,o67 ' ,74 857 118 01 4,46 (c) N
/ I I Sesori VIV IlSS 15,515 1L0 ,5 c1898 555 - 2,72 - 15 9 845 () N

According to the Censo Agropecuario of 1961 (the latest available).

** Codification for Roads:
Paved (a)
Unpaved: 1st class (b)
Unpaved: 2nd class (c)
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consumer.(Our sample survey studies of individual households, discussed below,

confirm these conclusions too.)

7.04 Expansion is not confined to any one predominant consumer category,

but is general, covering all categories:

Table 10

Number of Consumers Classified According to
Consumption Level for 12 Cabeceras *

Kh/month 1952 1962 1967 1972

0 - 10 189 16 817 880
11 - 20 38 14 382 493

21 - 50 6 95 244 423

51 - 100 1 23 122 213

101 - 200 1 15 72 159
200 - 500 0 1 18 6

500 0 0 28 45
2415 69 1,83 2,259

Taken from the Cabeceras in Table 8

7.05 Agro-industries and farms are expanding their demands very quickly too.

Je have not processed all the data on these items as yet, but the following table

of numbers of non-domestic consumers indicates the likely growth of demands:

Table 11

Orowth in Number of Non-Domestic 7onsumers
for 12 Cabeceras

1952 1962 1967 1972

ComunercirAl 1JO Kh/month 40 103 118 131
100 KIh/month 1 75 13

Industrial an! Farms n*3. n.a. 57 81

Total: 150 34?



Table 9

Domestic Consumption in 16 Cabeceras

Levels
No.Of Years Total No.of KWh/month Rates of Growth, % / year
Houses Elec- KWh/month Consumers Consumers Total * No. of KWh/month/

fabeaera 1971 trified 1972 1972 1972 KWh/month Consumers Consumer *

1. San Antonio Pajonal 369 7 3,655 167 22 15% 9.1% 4%
2. Candelaria de la F rontera 603 7 13,000 305 43 23% 12.5% 12.5%
3. Juayua 1,147 >20 n.a. 601 n.a. n.a. 3.8% n.a.
4. Salcoatitan 266 >20 n.a. 90 n.a. n.a. 4.1% n.a.

5. Apeneca 575 P12 n.a. 306 n.a. n.a. 2.8% n.a.
6. Ataco 930 >12 n.a. h86 n.a. n.a. 2.1% n.a.
7. Tacuba 597 P12 n.a. 233 n.a. n.a. 3.8% n.a.
8. Turin 52 9 >12 n.a. 121 n.a. n.a. 7.9% n.a.
9. Jayaque 756 8 7,500 187 ho 8% 3.0% 5%

10. San Francisco Chinameca 392 11 1,777 97 18 13% 4.9% 8%
11 . San Juan Talpa SO 11 5, 442 152 36 n.a. h.8% n.a.
12. San Juan Tepezontes 263 11 2,886 106 27 7% 3.5% 3.5%
13. San Lis T alpa 274 11 6,103 112 51 20% 8.0% 12%
1!. Rosario de la Paz 571 11 8,991 222 4o n.a. 7.4% n.a.
15. Cirilaa 8195 7,700 145 53 31% 21.0% 10%
16. Sesori 276 6 4,202 71 60 60% 13.9% 46%

Averages4 - - - - 22% 6%

Averages for El Salvador - - - - 07

* Figures approx. (not obtained by regression).

Weighted averages of available data.
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The number of commercial consumers increased by 40% (7% per year) and the number

of farm and industrial consumers by 57% (9.5% per year) over the past five years.

7.06 The villages have differed very greatly in their 
responses to electri-

fication. We do not know as yet what these differences are due to, but is is

evident that many interrelated factors are involved: income levels, 
village

population and population growth; strength of demonstration effects; 
profitability

of local agriculture and industries; quality of complementary infrastructure (water,

schools, roads); literacy levels;and prices. Interpreting such factors and their

influence on the electrification program is a primary objective of our sample

survey of households and businesses, which we are now 
in the midst of.

1/

VIII. SOME ASPECTS OF PILOT HOUSEHOLD SURVEYS

8.01 A survey of 400 households in six (or provisionally, seven) of the

above municipios has been organised. 2/ The planned division 
of the sample is as

follows: For each municipio:

Cabecera:
electrified households 25
non-electrified households 15

Rural Areas and Hamlets:
electrified households 10

non-electrified households 20

Total for Municipio 70

1/ The team working on this and who have developed the 
questionnaires and in-

terviewing procedures are: Lic. Martinez, Lic. Orellana, Ing. Cutie, and Lic.

Maria Cristina de Cabrera, plus 8 research students. All the 
information of this

section is original, and has been obtained through their hard work in the field.

2/ About 200 families were interviewed in the pilot phase 
completed in March

this year. TPhe technique is for the sociologists to interview the family, with

an assistant to record the results in shorthand fashion; the results are then

tabulated and written up at the end of the day (about 5 families/day/pair of

interviewers). Formal questionnaires were abandoned after earlier 
applications

had shown that families were suspicious - and sometimes hostile!-to them (Margaret

Haswell reports the same experience in India: "Economics of Development in

Village India.") Moreover they were too rigid; and the interviewer needed much

more scope to obtain the more sensitive infomation, e.g., on incomes and wealth.

Finally, they proved to be long-winded and tedious; an interview is more fun,

more efficient and takes much less time.
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The sample is weighted towards the electrified households in the Cabeceras,

because this is what we are studying and where they mostly are. Comparisons with

the non-electrified households will provide a picture of substitution effects;

and samples in the rural areas will provide us with village-rural comparisons,

and a broader picture of the Municipios.

8.02 A range of social and economic variables are included in the sample,

among the important ones being: family income and wealth; family size; family

structure; aspirations; literacy levels; access to credit; occupations; expenditu-

re levels; quality of house; water consumption; use of electricity 
and electrical

appliances; and use of substitute energy and appliances. Community 
level data

are also being collected for the Municipios.

8.03 The relation between family income per capita and KWh electricity

consumption is shown in Figure 1. The sample is for two Municipios (Salcoatitan

and San Luis Talpa) and covers the Cabeceras and the outlying rural areas and

hamlets.

8.04 The income level when families begin to consume (the threshold income)

is about 0 lho/capita ($55/capita), which is low relative to El Salvador's

average income of $300 per capita. Above this threshold, the income effect on

consumption is very large -- about a 5-fold increase in consumption for a 2-fold

increase in income (income elasticity 2.5).

8.05 About 80% of our sample (which in the pilot studies was fairly random)

finds families with per capita incomes of over $55, most of them well in excess

of this. The large gap between actual and threshold incomes means a large

potential demand in unelectrified areas; thus rapid increases can be expected

after electrification. As we have seen, this is precisely what is happening.

3.06 According to figure 3, the income levels and distribution in the

rural areas and hamlets are comparable to those in the Cabeceras. Hence, it is

probable that CEL's current policy of electrifying hamlets 
will also find a

responsive market.

8.07 One reason why the rapid growth of demand is sustained is the

continual additions to appliance stocks of increasing electrical intensity:

lights (50 watts) are quickly followed by more lights and irons (800 watts),

radios and TV's (surprisingly commonplace).

8.08 Other factors are important too. 'or the demand to be so strongly

revealed, it iust offer:

- lower cost energy for light, heat and power in relation to

substitutes; and/or
- more quality and convenience than substitutes (particularly

important for lighting and ironing); and/or
- new consumption opportunities, of which television is the

primary example.

Bit we- cannot analyse these matters until the field work is completed. (Unfor-

tunately the data on appliance use in the pilot studies were rather poor and

need substantial revision.,
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8.09 The results of our micro-studies of households so far vindicate

the conclusions we reached earlier, by providing an explanation of consumer

response in terms of household incomes. Villages and rural areas are poor,

but poverty is not uniformly distributed. The 'threshold' income levels at

which families decide that electricity (at present prices) 
fulfills certain

needs in their lives are very low. In El Salvador it seems that many village

families, although very poor, have incomes above this level, and consequently

when electrification takes place there is a lively response, reflected in rapid

growth rates of demand.

8.-o To conclude with quite a separate point, in Figure 4 family 
incomes

per capita (to allow for family size) are compared with housing quality. There

is little or no correlation - though recall we are dealing with very low incomes,

the majority having less than $120 per capita. At first we 
thought that our

measurements of family incomes were in error. But on second 
thoughts it squares

well with experience. There are many anomalies to be seen 
in consumption at

very low income levels; and in the lowest quality houses, quite expensive

appliances can often be seen (including television).

IX. MICRO-STTJDIES OF FARMS, AGRO-INDUSTRIES,
COMMERCE AND PUBLIC SERVICES l/

9.01 These studies consist of estimating the costs and benefits 
of

electrifying particular businesses and services (activities). For 
the more

complicated activities, such as sugar and coffee processing, this involves

drawing up flow diagrams of the activities and identifying and costing points

where power and energy inputs are required. A look at the total profitability

of the activity is needed in order to form some judgement as to whether a

change in energy supply conditions may result in reduced costs or reduced costs

and extra output from the activity. Since we are generally comparing activities

of different vintages, it is also often necessary to look at capital, material

and labor inputs at various stages, and to cost the whole process out - that is,

we need to distinguish between technical advances in energy supply, 
frcm. other

technical advances which may occur in the activity. We believe that data obtained

irom about 40 such studies covering a representative sample of activity grpes

and sizes, wilI provide a picture of the economic returns to this aspect of

electri fication. Examples of activities studied so far are:

- irrigating farms, large and small;

- coffee processing;
- ougar pro cessing;
- erig c-ration i n shops;
- milk cooling;
- pumping po table water,
- small corn grinding machines (e.g. for tortillas)

1 / Lie. M;aria Luisa Caldein has undertaken this work so Par; the data below

Ire taken from this work, which is available in (L). She has now been "oineo

by Ing. 'abrero, who so far has wcrked minl o lan err
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9.02 The alternatives to electrification of an activity take many forms

and are often very competitive (if not better in some cases). Examples of

alternatives are:

(a) Refrigeration - uncooled drinks and lower

sales of refrigerated foods;
- kerosene refrigeration;
- buying and transporting ice

from neighboring towns.

(b) Irrigation Water Pumping - diesel pumps.

(c) Potable Water Pumping - carried by bucket;
- bucket well;
- manual well pumps;
- diesel well pumps

I ellaborate briefly on each of these cases, to illustrate something of what

is involved in this part of the exercise.

(a) Refrigeration (shop)

9.03 The records of one shop showed the following returns from sales of

refrigerable goods (drinks and perishable foods):

(1) Sales with refrigeration 0 1,35h p.a.
(2) Costs other than refrigeration 0 980 p.a.

(3) Net profits without refrigeration 103 p.a.

(h) Difference: (l)-(2)-(3) 271 p.a.

(5) Cost of Refrigerator (/900,
interest rate 10%, depreci-
ation 8%) / 162 p.a.

(6) Cost of Electricity 0 96 p.a.
Net Profits 0 13 p.a.

The cost of kerosene refrigerators and ice-boxes were also calculated, bat

we round that extra costs would make net profits negative. Going without

refrigeration entire]y was thus the best alternative.

9.0L. The rate of return (to the shop keeper) on using electric refrig-

eration works out at about 11.5>, assuming ccnstant sales. But even a slow

increase of sales of, say, 30 over 5 years, would raise this to a 20% rate-

of-return. This is a very good investment, and, given the hot. climate and the

iiere~ssing demands for cild drinks and a better variety and quali y of food,

sigests why the demand for refrigeration in villages has grown very quickly

in El Salvador.

(b) Irrigation

The increase in farL output and profits following irrigation is

very large. Neither depend critically on whether diesel or electric pumps are

Used, in that irrigation is worthwhile either way. However, since energy and
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pump costs form a good fraction of total costs, useful 
additions to net profits,

in the form of cost savings, can be achieved. Table 12 contains information

gathered from two farms.

Table 12

Data on Two Farms Using Irrigation

Farm Characteristics Profits and Cost Data (V per year)

I. Diesel pumps (1) Farm Sales 18,345

5.1 m gallons/year (2) Costs of Production

3 manzanas irrig. Non-water costs 6,837 80%

Cattle Water: Fixed costs 450 5%
Water: Variable costs 1 222 15

100%

(3) Profits (l)-(2) 9,836
(4) Profits before irrigation 699

Net profitability 9,137

II. Electric Pumps (20 HP) (1) Farm Sales 92,831

33.7 m gallons/year (2) Costs of Production

25 manzanas irrig. Non-water costs 35,378 75%
Water: Fixed costs 7,772 17%

Water: Variable costs 3,779 1
46,929 100,

(3) Profits (1)-(2) 45,902
(4) Profits before irrigation 1,676

Net profitability 1 22

9.06 In each case the net profitability increased by more than ten-fold

after irrigation. The main benefits of electrification are therefore likely to be

in the form of resource savings, rather than adding to farm output directly,

since output will be roughly the same whether electric or diesel pumps 
are used.

9.07 We have in fact studied the costs o' diesel versus electric pumping

by looking at acLual contract data for a particular farm of 75 heotares, with

the following results: 1/

Table 13

Electricity Diesel

centavos/ 50 centavos/ 34 centavos/

IG~h * gallon * allon*

;n-rgy Costs/year 11,088 12,264 10,043

-car~ital Costs 35,73h 32,047

Capital Costs/year n* - 5,900 5,900

1/ These data are broken down in considerable detail in Mariza Calderon's paper

in (4), and subjected to sensitivity analysis.
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* Prevailing tariff for irrigation and at prevailing price of gasoline

** Fuel costs, net of taxes
i* Taking an interest rate of 10% and average depreciation allowances of 6.5%

and 8.5% for electric and diesel equipment, respectively. (Diesel plant have

shorter lifetimes.)

9.08 At the prevailing fuel tax rates and electricity tariffs, electricity

offers useful savings on energy costs; while the capital costs are about the same,

once we have allowed for different lifetimes. But diesels can be as cheap if we

neglect taxes and/or if electricity is considered underpriced.

9.09 On present prices, however, the rate of return to the farm on electrifi-

cation, as compared to the next best alternative of diesel pumps, works out to

be about 18.5% l/ Again this is a good return for the farm, and partly explains

why the growth of demand for electric pump irrigation has been very high in

recent years. 2/

(c) Pumping Potable Water

9.10 There is undoubtedly a very high latent demand for convenient access

to potable water in villages and rural areas. Most families interviewed during

our study state this to be among their highest priorities. The heavy toil

involved with fetching and carrying water is visibly evident and widespread in

all parts of the country (including cities). We have found that as much as 20%

of a housewife's time can be taken up with this task alone. It is entirely

possible that the demand in villages for convenient access to water, at a price

to cover costs, has been even more underestimated than that of electricity. (I

do not think it has been researched.)

9.11 At the moment the most common source of supply in villages is water

carried fromthe nearest standpipe; wells with buckets, manual pumps or diesel

or electric pumps are also common. For what we judge to be typical cases, we

have costed in detail one of each of these sources; the results are summarised

in Table 14. From this information it appears that:

- locally pumped water is cheaper, and the toil very much less,

than that carried from standpipes;

- electric pumps look much cheaper;

- but relative costs will vary from case to case, depending on

many factors (including the weight (the shadow price) which

people put on toil, which in this example we have crudely
allowed for by valuing it at the min*u wax)

- consumption remains fairly high by village-rural levels even when
costs and toil arp hg:

1/ According to the following approximate formula: savings in energy costs plus
annual depreciation and interest costs of diesels, all divided by total capital

costs of electric, equals depreciation plus interest rate of electric.

2/ Demand increased 7-fold since 1966.



Table l

Costs of Supply of Potable Water (Based on a Study of Five Families)

Galls.Consumer/yer Share of Cost per

ALTERNATIVE Energy per Energy Cost per 000 galls/

SOURCES Description Total Per Capita 1000 gallons in Cost * 000 gall. metre

Public Standpipe Distance 1 Km.using 2.70 Labor not

ox wagon 25,500 6,375 man days 35% 0 20.h7 comparabl

Bucket Depth 16.7 m. 38,86L 2,739 2.71 Labor
man days 80% 0 8.24 g 0.495

Manual Pumps Depth 10 m. 10,152 1,269 1.39 Labor

Wells man days 88% 0 h.ll $ 0.411

Diesel Pumps Depth 10 m. 73,425 5,479 3.73 galls. Fuel
of diesel 64% 0 4.82 0 0.482

Electric Pumps Depth 5.8 m. 25,500 6,375 143 KWh Elect.
43% $ 1.65 0 0.285

* Assuming Labor cost = 2.6 per day, the minimum wage rate.
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9. 12 This last point means that the main benefits of pumping are likely

to be the reduction in the toil of fetching and carrying water. 
That is, the

main benefit will be resource savings, allowing the family to divert their time

and energy to other ends. In addition, there will 
probably be some important

secondary benefits in increased water consumption due to lower supply costs and

toil.

9.13 However, these benefits can be provided 
by diesels too. The added

benefits of electric pumping, when they occur, 
are thus largely the resource

savings over diesel pumps. According to the above data these 
are quite large

(over 30% rate of return), but we suspect that other 
cases will show quite

different(lower) savings. The actual level of savings varies 
from case to case

on account of (a) uneven credit facilities; (b) scale and (c) the local avail-

ability of second hand equipment (frequently used).

1/

X. RESUME ON NATURE OF BENEFITS

10.1 Public electricity supplies to villages bring about fundamental

changes in energy supply conditions, with three kinds of benefits to individual

consumers: 2/

- resource savings due to lower energy costs;

- the value of higher quality energy (e.g. as with light);

- extra output on activity due to cheaper and/or better quality

energy.

10.2 In addition it is likely that electrification, in the presence of a

supply of other infrastructure projects and employment 
opportunities,will attract

people to the villages, so that they may form counter-attractions to the cities.

This is held to be a benefit on account of urban squalor and congestion being

worse than village poverty. As we saw earlier, this kind of migration does take

place, though it would be exceedingly difficult to isolate electricity's

contribution to this. Whatever electricity's contribution, however, this kind of

benefit, as perceived by the individuals who face the squalor and poverty, will

be impli cit in the underlying growth of demand; for if people are attracted to

the village partly because of electrification, they will presumably reveal this

through consuming electricity. Hence our exercises, which are to scale up the

benefits computed at the micro level for a sample of consumers, will. automatically

allow for these wider benefits associated with the supply of infrastructure

projects.

10.3 The three kinds of benefits listed above evidently vary from case to

case. Thus for motive power on a small scale, electri fication will offer resource

savings benefits to the consumer where it is cheaper than diesel;3/ on a large

1/ I plan to discuss in a later report the work of the anthropologist, Father Falia,

wuho did much to influence our approach to the field work. I have not digested his

wo rk as yet; it is available in (3).
c1iscussed much more fully in notes by Selowsky and myself' in (1) and (2).

S:-ince cquipment prices and costs are so variable, it. is not likely to be universally

cheaper or universally more costly, than diesel.



Mr. Yves Rovani - 25 - May 4, 1973

scale, it may cut costs substantially on account of economies of scale, and the

higher profits this induces may usefully encourage more output. For lighting and
some heating applications (e.g. irons) it may offer quality benefits and extra

output (more light, more ironing) even if (as is the case) lighting and ironing
costs increase. Quality effects may be important for some agro-industries too,
in the form of greater reliability in the output of motive power (lost industrial
output can very much exceed maintenance costs if supply is lost for a period).
For new goods, like refrigeration and television, the benefits are those of extra
output.

10.4 A rough classification of benefits according to activity is as follows:

- Commerce - resource savings and extra output;
- Farms (small) - resource savings (over diesel);
- Farms (large) - resource savings and extra output;
- Water Pumping (potable) - resource savings (over diesel);
- Agro-industries (small) - resource savings, and, perhaps,extra

output;
- Agro-industries (large) - resource savings, extra output and

quality benefits;
- Doestic lighting - quality effects and extra light;

- Ironing - quality effects;
- Radios - resource savings (over batteries);
- Television - extra output (i.e. extra leisure

activity);
- Refrigeration - extra output;
- Water pumps - resource savings (over dies.>

ince cosumer-response to electrification has been strong and persistent, it
is evidently because consumers' private valiations of these net benefits are high.

1ut what 'i tariffs were adjusted to reflect costs? Quite likely there
would be a reduction in many of the activities where electricity now shows
resource savings to the consumer - particularly snall "P motors. The threshold
income at which families begin to consuio would also rise, inducing a cu back
in Lightingr dermand and a delay in the introduction of new appliances. Pu unles
tris -are very suhstantially below costs, the growth of demand is, I believe,
unlikely to oe reduced to zero, or even cut subs tantially, given its fast growth
at present; the only exception may be in the margial hamlets in the outlying
rura a3 re as.

XI. TARIFFS, dOSTS AND BEEFI CS

11 .01 IL Is clear therefore that, as with elsetrification in urban areas,
the econm returns are closely related to tarif ft policy. Tarif fs too low, or
inappropriat-ely st ructired, discriminate against more efficient alternatives
(e.g. diesels for pumping) for certain purposes or overstimulate demand ior others.
Investment and electrical energy usage, in this situation, is too high (though
it is very unlikely that the project would have to be abandoned if tariffs were
cost-related: consumer response has been too strong to suggest that it cou'd be
cut csor drastica j Ly)
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11.02 Uneven credit policies for diesel motors, electric and non-electric

energy using apparatus, and for electric wiring (connection and wiring costs

$20-40 - no credit) must also have uneven effects on resource use; and so must

the uneven incidence of taxes on gasoline arid electrical appliances. It is not

obvious to as how to deal with these as yet. In fact some distortions may have
to be accepted, against all arguments about shadow pricing. Thus poor credit

for diesels surely doesn't mean that credit should be poor for electricity too;

and that if credit facilities could be made good for electricity, but not for

diesels, this must simply be put down to an institutional benefit of electrifi-

cation. In other words, we are dealing in second best worlds, and this must be

revealed in our approach to shadow pricing, as well to tariff policy.

11.03 In general, however, more efficient resource allocation with respect

to energy use in villages will be attained if tariffs are more cost reflecting
- if only because its substitutes are not subsidised. My own preliminary rough

estimates of CEL's cost structure is as follows:

Table 15

Generation Capacity Costs 0 67.0 p.a. $ 27 p.a.
Transmission Capacity Costs 0 12.0 p.a. $ 5 p.a.
Distribution Capacity Costs * 0 80 to 160 p.a. $ 32 to $6 4 p.a.

Energy Costs ** - Rainy Season:
Peak 0 0.0125 per KWh 0.5 cents/KWh
Off-peak 0 0.000 per KWh 0.0 cents/KWh

Energy Costs - Dry Season
All times 0 0.0125 per KWh 0.5 cents/KWh

Notes:
* Varies on account of indivisibilities: In this case, 0 160 p.a. initially,
but falling to half this when capacity is fully used.

* System's energy supplied by storage of Rio Lempa's flows, which are very low
in dry season, high in rainy season. Thermal plant operate extensively in dry
season, but only at intermittent peaks in rainy season.

11.04 As compared to this, CEL have the following elements in their tariff
struoture:

Table 16

Elements in CEL's Tariff Structure (centavos/K4Th)

Consumption Level/month Domesic Cmoiercial Indstrial _I ation
50 KWh 12.0 15.0

50 - 100 KWh 11.4 13.5 -
100 - 200 KWh 8.45 9.25 14 -
200 - 1,000 KWh 5.69 - 7 to l 5.0

1,000 - 5,000 Kwh - 6.

5,000 - 12,000 10h 5.0
12,000 - 30,000 KWh 5.58

Source: (4)
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11.05 Now from Table 15, the average marginal cost per KWh (and also the

average cost/KWh) works out at about 10 centavos. If tariffs were to be kept

simple (i.e.,no time of day, no two-part charges,etc.), 
this would be about

the level which is appropriate at all levels of consumption, since an extra KWh

costs as much to produce whether the consumer is taking 50 KWh or 1000 KWh. On

this basis small consumers are being held back unduly ( charges above marginal

costs) while large consumers helped unduly (charges below marginal costs).

1/
XII. TARIFFS AND FINANCE

12.01 CEL's declining block tariffs are also undermining the financial

performance of the program. As we saw earlier, consumers are increasing individual

consumption quite rapidly, and there are an increasing number of consumers in

the high consumption ranges (Table 10, paragraph 7.04). A removal of the block

tariff structure would exploit both willingness and ability to pay much more,

improve the financial performance and improve economic efficiency in the bargain.

12.02 One other point to note is that, according to the estimates in Table 15,

the initial average cost per KWh (i.e.,just after electrification) works out at

about 15 centavos/KWh, and drops to about 10 to 8 centavos/KWh as network capacity

becomes more fully utilised due to load growth. Now CEL's average tariff, from

Table 16, is about 11 centavos/KWh. Thus as load grows, we can therefore expect

a much better financial peinformance; and, quite possibly, a profit, unless block

declining tariffs push down the average tariff faster than costs.

XIII. TARIFFS AND INCOME DISTRIBUTION

13.01 If income redistribution elements are intended in tariffs, block

declining tariffs of the above types will likely be working in the opposite

direction. It is the higher income consumers who are paying below average

marginal costs; the lower income ones are paying more.

13.01 However, subsidised electricity tariffs cannot accomplish much in the

form of income redistribution. The statistics that fanilies (including low

income families) generally spend less than 5% of their incomes on electricity
is supported also by the results of our field work. Nevertheless, every little

helps, and if some redistributive elements are required, there are some fairly

obvious rules to follow:

- not to subsidise irrigation, farms or agro-industries because

their profits are good and they can afford to pay;

- not to use declining block tariffs, or at least make the

blocks decline minimally;

I/ See also paragraph 6.08.
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- to offer electricity at below cost only to very small domestic
consumers (say less than 100 KWh/month) and to small commerce
and cottage industries.

This system would also have the advantage of not costing very much in terms of

lost economic efficiency or financial viability.

DAnderson:mds
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ANNEX

LIST OF PAPERS AVAILABLE

(1) SELOWSKY "Notes on Village Electrification Study" (All on Methodology)

- Costs and Benefits of Household Demand
- Costs and Benefits of Agro-Industrial Demand
- Empirical Treatment of Irrigation Data
- Miscellaneous Notes on Concrete Poles and Empirical

Treatment of Agro-Industrial Data.

(2) ANDERSON "Notes on Village Electrification Study"

- Empirical Basis for Estimating Household Demand
Functions and Costs and Benefits

- Various notes (handwritten) on Costs, Household
Demand, Agro-Industrial Demand, Community Survey

- Guidelines for Phase I; Phase IIa; Phase IIb

(3) UNIVERSIDAD CENTROAMERICANA JOSE SIMEON CANAS: SE4INARIO ELECTRIFICACION RURAL:

FASE I (November 1972).

I. Aspectos socioeconomicos pertinentes para electrificacion rural (Robles)

1. Evolucio'n del agro salvadoreno o producto y empleo.
2. La evolucion de la inversion en electricidad, en relacio'n al PGB,

inversion global, presupuesto gubernamental.

II. Desarrollo general del Sector Agropecuario

1. Estructura de la produccion Agropecuaria (Cabrero)
(a) Composicior y evolucion del producto agropecuario
(b) Composicion y evolucion del producto agro-industrial.

2. Caracteristicas economicas de la poblacicn en el sector

agropecuario en relacion a: (Cuti)

(a) Distribucion del ingreso
(b) Empleo y desempleo
(c) Migracion

3. Distribucion de la infraestructura en el sector agropecuario

(a) Carreteras y sistema de regadio (Calderon)

(b) Servicios educacionales y de salud (Cabrera)

4. Elementos demograficos y de vivienda (Crellana)

III. Desarrollo General del Progran. de Electrifi cacion Rural

1. Consumo de electricidad a traves del tiempo y por tipo de usuario.
Evolucion del numero de consumidores y del consumo promedio. (Bicard)

2. Evolucion y estructura de tarifas (Bicard)
3. Costos de inversion relevantes para nuevas decisiones de inversion

eldctrica (Soderberg).
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IV. Consideraciones sobre algunos factores economicos y no economicos 
deter-

minantes de la demanda electrica.

1. Posibilidad de irrigacion por bombeo. Diesel viceversa 
electricidad.

Experiencias concretas. (CaLderon)

2. Problenas de la no conexion y sus deteninantes. Experiencias de

promocion. (Falla, Cabrera, Bicard).
3. Coeficientes de electricidad y sustitutos electricos en el sector

agro-industrial (Censo 1961) (Martinez, Beltran).

4. Evolucion de la tenencia de la tierra y su efecto en la demanda

por electricidad (Cabrera).

(a) A traves de su impacto en la distribucion del ingreso.,

(b) A travds de su impacto sobre la estructura de 
produccion

agropecuaria.

5. Desigualdad en la infraestructura per-capita: por municipios, carre-
teras, salud, educacion, etc. (Cabrera )

6. Elementos e hip6tesis socio-antropoldgicas (Falla).

V. Analisis pre-muestral con dos grupos cantonales (Cutie)

VI. Posibles correlaciones para explicar la composicion y evolncion del

consumo electrico. (Martinez, Beltran)

VII. Discusion de los siguientes pasos:

(1) Futuras decisiones de inversion relevantes para El Salvador, en

el campo elictrico.

(2) Identificaci
6n de las zonas pertinentes.

(3) Requerimientos muestrales para el futuro.

(4) Ibid. SEMINARIO ELECTRIFICACION RURAL: FASE IIa. (March 1973).

I. Fstudio Descriptivo (Bicard)

(1) Evolucion de las Tarifas Electricas en El Salvador desde l954.

(2) Un Ensayo Sobre el Efecto en la Rentabilidad de CEL en las

Tarifas El'ctricas.

(3) Evolucion en el Numero de Consumidores Electricos en 16 Poblaciones.

(4) Evolucion en el Consumo Electrico en 12 Poblaciones.

II. Estudic Especialidad: Retrato Actual de la Tenencia de la Tierra en

El Salvador y su Influencia en la Demanda Electrica. (Cabrero)

III. Estudio de Microunidades (Calderon)
- Tevisi6n de costos de bombeo diesel versus electricidad; Micro Uni-

dades: cuatro casos de bombeo de agua para consumo familiar; comercio:

dos casos de refrigeracion; regadio: dos casos bomba electrica, dos

casos bomba de gasolina; Agro-industrias: dos beneficios de cafe, dos

casos de molino mixtamal, uno lecheria.

IV. Estudio de las Viviendas y Comunidades (Martinez, Cutie, Cabrera,Crellana)

de 13 comunidades rurales en sus aspectos eldctricos, economicos y

social.
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Figure 3a

Sample of Income Distribution Measurements in Rural Areas of Salcuatiton and San Luis Talpa
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Figure 3b

Sample of Income Distribution Measurements in Cabeceras of Salcuatiton and San Luis Talpa
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FIGURE 4

SCATTER DIAGRAM OF FAMILY INCOME AND HOUSING QUALITY
Definitions:

Mixto = Brick, Cement, Iron Frames.

Ladrillo-Saltex = Brick, Cement, Stone.

Bahareque = Wood and Mud.

Adobe = Mud and Compacted Straw Bricks

Rancho de Paja = Straw Hut

Quality of House

(Ascending Order)
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INTERNATIONAL DEVELOPMENT | INTERNATIoNAL BANK FOR INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM
TO: See Distribution DATE: April 30, 1973

FROM: Y. Rovani

SUBJECT: Public Utility Note No. 4
Standards of Urban Electricity Distribution

Please find attached a draft of Public Utility Note No. 4 on
"Standards of Urban Electricity Distribution".

As you already know, there is no policy content in this Note
and the primary purpose for circulating it is to get quality inputs and

comments from a select panel of readers consisting of power staff par-
ticularly experienced in this area as well as other Bank staff of various

backgrounds. I am asking you therefore to be kind enough to act in this

capacity.

I would appreciate corments to be sent directly to Mr. Berrie

by May 14, 1973.

Attachment

* cc: Mr. Willoughby, Mr. van der Tak, Mr. Avramovic, Mr. Dunkerley,
Mr. Ribi (through Mr. Krombach), Mr. Wieseman (through Mr. Sheehan),

Mr. Minnig (through Mr. Arnold), Mr. Salazar (through Mr. Sheehan).

Mr. Howell, Mr. Friedmann, Mr. Anderson, Mr. Berrie

Files

TfWBerrie:jr
IBRD



2nd DiAFT :TWBerrie: j r
April 26, 1973

P:31IC UTILITY NOTE NO. 4

,STAJDARDS OF URBAN ELECTRICITY DISTRIBITION

SUMMARY

Distribution represents anything from 30% to 50% of total investment

in the electric power se :tor. Considerable benefizs might, therefc re, come

from an explicit consideration of a cost versus quality of service analysis

in the design and construction of distribution systems. This is a field

little explored either within the Bank or outside but of consideralle interest,

as future Bank lending for electric power is likely to become increasingly

socially sensitive" i.e. tending to deal with that part of the syetem

rearest to the consumer (distribution), as distinct from the more remote

j arts (generation and transmission).

i i. Although lending for distribution has always been part of Bank

1anding, until recently the emphasis has been concentrated on the g neration

a Ad transmission of electricity. An increasing proportion of loan 3 now

c ntain a distribution element and the proportion of that element i3 also

i icreasing. Some loans are only for distribution systems and this irend will

increase. In these circumstances, it becomes necessary in the appraisal of

p-ojects to look more closely than in the past "into the heart of" the

dstribution problem. There is a need, for example, to study more carefully

t e Borrowers' and their Consultants' distribution design and engineering

p -actices and, in particularto form a judgment about the standards of

service to which they are planning. Each particular standard of service has

i-s own cost of supply aid benefits. In simple terms, a reduction .n quality

o. supply, gives rise to a lower unit cost, which means that more consumers can

be supplied and the net 'benefits that the additional consumers obtain (benefits

1 ss costs) at this lower level of supply has to be set against the reduction

ii the net benefits of all other consumers. Conversely, net benefits from an
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.mprovement in standards to all other consumers has to be set agai st the

iet benefits which might otherwise have been provided to additiona consumers.

A third case ib where lo.wer unit costs can mean increased investmeit in another

sector. This is a familiar problem in other sectors e.g. transporation,

here the net losses to one class of road user due to lower standa: ds are

offset against the gains to other users. Similar techniques for slv-ing

such problems can be applied.

iii. This note surmarizes the main aspects which any evaluatic n of a

cistribution project should include with regard to standards of reliability.

The best approach to planning for the long-term lies in establishi-g, over

time, a pricing policy zaich reflects both the marginal cost of se-vice at

the chosen standard of supply and any income-distribution, fiscal, etc. policies

intended. Until, however, more reliable measurements can be made c f the

socio-economic benefits derived from changes in quality of service, heavy

reliance must be placed on judgment based on looking into variations in changes

in costs. A research project has b'een started recently by the Public Utilities

Department to establish the whole "State of the Art" with respect to what has

been done throughout the world on Standards of Urban Electricity Distributioin.



Introduction

1. Anyone who has attempted to introduce the concept of quaity of

electric power service Into economic calculations is only too aware of the

difficulties of quantifying in monetary terms the comparative benef"its

experienced by differer types of consumer. For example, it is well known

that designing a distribution system to produce voltages 1o low at certain

times as to impair the operation of some classes of customers may have no

effect at all on other customers.

2. The following questions must therefore be asked: "Should a study

be made on the quality of service relating to the average consumer; or should

an analysis be made on t.he quality of service by categories of conumers?

If the latter, which categories?".

3. The answer to these questions will vary very much between countries.

In a first attempt to deal with this subject it is probably wise to limit the

scope by considering only the average or overall quality of service to the

three main consumer classes, industrial, commercial and residential, neglecting

specialized types in each class; but, perhaps, singling out because of his

social importance the type of consumer in low income residential areas.

'.uality of Service

Many elements can be included within the expression "quality of

service". The basic ones are given below:

(a) Continuity of Service (Number and Length of Interruptions to Supply)

(b) Stability of "Frequency" (Change in a technical characteristic of

the whole system)

(c) Voltage "Flicker" (Very Rapid Changes in Voltage)

(d) Voltage 'Wander" (Quite Slow Changes in Voltage)

(e) Voltage "Gaps" (Short Intervals with Zero Voltage)

(f) Voltage "Unbalance" (Distortion of Voltage)
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5. Item 4(b) can be eliminated as a distribution matter on the grounds

that it is entirely dependent on generation, and remedy must be sought else-

where. 4(c) and 4(f) can be eliminated on the grounds that they are produced

by specialized consumers who should not be considered for reasons given in

paragraph 3 abjve. Item 4(e) can be eliminated on the grounds that it is

mainly caused by apparacus protecting the main and sub-transmission systems,

and any consumers likely to find it important also belong to the specialized

types discarded in paragraph 3.

Two basic elements must, however, be included in the subject of

quality of ser':ice, namly, items 4(a) and 4(d):

(i) Cont:.nuity of Service. (Number and Length of Interruptioas to Supply)

(ii) Slow Changes in Voltage.

ontinuity of Service

7. Interruptions of electricity supply service are of two ma:.n types:

(a) Randcm, caused by the breakdown of equipment, dry years in hydro-

electric systems, years of sudden high demard, etc.

(b) Planned, caused usually by a planned program for maintain dng

equipment.

.. anned interru-itions need not be dealt with aince the value attached by the

c nsumer in practice to this type of interruption (when he usually receives

w irning) is probably at Least one order of magnitude different than that

attached to a random (and therefore sudden) interruption. There is an obvious

c rrelation between the level of planned interruption for maintenance purposes,

t e level of equipment breakdown and thus the level of random interiuption.

The effect of this can only be assessed by judgment. Above a thresh'old of

level of maintenance this becomes a second-order effect.
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8. It is necessary to decide on some yardsticks with respect to

measuring the level and intensity of random interruptions. Examplas of

these are:

(a) Number of Interruptions per Unit of Time, (say) per year.

(b) Number of Consumers affected by each Interruption.

The level and intensity of interruptions as measured by both of the above

yardsticks will depend very much on the structure of the distribution network,

its size and complexity, and its basic parameters, e.g. whether 33,003,

11,000 or 3,000 volt distribution systems are being used. Some interesting

t'ork has been done in Britain (see Annex 1) on the percentages of t:otal randam

interruptions taking place and the average time of interruption on each part

of the distribution system, characterized by voltage levels.

9. Based on cirteria similar to those described in 8(a) and 8(b)

comparative studies can be made between different types of network (differing

in equipment, structure or both) with respect to level and intensity of

interruptions to service. As a check on the results of these studies, an

alternative criterion which is often used in the case of well established

networks is the ratio of kh in the past not supplied, to the number of kWh

E applied.

low Char zes in Voltages

10. Slow variations in voltage in practice usually mean movinr over a

period of hours towards a lower average level of voltage. It is mo oe difficult

to define basic yardsticks for measurement in this case than in the case of

the level and intensity of randum interruptions. Some yardsticks, iowever,

could be:

(a) Average Voltage Level at a particular hour.

(b) Standard Deviation of the Variations from a Prescribed

Voltage Level

(c) Number of Times a Particular Low Voltage Level occurs per day.



Means of Chang g the Jua;Lity of Distribution Service

11 . Chang ng the quality of the distribution service has a basLc effect

on both the cos, of the service and the benefits obtained from the service.

The cost side i easier to deal with.

12. The ollowing ieans can be used to change the quality of service:

(a) Chan s in the 3 asic Structure of the Distribution Networks

(b) Chang s in the Reliability Level of the Lcuipment

(c) Changes in the Level of Protection against Faulty Equipmerth

(d) Using or Not Using Automatic Equipment to Restore Service after

Interraptions

(e) Changes in tie M1ethods and Equipment of System Operation

(f) Changes in the Methods and Equipment for Regulating the VcLtage.

13. Changes in the basic structure of distribution networks (1 2(a)) is

a system Ilannirn problem. For example, a fundamental differential Lies

between the "rad .al" system and the "mesh" system. In the radial sy3tem each

customer has but one supply link, whereas in the mesh system he has more than

one. There are, of course, "half-way" stages between radial and mesh designs

e.g. when each cistomer normally only has one supply link but can be connected

to anothe - (posy .bly inferior) link in an emergency. Mesh systems are usually

the most capital intensive and radial systems the least. Another large dif-

ferance livis bet reen basically "overhead" and basically "underground" systems.

14. Changeu in the reliability level of the equipment (12(b)) is a

matter for -he specifiers of electrical equipment (usually the Utilities) and

the equipmFnt ma-ufacturers. With the advance of technology and the efficiency

of manufacluring processing, it would seem that all arguments now center round

the cost o: impro:ving the rate of equipment availability from (say) 99.5% to 99.8%.
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Perhaps the e-Ionomies of developing countries cannot afford availability levels

above 90%?

15. Changes in the level of protection against faulty equipment (12(c))

is partly a system planAing problem and partly an equipment manufacturers problem.

The protection of the system against damage by one of its elements being faulty

is the function of special protective apparatus, which comes into service

automatically -ith a degree of success and amount of system disturbance which

-s basically irversely proportional to the investment cost.

6. The use of automatic equipment to restore service after a service

- nterruption (12d) is becoming increasingly popular with respect to distribution

7stes c.g. this type of equipment helps to improve the standard ofseVice o:

radial distribution systems. There is no doubt that the cost of such equipment

(which at present tends to be high) will decrease with the advance of technology

over the years.

17. Changes in the methods and equipment of system operation (12e) is a

matter for the Utilities. It is the complement to changes in the basic structure

of the distribution networks (12a), in that it means obtaining a particular

standard of security out of an existing network as distinct from designing a

particular standard into a future network. Obtaining a particular standard af an

existing network often involves improving the efficiency of operation.

13. Changes in the methods and equipment for regulating the voltage (12f)

i a regular means of imp roving the standard of supply by using specialized

a. paratus on the distribution system. The sole purpose of having this apparatus

is to help maintain a given standard of supply with respect to voltage level.

Despite its cost,this type of apparatus might make net system savings in that a

lcwder cost design of the listribution system might be made possible for a given

standard of supply.. Items 12(b), 12(c), 12(d) and 12(e) act only on the level
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and intensity of interruptions whilst item 12(f) acts only with respect to the

slow changes in voltage. Item 12(a) acts with respect to both. Ir any case,

however, some credible attempt can usually be made to cost the effe ats of the

above changes and relate the costs of the changes to the quality of service.
Consumer Densic
19. The quality of service which exists "naturally" from a paeticular type

of network depends on the physical nature of the network (e.g. as diIdicated in

para. 12) and the consumzer density. For a given type of network at a given

design voltage, the greater the density of consumers, the shorter t ae length

of the distribution circuits, the lower the level of interruptions and the

less the voltage variations for an average consumer. Similarly, t73 less the

density of consumers the greater the level of interruptions and the greater

the voltage variations. In general, consumers who cost the most tc supply per

unit of consumption, generally get the worst quality of service and tend to be

asked to pay the highest tariff (or consumer contribution). This may well be not

the optimum manner of proceeding with respect to the economy as a w iole and

needs further examination. Typical data on the relative costs for d ifferent

types of network e.g. radial or mesh type, overhead or underground lesign, etc.

are given in Annex 2.

Marginal Costs and the Improvement in Quality of Service

20. Studies have been made in various countries (mostly in France -

,ee Annex 3) involving different types of distribution systems to determine both

,he margi.nal cost per kh not supplied (defined as the total additional cost

required to prevent interrupting the supply of that kwh) and the cost increments

per additional kWh sold. A general rule seems to be that the marginal costs

for the "benefit" of a given quality of service, represents a higher percentage

.f average costs in the case of medium voltage distribution than in the case

(f low voltage distribution. Whether this is because the in-built standby

facilities are just not satisfactory (or as needed) on a low voltage distribution

system or whether there is a more fundamental reason, remains to be seen.



-7-

Benefits

21. Until more reliable measurements can be made of the socic-economic

benefits derived from changes in quality of service, heavy reliance must be

placed, using judgment, on looking into variations on changes of costs with

changes of standard obtained. It may be possible in certain cases to obtain a

reliable estimate of what a customer is willing to pay for a given increase in

standard of supply, e.g. in the case of certain industrial and commercial

customers, which can be uased as ,a yardstick. Until cur knowledge cf socio-

economic benefits grows, the best approach to planning is to endeavor to establish

a pricing policy which reflects as closely as possible the long-run marginal

:ost of supplying service at a particular standard of supply and any income

listribution, fiscal, etc. effects which are intended (see Public Utiity

Note No. 3 on Generating Plant Reserve Margins and Public Utility Note No.

on Public Utility Pricing). A research project has been started recently by

the Public Utilities Departme'nt to establish the whole "State of the Art" with

respect to what has been done throughout the world on Standards of Urban

Electricity Di- tribution.

A tachments (3

c of thfis draft to Messrs: Howell, Friedmann
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1/
'he Economics f Reliabl ity of Supply - Distribution (Great Britain)

Percentage o Total Interruptions by Voltage of Distribution System

Number of Consumers Affected
Ioltage of Dis, ,ribution

System 10 100 1000 10,000 100,000

Percritage of Total Interruptions

132,000 and ;bove 5 8 L 50 100
33,000 15 18 28 40 0
11,000 5 26 46 10 0
200-600 35 48 12 0 0
Others 40 0 0 0

Total 100 100 100 100 100

Percentage of Faults Restored by Time Quoted by
Voltage and Type of Distribution System

Voltage of Distribution Outage Time in Hours
Sy-,tem 1 10 100 1000

Percentage of Faults Restored by Time Quoted
Unde rground Cables 2 6 52 95

33,00) Over head Lines 43 83 100 100
Others 20-60 60-80 85-95 100
All 40 72 9 100

Underground Cables 5 23 90 100

000 Overhead Lines 20 90 100 100
Others 10-50 65-90 100 100
All 20 80 100 100

1/ See paper of the same name by H.J. Sheppard, IEE, London, Conference
Publication No. 34, Part 1, October 1967

Lpril 26, 197J
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Annex 2

Guide Line, to Distribution System Capital Costs in US$ (1968)

Overhead Distribution Systems

13,800 Volt Primary Circuits, 3 ohase Cost i US(1968)

Wood pole cons ,ruction, per Km 2,000 - ,00
Concrete pole construction, per Km 3,000 - 6,500

13,800 Volt Pr imary Circuits, 1 phase

Wood pole construction, per Km 1,500 - 4,000
Concrete pole construction, per Km 2,000 - 4,500

100 - 250 Volt Secondary Circuits on Wood Poles

3 phase, per pole 110 - 220
1 phase, per pole 90 - ]40

Transforiers, Primary to Secondary Circuits

3 phase, per KVA 5 - 16
1 phase, per KVA 7 - 13

T ransforriers, Pole Mounted

phase, per KT A 15 - 50
1 phase, per KI.A 20 - 65

Jnderground Distribution Systems

Total System, excluding substation, per KVA 105 - 220

April 26, 1973
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Annex3

1/
Comparison of Marginal Costs for Improving Standard of Service -

Continuit' of Service

Studies Involving overhead and undergiound distribution
networks have determined both the marginal coat, per kWh not
supplied the additional expense on the distribvtion network to
present non-supply of a kWh) and the incremental cost per kWh sold.
For a radial system for which the number of kWh not supplied per
year woulc. be about 8, the "meshing" together of the system
extends tIat radial network from h Km to about (.5 Km for the
same stan ard of supply, and this would be wortI d1oing if the
value attributed to each kWh not supplied is 5 Iranco.

Furthermore at 5 Francs attributed to each kWh not
s.:pplied, for a "s-tandard" French distribution network, the mesh
network was shown to be a better investment thar a radial network.

Variation in Voltage Level

Maxinum voltage changes before the average consumer was
materially affected were calculated and shown to be 3% of normal
declared voltage for underground networks and 10% for overhead
networks.

1/ Taker. from "Report by the Mixed Group of Experts on the Quality
of Distribution Service" UNIPEDE Report V/VI, 1970.

April 26, 1973
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OFFICE MEMOR'\NDUM «
TO: Mr. Y. Rovani DATE: April 19, 1973

FROM: E. Friedmann

SUBJECT: AUSTRIA: International Atomic Energy Agency (IAEA)
Meetings, March 27-29, 1973 - Vienna
Nuclear Power Market in Developing Countries
Full Report

1. Following Terms of Ieference of March 19, 1973 I travelled to
Vienna and spent the period March 26-29 attending a meeting of the sponsoring
agencies and IAEA to review progress on the latter's study of "The Market for

-mall and Medium Size Nuclear Reactors in the Developing World". On arrival,
noon March 26, I received over 200 pages of reports on the various subjects
scheduled for discussion during the formal meetings of March 27-28. March 29

was dedicated to individual discussions with IAEA staff on subjects not
directly related to the Nuclear Power Market Study but particularly useful

for the preparation of an up-dated Bank report on nuclear developments due

later this year.

Meeting Background

2. The Bank agreed early in 1972 to be one of the sponsors of the IAEA

study of the nuclear power market by providing a $50,000 cash contribution;
participation as a "friendly critic" at two progress review meetings schectuled

at the beginning and the end of the study; and in other ways not involving

major demands on the staff.!/ Within this framework F.H. Howell and I

represented the Bank at the first meeting of the sponsors June 5-8, 1972

(see Mr. Howell's memo of July 5, 1972 to Mr. Weiner); and furthermore helped

the study by forwarding information on most of the lh countries surveyed by
the Project team and by arranging several half-day briefings in Washington
for IAEA teams on their way to their field missions.

3. In addition to the Bank, the Market Study received assistance from

ID3, USA Ex-Im Bank, USAID, USAEC, Canada, the Federal Republic of Germany,

France, India, Japan, Sweden and the U.K. Annex 1 sumarizes this participation

in cash contributions and man-weeks of experts provided. The Market Study

budget has come to a total equivalent cost of about $550,000. (By far the

major contributions have been made by the U.S. and Germany, an interestirg
indication of their relatively favorable position vis-a-vis the export of

nuclear plant.) As expressed in the above mentioned meno. of Mr. Weiner, the
Bank staff had reasonable doubts about the need for such an expensive study.

Nevertheless, faced with the fact that the study would have been made in any

case, it was decided that participation by the Bank at fairly modest cost

would enable us to help substantially in orienting the effort in a sound

direction, improving working and institutional relations with the U.N. group

in general and with the IAEA in particular, and to dispel real or imaginary
past misunderstandings regarding the attitude of the Bank towards the appli-

cation of nuclear power in developing countries. This much I think has been

achieved.

1/ The origin of this involvement is explained in Mr. Weiner's memo of February

9, 1972 and Mr. McNamara's letter of February 11, 1972 to Dr. Eklund, the
Director General of IAEA.
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The Meeting (March 27-28, 1973)

4. The second meeting of sponsors was chaired by Dr. Y. Chernilin (a
Russian national who is the acting Director General of IAEA in the absence of
Dr. Eklund) and was attended by special representatives of: Canada (l),Japan (1),
France (1), the Federal Republic of Germany (6), Idia (1), Sweden (1), U.K. (2),
USA (5), IDB (1), IBRD (1). (See Annex 2.) During the formal meetings which
occupied two full days Mr. O.B. Falls, the Project Director, and his staff of
IAEA personnel and special consultants, made a systematic presentation of the
progress made and the procedures utilized in the Market Study (see program in
Annex 3). All presentations were supported by draft reports which, with the
modifications suggested during the meetings, are to become appendixes of the
final IAEA Report. I brought back copies of these reports for future con-
sultation by interested staff as they contain very interesting methodological
material as well as some valuable up-dated data.

The following main activities were reported on for the period
une 1972 - March 1973:

(i) Seven separate missions have visited 14 developing countries which
participated in the survey: Turkey/Greece; Argentina/Mexico;
Jamaica/Chile; Korea/Singapore/Philippines; Pakistan/Egypt;
Thailand/Bangladesh; and Yugoslavia._ Of these missions all
except the ones going to Turkey, Greece and Yugoslavia stopped in
Washington, D.C. for briefings by Bank, IDB and USAID staff members.

(ii) Draft reports summarizing the data collected in each of the 14
countries have been sent to the respective local authorities for
their review and agreement.

(iii) A computer program, Wien Automatic System Planning (WASP),has been
developed to evaluate least-cost expansion programs using a set of
programs previously utilized by the Tennessee Valley Authority (TVA).
Dr. T. Jenkins (TVA) and Dr. D. Joy (USAEC) worked on this adaptation.

(iv) Two modified USAEC computer programs (ORCOST and CONCEPT) have been
used for evaluating capital costs of nuclear, oil, gas, and coal-
fired plants at various locations and dates. These programs can
handle the range of values taken for the cost parameters fcr each
of the individual countries surveyed. Mr. G. Woite from Karlsruhe
Nuclear Laboratories, Germany had carried out most of this work.

(v) Load forecasting of the power market had been done with the
assistance of Dr. H. Aoki of Japan. The Aoki method utilizes data
from over a 100 countries to develop a universal relationship between
electricity consumption and GNP per capita. Each individual country
is assumed to approach this universal curve in a gradual manner.

1/ Brasil had originally been in this list, but later withdrew. It seems that
unresolved difficulties between the local Atomic Energy Commission and the
utilities were the real obstacles to implementation of the survey there.
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(vi) In addition to the above, careful studies of almost all other
important parameters, such as cost trends of nuclear and
fossil fuels, power plants operation and maintenance etc. have

been carried out.

(vii) Only as late as the week immediately preceding the meeting some

actual results regarding the size and number of nuclear units
which would appear to be justified in the 14 countries studied
began to become available. Sensitivity studies of paramount

importance for the analysis of the market were planned for the
first half of April.

6. On the whole, the above presentations and reports reflect the
results of a very professional effort led by Mr. Falls, an able and dynamic

Project leader who put together an excellent team of IAEA staff and con-

sultants from about 10 different countries. The information gathered 11
be useful in connection with several aspects of our own work program...

I consider this a very important side product of the study which should prove
-f considerable benefit to LDC's utilities and planning bodies, and also to

the staff of international bodies such as the Bank which are active in the
power sector.

7. In trying to recollect any important suggestions or criticisms made

by the representatives of the sponsors, including myself, I find that most
of our participation at this second meeting was related to obtaining clari-

fication of the basic data and the methodologies as would be reflected and

explained in the final report. The sponsors' contributions were indeed
numerous and useful. We had few, if any, disagreements with most of the

decisions that had to be made by the IAEA Project staff to cope with incom-
plete data or other constraints (such as IAEA's limited computer capability).
This is understandable as practically all substantive issues which could

have produced disagreements had been cleared away at the June 1972 study-

launching meeting. A couple of suggestions of some consequence which I made
were: (i) That the sensitivity studies include a case with substantially

lower costs for low and medium size nuclear plants than those presently
estimated. (This is essential in order to inform the suppliers which the

market would be if they managed to reach those levels.) (ii) A rather
strong criticism of the inadequate and over-simplified procedures which had

been proposed for extrapolating the results of the lh-country survey to
the rest of the developing world.

Completion of the Study. Preliminary Conclusions

8. The results of the Nuclear Power Market Study will be summarized in

a Main Report which will be printed and officially distributed for the next
General Assembly of the IAEA in September 1973. The draft of this report will
be sent for comment to us during May 1973. Its main chapters will describe:

1/ This includes for FY74 Public Utility Notes and/or Seminars on "Load fore-

casting techniques", "Recent nuclear power developments", "Alternative com-
puter approaches to system planning", and a policy paper on the "Role of

Bank lending for nuclear power".
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(i) The projected world market for nuclear power in LDC's, by country
(plants to be commissioned before 1990, ordered before 1983).

(ii) The financing requirements associated to those programs in foreign
and local currencies.

(iii) The methodological approach.

(iv) The basic cost data (capital, fuel, 0 & M) utilized.

9. In addition lh individual country reports, discussing in much more
detail each country situation, will be prepared. The drafts will be sent for
review and comment to each country and the sponsors late in May 1973. How-
ever, the country reports will not be officially distributed without the
previous approval of each interested Government.

10. Though the results are not yet available, the preliminary conclusions
drawn f rom the reference cases already studied are very likely to confirm what
we nave anticipated all along and set out in our December 21, 1970 Study of
nuclear power: very few reactors (3 to 5) of less than 600 MW are likely to
be economically justified in any of the LDC's during the period covered by
the study. On the other hand, during the next decade a substantial number of
reactors are likely to be built in the LDC's representing an installed capacity
circa 1985 of 35-50,000 MW, and total capital investments of the order of $14-20
billion, largely in foreign currency. It is important to realize that, if the

Bank is to continue to assist LDC's in the power sector, it should be prepared
to discuss nuclear projects in an increasing number of situations (e.g. see my
memo on Yugoslavia's CPP dated April 11, 1973). This subject will be dealt
with more thoroughly in the Public Utility Note and the Policy Papers mentioned
in paragraph 6.

March 29. Uranium Supply, Nuclear Plant Operating Experience, OECD Energy Study

11. In preparation for my visit I had asked Rurik Krymm, the Senior Power

Economist of the Agency, to arrange for discussions between IAEA's staff and
myself on a number of other subjects of mutual interest. For this purpose I

had meetings with Messrs. Skoeldebrandt (new Head of the Nuclear Power Reactors
Division, previously headed by Mr. Munir Khan), Polliart (new Head of the
Juclear R-eactors Department, previously headed by C. Rennie), Pedersen (economist),
as~i cc:-putor specialist). In these meetings we reviewed the nroduction
of urard' am and plans for new enrichment facilities in the USA and Europe;=
the operating experience of existing nuclear power reactors; recent experience
with fast breeder experimental plants; etc. Several recent reports on the above
subjects of which some are confidential were kindly passed to me for future
study in the Bank. They have been produced by IAEA's and OECD's staff and
ad hoc working groups.

1/ European countries and Japan are seriously concerned with this issue, and
several options using different technologies and countries of supply are
under examination. Broadening of enriched uranium supply options will be
of interest to some LDC's which appear concerned with the implications of

energy dependency.
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12. Discussing the general subject of energy, Mr. Krymm gave me some
inside information regarding the importance and magnitude of the OECD project
for producing guidelines on a possible international energy policy. A team

of 50 specialists is being assembled for this purpose in Paris. The scope
of the work is ambitious and comprehensive; in addition to the obvious supply/
demand/price aspects it proposes to look into new technologies, environmental
aspects, balance of payments, OPEC foreign currency surpluses, conservation,
etc. The study would explore world energy trends until 1985 or beyond and is

expected to take about two years. It might be advisable to establish contacts
through appropriate Bank-OECD channels between the OECD project team and our-

selves.

Attachments (3 Annexes)

cc: Messrs: Kirmani, Thalwitz, Weiner, Knox, Wapenhans
Morse, Krombach, Arnold, Sheehan, Wyatt
Chatenay, M. Hoffman, Franco-Holguin
Howell, Berrie, Friedmann

Files

Friedmann:jr



ANNEX 1
MARKET SURVEY

A) BUDGET SUMMARY

Cash Expert Expenses (c) Total
Contribution Services (b)

ncor zai~onfs

13RD 8 50 000 850 $ 400 $ 51 25

25 000 700 300 26 000

IA20000 1 20 000 D7_00.
Subtotal 95 000 1.550 20 700 274250

Spon oO Unli

Cana '~a - 15 120 3 720 18 840

Federal Republic of Germany 25 000 36 810 13 690 75 500

France - 2 240 1 500 3 740

India - 2 100 1 210 3 310

Japa. - 12 600 9 450 22 050
Jadn - 6 020 360 6 330

Uied Kingdom - 11'340 3 880 15 220

USA - Ex-Im Bank 75 000 420 - 75 420

USAID 25 000 840 850 26 690

USAEC 9 120 14 890 - 24 010

Other ----- - •

Subtotal USA 109 120 16 150 1 700 126 970

Subtotal Sponsor
Countries 134 120 12 380 35 510 272 010

TOTAL 229 120 260 930 56 210 546 260

(a) All values expressed in US $.

(b) Fstimated at rate of US $700 per week.

(c) Travel and per diem based on Agency standards.

B) EXPERTS

Approx. Man Weeks

Canada 13

Federal Republic of Germany 48

France 4

India 3

Japan 17

Sweden 9

United Kingdom 14

United States 19
127
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Meeting of Sponsors of Market Survey for

Nuclear Power in Developing Countries

IAEA Headquarters, Vienna

27 - 29 March 1973

Partieipants

Country Organization

Canada

Dr. Robert F.S. ROBERTSON Atomic Energy of Canada Ltd.

France

Mr. Jacques BAUMIER TECHNICATOME

Germany, F.R.

Professor A. BOETCHER Nuclear Research Centre Jiilich

Dr. J.A. FASSBENDER

Dr. M. KEMPKEN Federal Ministry for Research and

Technology

Dip. Ing. H. TROESCHER Rheinisch-Wastf.lische
Elektrizititswerk A.G.

Dr. H.A. von ROHR Permanent Mission of
F.R. Germany

Dr. H.J. ZECGI Institute for Applied Reactor Physics

India

Mr. K.S. SUBRAMANIAM

Japan

Mr. Y. TAKAOKA Permanent Mission to IAEA

Sweden

Mr. Carl-Olof SKYGGE Asea Atom
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Country Organization

UK

Dr. G.R. BAINBRIDGE UKAEA

Miss R. VINING Permanent Mission to IAEA

USA

Mr. George DIETZ Export-Import Bank

Mr. Thomas G. GABBERT Permanent Mission to IAEA

Mr. Clayton NORRIS Export-Import Bank

Hon. Dwight J. PORTER US Permanent Mission

Mr. John RIXSE AID

International Organizations

Mr. Alfonso POSADA IDB

Dr. Efrain FRIEDMANN IBRD

IAEA

Dr. Y. Chernilin - Acting Director General

Mr. O.B. Falls - Project Manager

Mr. 0. Pedersen - Secretary
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Meeting of Sponsors of Market Survey for

Nuclear Power in Developing Countries

Scientific Secretary - Ole Pedersen
Secretary - Anna Guth

27-29 March 1973

Room A

27 March

10.00 hours Welcome and opening remarks Dr. Y. Chernilin

Introduction and brief summary of:

Progress and experience since June 1972;

Present status of survey and its budget;

Plans for completion of survey;

Purpose of sponsors' meeting (agreement
on completion of survey) 0.B. Falls, Jr.

11.00 hours Intermission

11.30 hours Future power demand:

Load forecasting procedure J.T. Roberts

12.00 hours Future power supply:

1. Determination of types and size ranges of
units and of system reserve requirements
including loss of load probability J.R. Wilson

2. Determination of lowest cost system
expansion programme (WASP computer programme) D. Joy

13.00 hours Lunch

14.30 hours Review of assumption and methodology for survey:

1. Capital costs and ORCOST computer programme G. Woite

2. Fossil fuel costs R. Krymm

3. Nuclear fuel costs J.A. Lane

4. Other technical parameters J.T. Roberts
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16.00 hours Intermission

16.30 hours 5. Economic methodology and parameters R. Krymm

17.30 Adjournment

28 March

9.30 hours Results of a country study J.R. Wilson

11.00 hours Intermission

11.30 hours Sensitivity of country results to selected

parameters J.P. Karger

13.00 hours Lunch

14.30 hours Outline and sunmary of general report J.A. Lane

16.00 hours Intermission

16.30 hours Discussion and conclusion 0.B. Fal2s, Jr.

29 March

Group or individual meetings with market survey

staff or other Agency staff as desired by sponsors'

representatives.

March 23, 1973
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OFFICE iMEMORANDUM
TO: Mr. R.J. Cheetham DATE: April 12, 1973

FROM: E. Fricdiann

SUBJECT: PHILTPIIES - Draft Economic Report (Power Sector)

The paragraphs devoted to the Power Sector provide the reader
neither with a clear description of the sectoral situation nor an appreciation
of sigificant Government strategies and policies, which the Bank has helpedto romuialate and develop. These strategies are intended to correct existing
centra]/reglional and urban/rural imrbalances through a coordinated national
electrification plan which takes into account, among others, aspects such as
energy dependoncy on oil imports, the need for overall rur al development
progra::s and the pooblcms of private/public utility cooperation.

A de baled discussion of these matters appears in the chapter
on the Sector o appraisal repo:t for the last power loan, 809-PH of
1972. Lay I s t that a sunary of that+ chapter, liking some of the
sector issues with the countryrs political/economic problens of balance of
trade,. incoam distribion, raral development, regional tensions and the
role of public and private companies would be a useful and appropriate way
of referring to this sector in the Economic Report.

cc: Messrs: Weiner/Arnold/Beach, van der Tak
Rovani, Howell, Warford/Files

EFrielmann: jr
IBRD
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CURRENCY EQUIVALENTS

Turkish Lira (LT) 14 = US$1.00
Turkish Lira (LT) 1.00 = 100 kurus = US$7.1
Turkish Kurus 1.00 = US#0.071

IETT's financial year ends December 31

WEIGHTS AND MEASURES

kW = kilowatt (1,000 W)
MW = megawatt (1,000 W)
kWh = kilowatt hour
GWh = Gigawatt hour (1 million kWh)
kV = kilovolt (1,000 V)
Kilometers (km) 1.0 = 0.6214 miles (mi)
Meters (m) 1.0 = 3.281 feet (ft)
Cubic meter (m3 )i.0 = 35.315 cubic feet (cf)

LIST OF ABBREVIATIONS

TEK - Turkish Electricity Authority
EdF - Electricite de France
SOFRELEC - Societe Francaise d'Etudes et de

Realisations d'Equipment Electrique
IETT - Istanbul Electricity, Tramway and

Tunnel Company
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPAN1 (IETT)

APPRAISAL OF THE ISTANBUL POWER DISTRIBUTION PROJECT

SUMMARY AND CONCLUSIONS

i. This report covers the appraisal of a power distribution project
of the Istanbul Electricity, Tramway and Trunnel Company (IETT). The ProjeeI
comprises the last two years of IETTIs construction program for 1972 th'o
1975, and the proposed loan would finance the foreign exchange cost of the
Project together with certain consulting services.

ii. IETT, created in 1939 by Law 3645, is a part of the Mnicpality
of Istanbul but has a separate corporate legal status. It is responsible
for all the transport services, for two of the three gas systems and for
electricity distribution, all serving Istanbul and a number of areas
outside the Municipality of Istanbul. A major objective of the proposed
loan is to encourage institutional changes, including the separation of
organization, administration and financing of the three services after
completion of appropriate studies to be fiianced by the proposed loan and
leading to the regionalization of the distribution of electricity through-
out the Greater Istanbul Metropolitan Area.

iii. The transport and gas activities of IETT have both been incurring
increasingly heavy losses over the past 20 years. These have so far been
supported by the surpluses of the electricity department but at the exense
of the expansion and rehabilitation of the electricity system, in which
investment has been inadequate. This has resulted in periodic poor quality
supply with low voltage and an unacceptably high and increasing number of
outages. The Project is designed to reduce these by meeting IETT's most
urgent system requirements. A power market study, which will not be fi
from the loan as it is to be undertaken by the Government, is included in th
Project to deal with the period 1976-1985. This long-raige planning study
is to be coordinated with the other ongoing urban development planning for
Istanbul.

iv. In its present form, with the increasing transport and gas 1losses
expected to continue until these activities can be reorganized, IETT's
financial situation, already precarious, is not viable in the future.
itself the electricity operation is viable and profitable at present tariff
levels, which the loan would require to be maintained through 1976, aid is
expected to continue so during the forecast period pending reorganization.
IETT's overall financing plan however needs substantial assistance from the
Government which has agreed to provide the necessary ad hoc support to enabIc
IETT to maintain transport and gas services at least at their present levels,
until these services can be reorganized on a self-supporting basis. By 1971
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IETT's credit worthiness had become severely damaged because of its accumu-
lated transport and gas losses and the Government has agreed to make appro-
priate arrangements for the settlement of over-due 1971 accounts payable
mainly to the Government and to the Municipality of Istanbul.

V. IETT's organization is over-centralized, lacks sufficient competent
qualified engineers at many levels, and has too high a proportion of ancillary
staff not directly productive. However, these problems are already the sub-
ject of a consultant's study and despite its shortcoming IETT is the only
effective power distribution entity presently available for tie Istanbul
area. Electricity overall planning and operations are suffering because of
a dispute between IETT and the Turkish Electricity Authority (TEK) over
jurisdiction in areas outside the municipal boundary. The Government has
undertaken that, until a new organization for power distribution throughout
the Greater 1etropolitan Area is established, the Government will continue
to permit IETT to distribute electricity in the area presently served by it.
This reorganization should be accomplished by not later t'han December 31, 1974.

vi. Despite the serious financial and organizational problems involved,
the Project is worthwhile because of the metropolitan area's urgent need for
a more efficient and reliable power supply and, in particular, for the
coordinated expansion on a region-wide basis of the basic public services,
several of which were dealt with under IDA Credit 324-TU. The Project, which
is expected to correct some of the deficiencies of IETT, would be a continua-
tion of the program started under the Credit and under Loan 844-TU for the
Istanbul water supply project; to rationalize the urban development of the
Istanbul Metropolitan Area.

vii. The Project would be suitable for a Bank loan cf US$ & million
equivalent for a term of 20 years, including a grace period of 3-1/2 years.



REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (jIETT)

APPRAISAL OF THE ISTANBUL POWER DISTRIBUTION PROJECT

1. INTRODUCTION

A. GENERAL

1 .01 The Government of Turkey, on behalf of the Istanbul Electricity,

Tramway and Tunuel Company (JETT), has requested a Bank loan of US$1.0

million equivalent to cover the foreign exchange cost of a Project covering

the last two years of IETT's 1972-1975 power distribution program. The

Project is estimated to cost about US$40 million equivalent.

1.02 The Project is based on a feasibility study of the 34.5-kV system

prepared in 1969 by IETT's consultants, Societe Francaise d'Etudes et de

Realisations d'Equipment Electrique (SOFRELEC) of Paris, which they updated

in 1971 and which was then reviewed and approved by the Turkish Electricity

Authority (TEK) and by the Ministry of Energy and Natural Resources. The

proposed loan is limited to the foreign exchange element of IETT's elec-

tricity construction program for 1974 and 1975 and of various studies to

determine the form of the Istanbul Metropolitan Area's longer-term elec-

tricity, transport and gas organizations. The Project also includes a study,

to be undertaken by the Government, of the area's future electricity expansion

and rehabilitation needs for 1976-1985. The transport, electricity and gas

studies are to be coordinated with the other ongoing urban development

programming, project preparation and investments. These preparatory studies

could form the basis of future Bank operations.

B. ISTANBUL URBAN DEVELOPMENT - STRATEGY AND OBJECTIVES

1 .03 The Project was identified in mid-1970 at the time of the investi-

gation by the Bank of Istanbul's urban development problems, and the pro-

posed loan is being considered in the context of the overall urban develop-

ment planning for Istanbul, of which IDA Credit 324-TU and Loan 8hh-TU are

also a part. Credit 324-TU initiated a Bank/IDA strategy for assisting the

Government in the improvement and expansion of Istanbul by initiating

appropriate studies to determine priorities and to prepare an integrated

urban development program covering selected high-priority projects. The

broader objectives of the Bank group assistance in the Istanbul area are to

assist the Government to:

(i) improve institutional capabilities in the metropolitan

area for integrated planning and the coordinated pre-

paration and implementation of priority investments;

(ii) provide guidance and means of control of future urban

growth;
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(iii) improve levels of urban services, with special attention

given to those who are very poorly served or not served
at all; and

(iv) provide financial and technical assistance to fill present
gaps while encouraging longer run self-sufficiency.

1.04 The areas of development covered by Credit 324-TU include:

(i) the provision of adequate infrastructure ir designated
existing squatter settlements and sites and services

projects for low-income population as an alternative to
squatter settlement;

(ii) development of a new urban cluster for planned urban

expansion;

(iii) relocation of the existing wholesale food markets;

(iv) a traffic engineering and control project to improve
transport services in the existing networks;

(v) development of procedures for improving ongoing land
use and transport decision making; and

(vi) a wastewater disposal project.

1.05 The proposed poter distribution loan, like the Istanbul Water

Supply Project (8W4-TU), is directed at the rehabilitation of the existing
distribution system and at meeting urgent short-term expansion requirements.

At the same time, it lays the groundwork for longer-term investments in the

metropolitan area for power distribution and for institutional reforms by
including mangment and power planning studies. The timing of this Project

permits early improvements (1974-75) to a seriously duficient existing power

distribution system and permits the studies of longer-term (1976-1985) power

investments and organizational changes to be closely coordinated with overall

studies being carried out under Credit 324-TU.

1.06 Consultants are to assist the Government in the preparation of a

program of works which will directly serve or provide the prerequisite

system for serving many of the highest priority areas and needs, as measured

in terms of present deficiencies. As a part of this work TEK will under-

take a tariff and power market study under terms acceptable to the Borrower

and the Bank, which will take into account, inter alia, the needs of the low-

income population, locational criteria for industry, the investment plans of

other plan implementation agencies, and the plans of the Greater Istanbul

Master Plan Bureau for the improvement and expansion of the metropolitan area.



1.07 The proposed loan includes studies by consultant o thec
zational, administrative and financial aspects of all of IETT's ope
The transport study will be coordinated with the traffic enginring
control study of Credit 324-TU, and will look into the transport o.perta
of IETT and into the most appropriate organization and method of fir
public transport in Istanbul. Howver, until the consultants recommendtons
can be implemented, it is expected that IETT will continue to operate
public transport services at a loss. The Government has agreed (see 7 '6)
to provide the support needed to operate these services during this ieim
period so as to enable IETT to maintain it's transport operations atl
at their present level. The transport study under the loan is to be
completed by Jvne 30, 1974 and there is to be established as soon as practical
thereafter an appropriate organization and arrangements for the finani
of a public bus transport system for the Istanbul urban area (see $f2i ~J

1 .08 Istanbul has three gas systems under two authorities (see 2
A review of the gas sector, also to be financed by the proposed loan, h
as its objective the making of reco~wmmendations regarding future operatio
This review, to be completed by June 30, 1974, would include (i) a gas
market survey for 1973 to 1987 to determine future requirements, (ii)
for the improvements in the present service including a possible integration
of all 3 ga.s systems, (iii) the determination of the investment requiremsnts
and justification of coal gas production a against liquifi. propane gas or
other sources of energy (see 5.12(iv)).

1.09 Without prejudging the results of the respective atudies, it a
likely that the Government should, in consultation with the Muicialty and
as soon as possible after the review of the recommendations sumtted,, es-
tablish three financially separate organizations, either independent or under
a municipal holding company, with respective responsibilities for providing
effective and adequate region-wide electricity, transport and gas services
and with each organization provided with sound management and separate Boards.
With regard to the electricity sector, three organizational alternatives
appear to be available to the Government. They are : (i) enlarging t he
field of IETT's activities to include the Greater Istanbul Metropolitan Ara,
which covers the entire Province of Istanbul and part of Kocoel province ;
(ii) transferring IETT's present responsibilities to TEK (the ultimate
objective of the TEK Law); (iii) establishing a new regional electrijc it
distribution authority for the enlarged region independent of both the
Istanbul Municipality and TEK.

1.10 This appraisal report was prepared by Messrs. E.A. Minnig (Enin
A.J.D. Hutchins (Financial Analyst) and Y. P. Buphomene (Financial Analyst)
and is based on information provided by IETT and its consultants, a field
mission in June/July 1972, and assistance given by the Urban Pro jeets Depart-
me nt.



2. THE ECONOMY AND THE POWER SECTOR

The Economy

2.01 The Republic of Turkey, about 780,000 km2 in area, has a popula-
tion of about 37 -million (1972), growing at about 2.6% annually. In 1950,

some 4 million people lived in urban settlements of 10,000 or more, but by

1971 the urban population had grown to nearly 14 million or nearly 37% of

the total population. Between 1965 and 1970 the Istanbul Metropolitan Area

had an influx of some 500,000 immigrants, increasing its population by over

20% to about 2.8 million. Annex 1 shows the basic economic data for Turkey.

2.02 GNP has been growing at about 7% per annum, but the growth rate in

the Istanbul Metropolitan Area, which accounts for over 20' of GNP, has been

about 11%. GNP per capita nationwide in 1971 was US$330, but for the

Istanbul area alone it was about four times as high. Manufacturing has more

than doubled its percentage share of total GNP since the early 1 950s, whereas

the share of agriculture, which still provides employment for most of the

working population, has fallen by nearly half. Istanbul is a major center

of industrial activity, contributing over 25% of total value added by the

manufacturing sector of the economy. It is also Turkey'F most important

center of international trade, accounting for nearly one-half of all import-

export activity.

2.03 The rapid pace of economic development, however, has bad its price

for Istanbul. The heavy influx of population from rural areas has led to a

proliferation of squatter settlements located near employment opprtunities.

As a result, urban planning and the implementation of projets ha laged

behind this rapid growth, mainly for financial reasons. In the power dis-

tribution sector, for instance, annual investments for expanding facilitis

have averaged some TL 50 million at 1971 values over the p-st 1 years,

which is considered to be only about 40% of what should have been invested

in order to maintain proper service (see paragraph 6.02).

Energy Resources

2.04 Turkey has substantial energy resources in the form of coal,

lignite, oil and hydro-power, but as yet is riot self-sufficient in commercial

energy requirements, which in 1971 totaled about 14 million tons of petroleum

equivalent. About 30% of all energy requirements had to be imported.

The Power Sector

2.05 An estimated 15% of all primary energy requirements is satisfied

in the form of electricity. Of this, about three-quarters is thermally

generated and about one-quarter is hydro. Total capacity of public generating

plant in operation at the end of 1971 was about 2,260 M1W, of which about

1,985 MW was operated by the Turkish Electricity Authority (TEK), a State



-5-

Enterprise created in 1970. In 1971, TEK's interconnected system supplied
about 90% of the 9,000 GMi consumed in Turkey, of which IETT, its largest
single customer, bought almost 25%. About 240 IW is owned and operated by
the private Cukurova Electric Power Company serving the Adana area in t.e
south, and a fLrther 115 MW of generation capacity is installed in smali
isolated municipalities, villages and industrial plants.

2.06 Electricity consumption in Turkey has grown during the past decade
at an average annual growth rate of about 11-12%, doubling about every six
years. It is estimated that this growth rate will be sustained in the
immediate future. Therefore, Turkey proposes to invest over US$1, 700 mil-li on
in generation and transmission facilities over the next five years. The
relationship between GNP/capita and electricity production/capita indicates
this to be reasonable, provided that past economic performance can be
sustained.

2.07 The rank in 1969 made a loan of US$25 million (568-TJ) to ETIB3ANK
(one of TEK's predecessors) for the construction of 380-kV transmission
lines from the 1,200-MW Keban hydroelectric plant, under construction on the
Euphrates, to Ankara and Istanbul. A further loan of US$24 million (763-TU)
was made to TEK in 1971 for 380-kV substations, 154-kV transmission lines
and 34.5-kV secondary transmission lines. The recent Loan (.183-TU) and
Credit (360-TU) for an aggregate of the equivalent of US$7'4 million for the
Ceyhan Aslantas multipurpose project include the financing of 138 MW of
power generating capacity. The first Keban construction phase (600 MW) is
expected to be completed in 1974 and the second phase (300 MW) in 1976.
However, it is not anticipated that significant amounts of Keban energy will
be available to the Istanbul area before 1975. Future developments include
a 140-MW lignito-fired steam unit at Tuncbilek, presently under construction;
a 600-MW lignite-fired steam plant at Elbistan for which a preliminary design
report has been completed and for which Bank finance has been requested by
the Government; and an 1,800-MW hydro project at Karakaya downstream of
Keban for which a feasibility report is now being prepared.
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3. THE BORROWER AND THE BENEFICIARY

3.01 The Borrower would be the Republic of Turkey (the Government) and

the Beneficiary would be IETT, with which a Loan and a Project Agreement,

respectively, would be concluded. A subsidiary Loan Agreement between the

Government and IETT will provide for the onlending of the proposed Bank
loan to IETT under terms and conditions identical to the Loan Agreement.

History and Field of Operations of IETT

3.02 The complex history of Istanbul's electricity supply dates from

1910, when a Hungarian company received a 50-year concession covering the

European part of Istanbul and its suburbs. SOFINA, a Belgian company

acquired the Hungarian company's shares and in 1931 the supply area was

extended to include the Asiatic side of the Bosporus and the nearby Princes

Islands, with a new concession terminating in 1993. In 1937 the Government

repurchased this concession and assets by agreement with SOFINA. For 18

months the Ministry of Public Works operated the facilities until June 16,

1939, when under Law 3645 they were transferred to the Istanbul Municipality

and IETT was established to operate them. Annex 2 gives further information

on IETT's legislation and present status.

3.03 IETT's public transportation service started operations in 1939

with the "Tunnel" (a short, 570-meter passenger cable-car service from

Galata on the Golden Horn, to Beyoglu -- the business district some 60 meters

above it), followed in 1942 by a bus and trolley bus service whose areas of

operation extend beyond the municipal boundaries. Annex 3 gives further

details of IETT's Transportation Department.

3.04 In 1944 the Government purchased the Yedikule (Istanbul) and the

Kurbagalidere (Anatolia) gas plants from their owners at the end of their

concession periods and transferred both to IETT. In 1962, when the Beyoglu

gas plant concession expired, this company's assets were taken ovcr by the

Municipality, which has continued to operate them on a "temporary" basis

ever since. IETT has no direct responsibility for the latter plant but is

represented on its advisory operations committee. Annex ' gives further

details of IETT's c`as )epartment.

3.05 Thus, IETT's present operations cover electricity distribution,

transport (tunnel, bus and trolley bus) and two of the three gas plants in

and around Istanbul.
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IETT's Legal Status

3.06 IETT is an "autonomous" corporation incorporated under Law 3645
and owned entirely by the Istanbul Municipality. It is operated on a com-
mercial basis as a separate legal entity. Law 3645, however, placed it under
the direct control of the Mayor of Istanbul, who at that time was also the
Governor. The Mayor still exercises certain controls and administrative
restrictions over IETT on such matters as budgetary and financial control
(see 7.02) and personnel and salary policy.

3.07 IETT's service area (see Annex 5, Map 10132) for electricity
encompasses som 28 municipalities, in addition to the present Municipality
of Istanbul, because when IETT took over operations in 1939 the boundaries
of the then Istanbul Municipality were much larger than they are now and also
covered an area even larger than the SOFINA concession. Post-Wrld War II
decentralization reduced the Istanbul municipal area and established the
new municipalities but made no changes in Law 3645. IETT is therefore still
accountable to the Mayor of Istanbul but is at the sam time responsible for
distributing electricity to other municipalities. This is a major cause of
dissension (see 3.08) and inhibits coherent planning.

3.08 On July 15, 1970, the Turkish Electricity Authority (TEK) was estab-
lished under Law 1312. This law gives TEK the right to generate, transmit
and distribute electrical energy in the whole of Turkey, but Article 27,
permits "Municipalities, villages, and other legal entities within the public
sector", who had constructed and were operating their own distribution net-
works prior to the enactment of the law to continue to do so provided, amongs
other things, they paid their bills to TEK promptly and remained within their
boundaries. They could request TEK to purchase and operate their installa-
tions but TEK could only take them over unilaterally in the event of a
default in payment for electricity supplied by TEK. The first effect of the
TEK Law on IETT concerned its generating facilities which were transferred
to TEK in 1971. Unfortunately, Article 27 of the TEK law failed to resolve
an earlier dispute between ETIBANK and IETT over service area jurisdiction.
IETT and TEK continue to dispute the interpretation of this article.

3.09 TEK's (formerly also ETIBANK's) position is that IETT, as a
municipal authority, has no right to serve any area outside the Municipal
Area of Istanbul, whereas IETT, backed strongly by the Municipality, cites
Law 3645 as its authority for supplying its present service areas, and as
a "legal entity within the public sector" cites Article 27 of the TEK Law
as its authority for continuing to serve these areas. ETIBANK, for instance,
attracted some industrial consumers away from IETT on the outer fringes of
the IETT supply area by offering lower tariffs. This resulted in several
instances of duplication of facilities in areas where IETT serves the
residential load and TEK now serves the industrial load. IETT has had
some success in the courts when challenging TEK's right to serve some ol
these consumers.
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3.10 E'ven under Article 27 of the TEK Law, since the 28 "outside"
municipalities concerned in the dispute are served by IETT and not TEK, it
would seem that unless and until they apply to TEK for service, TEK will
not be in a position to take over responsibility for distribution within
their boundaries. IETT has 5-year supply contracts with these 28 munici-
palities which are renewable and, according to IETT, cannot be legally
broken without its consent. It is also probable that any municipality
presently served by IETT and contemplating requesting TEK to take over this
service would be subject to strong pressure from the Municipality of
Istanbul because IETT also provides sucii munic palities with public trans-
port, which up to now, has been heavily subsidized from power revenues.

IETT's Future

3.11 The TEK/IETT dispute might best be resolved with the formation of
a single regional power distribution authority responsible for the Greater
Istanbul Metropolitan Area under the selected jurisdiction (see. 1.09).
Until the precise format of such an organization can be determined and put
into effect, however, the status quo should be maintained. This status quo,
although undesirable in the long term, is necessary for the present because
any premature take over by TEK would result in litigation and political
resistance and, since IETT is currently the only effective supplying autho-
rity for the area, such a dispute if proloiged would harm the interests of
the cons umers and would delay urgent and necessary improvements to the system.
The Government has agreed to permit IETT to continue to distribute electricity
in the area presently served by it until a new electricity distribution
organization covering tne Greater Istanbul M'atropoitan Area can be set up
(see 1.09). IETT presently subsidizes transport and gas out of electricity
revenues (see 7.01 ) as both are incurring heavy losses. The proposed loan
includes funds for a study to resolve the lorg-term organizational and
financial problems inherent in operating Istanbul's urban public transport
system (see 1 .07 and 5.12(ii)) and a review of the gas sector (see 1 .08 ana
5.12(iii)). TETT will require substantial financial help until these two
activities a reorganized (see 7.16). Istanbul Electricity distribution
areas will be maintained until the above regional organization can be
established.

IETT's Organization

3.12 IETT is managed by a General Manager, who can hold this post until
retirement age.. He is assisted by advisors (3 "Counsellors" and 3 Assistant
General Managers) who have no "line" responsibility and no vote in the
Administrative Council (Board). "Line" responsibility theoretically lies
with the 5 Vice-Presidents responsible for Electricity, Transport, Gas,
Consumer Relations, and "Commercial". Together with the General Manager
they constitute the "Board". Annex 6 shows an organigram of IETT.

3.13 The General Manager, formerly a lawyer, was once Deputy Mayor of
Istanbul. He took over his present post in 1966. He is competent and has
a strong personality, but TETT's management functions are over-centralized
with little delegation of responsibility. Few members of top management
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have any real authority and responsibility. Head Office senior activity

tends to revolve around future "planning" rather than getting down to

resolving the many pressing day-to-day management and operational problems.

3.14 IETT employed a total of 11,263 people in December 1971, spread

over Head Office and its three services. The Head Office personnel are

sub-allocated in IETT's statistics to the three service departments; Annex 7

shows the 1971 departmental groups divided into "staff" and hourly paid

"labor" and totaling 6,878 for transport, 670 for gas and 3,715 for electricity.

Allocation of available staff between operational duties and auxilliary

services and within those categories themselves is out of balance. For

example, IETT's Personnel Department responsible for 1,810 "staff" totals 224,

but the parallel department responsible for 9,453 "labor" totals 20. Its

Purchasing Department employs a total of 594 and its Consumer Relations

Department 205, but the Electricity, Transportation and Gas Departments have

only 6 engineers directly involved in studies, project design, and preparation

of tenders and specifications. The Electricity Department's entire field staff

totals only about 1,500.

3.15 The Electricity Department's overall consumer/employee ratio of

180/1 is, on the face of it, not unreasonable; but there is over-staffing in

the supporting services and under-staffing in operations, maintenance and

construction. Since the services of IETT are limited to distribution and it

has always sub-contracted most of its limited construction program, this

overall ratio cannot be directly compared with that of other utilities. The

ratio of productive to auxilliary employees in the electricity field force

is likewise out of balance in that, for example, about 1,450 or 94% are

designated "labor" and of these about one-third are non-productive (drivers,

guards, cleaners, etc.). In November 1970, 477 employees of the electricity

department were taken over by TEK on the transfer to TEK of the Silahtar

power station, but as 93 employees were recruited or transferred to electricity

from other departments in that year and a further 366 in 1971, IETT virtually

replaced the Silahtar personnel by the end of 1971 despite having no generation

responsibilities.

3.16 Law 3611 regulates pay scales for civil servants in Turkey and

equates technical professional staff (engineers, etc.) employed by the

Government, municipalities or their autonomous entities, with general civil

servants. This has resulted in a serious shortage of qualified and competent

engineers in these entities throughout Turkey. IETT, for example, is about

40% to 50% short in the number of qualified electrical engineers needed to

carry out all the functions it should be carrying out, yet it cannot attract

competent professional staff because it is able to offer engineers only

about half the rates paid by private industry for comparable skills and

experience. These ceilings to professional pay scales have been a serious

problem in several previous loans and the Bank has already suggested to the

Government that professionally qualified technical staff should be excluded

from the pay scale restrictions of Law 3611. During negotiations the

Government were again urged to modify the application of this law.
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In contrast, strong union representation has kept IETT's "labor" pay scales
and fringe benefits competitive with those of private industry. This and
the natural industriousness of the Turkish worker, combined with an overall
shortage of employment in Istanbul, have resulted in IETT's "labor" force
being, in general, hard-working and capable.

3.17 Recognizing these problems, IETT had already engaged Electricite
de France (EdF) to review its electricity and gas organizational structure
and operations. A report in September 1971 analyzed the situation and made
various proposals, but no progress has been made since then. The proposed
loan includes an amount for the implementation of improved operating pro-
cedures, and assurances were obtained from IETT that the agreed recommenda-
tions of this study would be implemented and would be coordinated with a
similar study now being undertaken by EdF for TEK, so That the systems
proposed for both undertakings will be compatible. This will facilitate the
integration of regional power distribution activities at a later date in
whatever form may finally be decided.

Existing Facilities - Electricity

3.18 IETT purchases all of its power requirements from TEK, TEK
presently supplies IETT at 34.5 kV and 10 kV from its 120-NW Silahtar coal-
fired thermal plant and from 1 5b/34.5-kV substations at Davutpasa, Yildiztepe
and Umraniye on the outskirts of Istanbul and at Tuzla in the south. IETT
distributes power at three voltage levels, 34.5 kV, 10 kV and LT (110/190 V
or 200/380 v). Annex 8 shows details of its distribution system statistics.

Existing System Operation

3.19 In order to keep down the cost of purchased electricity, IETT
operates its 34.5-kv system as a closed ring, thus permitting a transfer
of energy btween the various TEK 154/34.5-kV substations. This is because
under TEK's tariffs each supply point is billed separately on the basis of
a predicted maximum demand contracted for annually. Any increase above
this demand incurs a price penalty which IETT attempts to minimize by
transferring power between supply points on the 34.5-kV system. Although
the use of the system in this way has operational and reliability advantages,
it also involves increased investment. The alternative would be the opera-
tion of the system as a series of non-interconnected rings, thereby reducing
investment but at the cost of a slight reduction in reliability,

3.20 The 10-kv system, designed as a radial system, also operates as
a ring system but as an open one. Each 10-kV stepdown distribution sub-
station can be fed from either of two adjacent 34.5/10-kv supply points.
Since this requires heavier conductors it results in an over-investment of
some 10-15%.

3.21 IETT's distribution system suffers from excessive voltage drops
and a low power factor, resulting from high reactive power requirements.
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While voltage drops can be reduced by improved system design, the low power
factor is mainly due to industrial consumers operating induction motors at
partial load. The tariffs of IETT and TEK both include penalties for low
power factor operation, but they are too low to induce consumers to improve
their power factors by installing the necessary capacitors. The Government
tariff study revie-% (see 4.07) should therefore pay particular attention to
this question.
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4. TT!E POWER MARKET

System Growth - Past and Forecast

4.01 A comparison between IETT's actual and forecast system 
statistics

for 1967-1976 can be summarized as follows:

Annual Growth

1967 1971 1976 1967/71 1971/76

Consumers - Number 520,605 655,027 931,000 +6% +7%

Maximum Demand - V 282 412 663 +10% +10%

Purchased & Generated - GWh 1,360 1,910 3,150 +10% +10.5%

Sales - GWh 1,200 1,650- 2,725 +3 +10.5%

Sales per Consumer - KWh 2,300 2,520 2,900 +2% +3%

Distribution Losses 12/ 14% 13.5%

/1 Adjusted for a meter reader strike and for illegal connections (see 4.02).

Actual Sales, 1967-1971

4.02 IETT's past system statistics, shown in Annex 9, page 1, show

adjusted estimates for 1969, 1970 and 1971 to take into account a breakdown

in IETT's billing machines (1969 and 1970), a meter reader strike (1971)

and illegal squatter connections (see 2.03). Under the Construction Law 6785,

IETT may not supply power to dwellings constructed without building permits,

but most of the squatter areas where buildings were constructed without

permits prior to 1966 have since been designated "improvement" areas in

which the Ministry of Reconstruction and Resettlement is authorized to

finance the construction of power distribution facilities. However, due to

lack of funds, the level and quality of services provided by the Ministry

have been inadequate and as a result illegal connections are frequently

made in these areas. Similarly, illegal connections are frequent in the new

squatter areas, which are increasing at a rate of about 10,000 dwelling

units per year. Illegal connections in these areas have caused IETT an

estimated loss of 25 GWh, 30 GWh and 35 GWh annually in sales during 1969,

1970 and 1971, respectively, with a total loss in revenue for the three

years of some TL 24 million. To resolve this serious problem, IETT' s manage-

ment has decided to connect all consumers applying for a supply, whether in
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improvement areas or not, and to press for more effective police and munic-
ipal aid in detecting and dismantling illegal connections. It is thereby
hoped that, by 1976, squatter illegal connections will no longer constitute

a major financial problem for IETT.

4.03 In 1971, IETT's industrial sales accounted for about 60% of its
total sales, residential sales about 25%, and sales for commercial and
government use about 11%; public transport and street-lighting each accounted
for about 2%. Hardly any electrical energy is used for domestic space-
heating, hot-water preparation or cooking, because of the cheaper coal,
coal-gas or bottled gas available. Air-conditioning use is virtually re-
stricted to new hotels.

4.05 Of IETT's 655,oo consumers, 209 are categorized as large indus-
trial consumers (mainly in secondary industries) and in 1970 they had a total
connected load of about 103 MW and a maximum demand of about 89 MW. Of these,
only the 27 largest have maximum demand in the range of 600-8,000 kW. Maximum
demand by area is shown in Annex 10.

4.06 In 1971 the average revenue per kWh of energy sold on the resi-
dential tariff ws about 28.7 krs (US$ 2.1 ). Wile less than the tarifi
paid by American or European consumers, this is relatively expensive in
relation to income levels in Istanbul; consequently, many prefer to use
cheaper, though more inconvenient, fuels. Annex 11 shows sales and revenues
by tariff classification.

4.07 IETT's present tariff schedule is shown at Annex 12 and the bulk
supply tariff for its purchases from TEK at Annex 13. The main general
comment on IETT's tariffs is that the charges do not appear to reflect the
variations in the costs of supply, due to seasonal and other factors. This
leads to uneconomic use of electricity and misallocation of resources in
the power sector which the tariffs could help to alleviate through appropriate
differential pricing. Other defects in the IETT tariff include inadequate
penalties for low power factor operation (see 3.21) and a minimum charge too
low even to cover the cost of meter reading and billing. One result of the
present IETT tariff is that residential consumers (who pay 28.7 krs/kmh on
average) are probably being subsidized by commercial (47.2 krs/kWh) and
industrial (32.9 krs/kh for small, 32.1 krs/kkm) consumers. IETT's elec-
tricity charges are also being used to subsidize transport and gas (see 7.01).
The TEK tariff study should suggest improvements in IETT's rate of structure
(see 1.06).



Forecast Sales, 1972-1976

4.08 IETT's forecast sales and energy requirements from 1972 through
1976 (Annex 9) show an average overall annual growth rate of 10.5%, compared
with 3% in 1967-1971 (see 4.01). This estimate, based on the present
pattern of usage, assumes the elimination of the 35 GWh of squatter illegal
connections by 1976 (see 4.02), the meeting of the latent demand which IETT
has not so far been able to satisfy for financial reasons (estimated at some
25 GWh by 1973) and, in compliance with a recent court decision, the re-
integration into the IETT system of the Kartal Cement Factory load taken
over by TEK some years ago. The growth estimate for 1972-1976 is conserva-
tive. Despite the limitations of available control data and the difficulty
of forecasting the effects on future consumption of tariff changes designed
to correct past distortions (see 4.07), the short-term forecast is realistic.
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5. THE PROJECT

Project Description

5.01 The Project comprises all of the 1974 and 1975 investment program
of IETT's Electricity Department. The proposed loan would finance the
foreign exchange component of required imported equipment, together with
consulting services. Contracts would need to be awarded in mid-1973.

5.02 The Project consists of the expansion of existing and establishment
of new 34.5/10 kV primary and 10/0.4 kV secondary substations by some 390 :vA
and 160 MVA respectively and the erection and installation of about 110 km
primary, 250 km secondary and 470 km low-tension distribution lines and
underground cab.Les. In addition, 40 MVAR of capacitators would be procured
and installed to improve voltage regulation and the power factor. The Project
also includes the procurement of (i) a telemeasuring and teleprint system to
form the nucleus of a load dispatching center; (ii) radio and telephone
equipment to improve communications; (iii) service vehicles, cable fault
locators and construction equipment; (iv) meters; and (v) consulting
services . Details of the quantities and location of the facilities are
given in Annex 15 and Map 10176 (Annex 14). IETT's own construction staff,
assisted by local contractors, can successfully complete the construction
of the Project by mid-1976.



- 16 -

Cost Estimates

5.03 The cost estimates for the Project are considered to be reason-
able; they are shown in Annex 15, which is summarized as follows:

SUMMARY COST ESTIMATE 1974-1975

TL (thousands) US$ (millions) % of
Foreign Duty Local Total Forei Duty Local Ttal Total

34.5-kv System 35,252 24,605 33,090 92,947 2.52 1.76 :2.36 6.64 16

10-kv System 53,300 41,000 26,675 120,975 3.80 2.93 1.91 8.64 21

LT System - - 66,500 66,500 - - 4.75 4.75 12

Auxiliary Equip-
ment 53,060 4i,895 36,035 130,990 3.79 2.99 2.57 9.35 23

Sub-total ,72 17~500 162-730 411,12 iT 7~ T57 29.35 77

Contingencies:
Physical 7,078 5,380 8,160 20,618 0.51 0.38 0.59 1.48 3
Price 20,510 17,120 50,140 87,770 1.46 1.22 3.58 6.26 16

Transport, In-
surance 10,200 - - 10,200 0.73 - 0.73
Sub-total 179,400 130,000 220,600 530,000 1281 .- 7 7133T 7

Consulting
Services:
Project 9,300 - 12,000 21,300 0.67 - 0.36 1.53 4

Management 1,400 - 1,500 2,900 0.10 - O.n 0.21 )
Transport 2,100 - 600 2,700 0.15 - 0.04 0.19 )
Gas 2,100 - 600 2,700 0.15 - 0.G4 0.19 ) 2
Consulting
Contingency l - 1,800 3,500 0.12 - 0.13 0.25 ) __

TOTAL 196,000 130,000 237,100 563,100 14.00 9.28 16.94 40.22 100.0%

35% 23% 42% 100.0%
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5.04 The cost estimates are based on prices ruling at the end of
1971. The physical contingency for unforeseen expenditures is equivalent
to 5% of basic costs. On the assumption that fixed price contracts are
to be awarded one year ahead of scheduled delivery, an escalation
contingency of 6% per annum was allowed on imported equipment and 8% per
annum on locally produced equipment, erection, installation and civil
works. An additional 6% of the total estimated FOB cost of imported equip-
ment has been included for freight and insurance. No further adjustments
has been made to the estimates of costs because of the 1973 devaluation
of the US$ since it is too early to determine the effects of this devalua-
tion on costs in Turkey. Customs duties are based on existing tariffs,
which vary from 35% of the CIF costs for transformers to 100% for cables.
The effect of all these additions is to increase basic costs by about 43%
in total.

Procurement and Disbursements

5.05 All materials and equipment financed from the proceeds of the
proposed loan (consulting services excepted) would be procured on the
basis of international competitive bidding in accordance with the Bank's
guidelines. Preferential trade agreements exist between Turkey and the
European Economic Community but for items to be procured under the Project
no preferential treatment will be granted to EEC suppliers.

5.06 During negotiations agreement was reached with the Government
that for purposes of bid evaluation all items under the proposed loan to
be procured by international competitive bidding should be evaluated on
the basis of the CIF landed cost, except that "preferred" domestic
manufacturers would have a preference equivalent to 15% or the customs
duty, whichever is less.

5.07 Disbursements would be made for the CIF cost of imported
materials and equipment, and for the foreign exchange costs of consulting
services provided by foreign consulting firms or the local costs, if
consulting services are provided by Turkish consultants. For goods and
services procured locally under international competitive bidding, the Bank
would disburse the ex-factory cost of goods (excluding taxes) awarded to
successful bidders.

5.08 Retroactive financing of consulting services for expenditure
incurred after July 1, 1972, in an amount not exceeding US$100,000
equivalent is re' ommended.
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5.09 No disbursements would be made for communications equipment and

relay equipment, or for rehabilitation, until studies to determine the re-

quirements, their location and justification have been carried out and ap-

proved by the Bank. In particular, the selection of communications equip-

ment should be coordinated with the requirements established under the

1976-1985 power study to ensure compatibility with future development.

During negotiations IETT agreed to entrust its engineering consultants with

the relevant studies. A disbursement schedule is given in Annex 16. Should

there be any savings in Bank-financed items, it is recommended that the

equivalent amount be cancelled from the loan.

Consulting Services

5.10 IETT is expected to employ SOFRELEC, the French consultants

responsible for the original feasibility study, possibly in conjunction

with EIEI, a Turkish consulting organization, to provide the engineering
services for the Project, including system design, feasibility studies,
issue of invitations to tender and, unless the Bank otherwise agrees, the

evaluation of bids and physical supervision of construction. During nego-

tiations IETT agreed that these or other satisfactory arrangements will be

completed by May 31, 1973 and that the terms of reference for this assign-
ment will be mutually agreed between IETT and the Bank.

5.11 IETT intends to retain EdF for the proposed management study
since they have already reported on the management structure of IETT's
electricity and gas operations (see 3.17). During negotiations IETT con-
-firmed that the terms of reference for this assignment would be mutually
agreed between IETT and the Bank, and would include the training of seniors
and accounting staff; the improvement of work methods with a view to re-
ducing staff; a greater delegation of authority throughout IETT; a study
of IETT's inventory reordering and accounting systems and assistance in
implementing the changes necessary to meet the requirements for separate
departmental accounting and compatibility with the TEK system (see 7.03 and

7.09).

5.12 In addition to the above, IETT will require consultants to carry
out (i) the transport study (see 1 .07) and (ii) the study on the Istanbul

gas service (see 1.08). TEK will be responsible for the Power Market study

(see 1.06 and 4.07). The Government has agreed:

(i) to cause a power study to be carried out and completed
by December 31, 1974, with the intermediate objective
of providing sufficient information by the end of 1973
to determine the precise location of facilities foreseen
in 1974 and 1975. This study has not been included for
financing out of the loan, as it will be carried out by
TEK;
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(ii) in consultation with the Municipality and/or IETT, to select
by not later than August 31, 1973, consultants acceptable to
the Bank for a study, to be completed by June 30, 1974, of
the most appropriate organization, administration and means
of financing a public transport system serving the Greater
Itanbul Metropolitan Area;

(iii) in consultation with the Municipality and/or IETT, to select
by not later than August 31, 1973, consultants acceptable to
the Bank for a study of the gas sector to be completed by not
later tha'n June 30, 1974; and

(iv) to initiate, after exchange of views with the Bank, the
necessary institutional, financial and organizational
arrangements at the earliest possible date and not later
than December 31, 1974, or by such other date as may be
agreed by the Bank, which will lead to the establishment
of an organization or organizations serving the Greater
Istanbul Metropolitan Area with (i) the distribution of
electricity, (ii) public transport services and (iii) the
ranufacture and supply of gas.

Summarized terms of reference of the various studies are given in Annex 29.

Environment

5.13 Istanbul is an historih and beautiful city, with many antiquities.
It is geographically convenient and climatically attractive to visitors from
both Europe and the Middle East. In the past, little attention has been
given to the siting of service and utility facilities so as to minimize their
aesthetic impact on the city's architectural features. To avoid further
interference with these valuable and interesting assets, it was agreed that
the appropriate environmental department of the Master Plan Bureau will be
consulted with regard to the siting and design of the facilities comprising
the Project.
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6. JUSTIFICATION

General

6.01 The rapid economic development of the Istanbul Metropolitan Area

(see 2.02) has been accompanied by a corresponding upsurge in the demand for

power (see 4.08). Investment in the electricity distribution system has

failed to keep pace with IETT's requirements, to the detriment of service

quality and reliability. Rehabilitation of the network is urgently needed

to meet the present demand for electricity with a reasonable standard of

supply. Additionally, system extensions will be needed to meet the projected

growth of demand. The Project is designed to satisfy both of these objec-

tives.

6.02 IETT's past investment in its distribution system has been inade-

quate. Over the period 1961 through 1971, when the demand increased by about

330 MIVA, the annual investment averaged only some TL 50 million or US$3.6

million at present exchange rates. IETT has therefore invested an average

of about US$108 per KVA during the past 10 years, whereas an investment aver-
age of some US$250 per KVA could reasonably have been expected for such a
system. The consequences of this inadequate investment in renewal and ex-

pansion of IETT's system are apparent in today's increased outages.

System Outages

6.03 As shown in Annex 17, between 1967 and 1971 system outages in-

creased by 20% annually in number and 24% in duration, compared with a 10%

growth rate in sales. In 1971 at least 70% of the outages wera due c in-

adequate facilities. The cost to the economy cannot be measured with any

precision but some indicative figures may be given. Thus, according to a

survey by the Istanbul Chamber of Industry, local industry on average lost

81 working hours in 1971 as a result of power outages. The value of the

resulting loss in industrial output may be conservatively estimated at

TL 280 million (see Annex 18). Implementation of the rro at ..ould. d

the present excessive number of outages, with the beneti a.1. eff on in~
dustrial output resulting in appreciable economic advan!aeQ3.

Economic Rate of Return

6.04 It is not practicable to compute . meaning

return for this purely distribution Project; however, r

return has been computed and is likely to be lowe; than

of return because no account has been taken of stu.h a!
as reduced losses in industrial output, which ate dif

precisely. The financial rate of return on the Projee

tariff levels, ignoring benefits from reduced :utag.-

levels resulting in a 20% reduction in revenues (the

element estimated to be included in the present tai"", ne

rate of return would still be 14%. The methodology fo a- 1_.

rates of return is described in Annex 18.
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7. FINANCIAL ASPECTS

IETT's Financial Viability - General

7.01 In its present form and with its present activities, IETT is not
financially viable as a corporate entity. Its electricity activity is
profitable, but its transport and, to a lesser extent, gas activities, have
been incurring increasingly heavy losses over the past 20 years, which have
been supported from electricity profits to the detriment of electricity
system expansion. In 1971 the electricity surplus was abnormally low (see
7.06) and ETT, being in overall deficit, financed its operations largely
by increasing its accounts payable to the point where its local credit-
worthiness has been severely damaged and its present financial position is
highly precarious. This report accepts the de facto operating situation
and assumes that no major change in IETT's legal form or responsibility is
likely to be made before 1976, by which time a future organization and
means of financing the public transportation and gas services of Istanbul
should have been decided (see 1.07 and 1.08). In the interim, however, and
irrespective of the proposed loan, IETT will need substantial and continuing
assistance, first to regain an acceptable state of credit worthiness and then
to meet the annual losses and equipment requirements of its transportation
and, to a much smaller degree, its gas activities (see 7.16).

Present Accounts - Form

7.02 IETT's present Balance Sheets, submitted annually to the Mayor and
Istanbul Municipal Council for their acceptance and approval (see Annex 2),
are for IETT as a whole and do not show any departmental breakdown of current
assets or liabilities other than accounts receivable for electricity and gas.
On the other hand, the Income Statements do show departmental income and ex-
penditure and profit and loss, although the methods for allocation of inter-
departmental charges require review. Accounting principles, however, have
not always been consistently applied from year to year; therefore, complex
and substantial adjustments have had to be made to the published accounts
to arrive at the comparable accounts in this report. For this reason, no
accounts prior to 1969 have been included.

Accounting Methods

7.03 During negotiations, IETT agreed to prepare complete annual depart-
mental accounts, including separate Balance Sheets, and to open separate
departmental bank accounts for 1973 and onwards. The US$100,000
included in the proposed loan for management consulting services includes
the necessary assistance to IETT to achieve this and to reorganize its
accounting methods, including those for the allocation of charges to depart-
ments, in accordance with sound accounting principles and on lines similar
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to and compatible with the recently reorganized TEK system. These changes
will be of immediate benefit to IETT and will also facilitate any future
changes in the organization.

Auditors

7.04 The statutory "auditors" appointed by the Municipal Council
(Annex 2) are mainly concerned with budget comparisons. IETT also has some
permanent government auditors concerned with observance of fiscal laws,
but no external or commercial audit is carried out. During negotiations
IETT agreed to have its accounts audited by independent auditors acceptable
to the Bank.

Insurance

7.05 IETT is presently self-insured except for marine insurance covering
assets in transit and one policy providing third party coverage for electri-
city (LT 500,000) and gas (LT 250,000) installations. An Insurance Reserve
in the Balance Sheet covers some 2-1/2% of the value of Net Fixed Assets
excluding land and the tunnel, but this is not separately funded. In view
of IETT's financial situation, the Government agreed to take or cause to be
taken appropriate action to provide for the repair or replacement of
facilities or equipment in the event of a loss not covered by outside in-
surance.

Past Earnings

7.06 In 1969 and 1970 the disposable surpluses -- i.e., surplus after
interest and reserve for expansion required under Law 1312 -- on electricity

(LT 102 million and LT 112 million) more or less equalled the combined losses
on transport (LT 88 million and LT 96 million) and on gas (LT 13 million and
LT 15 million); but in 1971 the electricity disposable surplus dropped to
LT 85 million, mainly due to about LT 19 million of 1971 sales being billed
in 1972 because of a meter readers' strike, excessive recruiting or transfers
which increased the department staff by 11%, and the lag between receiving
increases in TEK's charges for purchased electricity and passing on these
increases to IETT's consumers. In 1971, therefore, this abnormal reduction
in disposable electricity surplus to LT 85 million, combined with increased
transport and gas losses of LT 132 million and 20 million, respectively,

resulted in an overall IETT loss of LT 67 million. Overall, IETT's electric-

ity tariffs average krs 32.3 per kWh (US# 2.3) and have not been increased
since 1967 except to pass on TEK's increases. IETT's transport rates were
belatedly increased by about 60% in July 1971 and gas rates by about 20% in
October 1970. The new transport rates averaged krs 61.7 (US# 4.4) per
passenger for 1971 and will average about krs 70.0 (USf 5) per passenger
for a full year. The gas rates averaged krs 70.0 (US# 5) per mj. For
neither transport nor gas however do these tariffs produce a sufficient
gross revenue to cover even departmental personnel cost. The electricity
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rates are, if anything, somewhat high and the department's rates of return
for 1969, 1970 and 1971 were 35.9%, 36.9% and 25.8%, but these are calcu-
lated on unrealistically low asset values. With an approximate revaluation
basis at 1971 prices (see 8.08) the 1971 rate of return would have been
about 5%, but this would have been more than doubled had the 1971 electric-
ity surplus not been abnormally low. Annex 19 gives details of both actual
and forecast Income Statements for 1969 through 1976, both consolidated
and departmentally.

Past Balance Sheets

7.07 IETT's published Balance Sheets for 1969, 1970 and 1971 have had
to be adjusted in many respects to arrive at the "actual" Balance Sheets
shown in Annex 20 (3ee 7.02). Assets and liabilities have been allocated
to departments where possible, but where this has been impracticable these
have been shown under "Head Office". Each department is accordingly shown
as having a "current account" with Head Office whose balance changes each
year according to the department's cash flow (including operating results).

7.08 IETT's fixed assets have been included at the published Balance
Sheet values, which would have to be increased by about 2-1/2 times to
reach the values at 1971 prices, arrived at by applying to the recorded asset
values the same nnnual indices as were accepted by the Government in 1971
for revaluation of TEK's assets in connection with Loan 763-TU. However,
since the reliability of the basis of this calculation is denigrated by in-
complete and possibly inaccurate information on dates and values of asset
acquisitions, and since IETT's depreciation rates, averaging about 6.5% of
gross asset value, are somewhat high, the 1971 values of Net Fixed Assets
arrived at in this way can only be regarded as very approximate. A real-
istic revaluation would entail a physical appraisal but this has not been
suggested at this stage because of the uncertainties over the future format
of IETT and the extent of its responsibility for its present three activities.

7.09 IETT's net current assets have been negative (Net Liabilities)
throughout the past 3 years in spite of abnormally high inventories. In
1971 this negative balance increased sharply by over LT 100 million to LT
129 million despite an increase of LT 27 million in inventories and LT 14
million in cash balances. Accounts payable for taxes, supplies, etc., about
doubled to LT 305 million, whereas consumers' accounts receivable for
electricity increased by only 26% to LT 98 million, roughly in line with
increased billings. Since consumers are billed at intervals varying from
1 month to 6 months depending on their category, this level of accounts
receivable which average under three months' billings is acceptable, although
on the high side. After the deduction of LT 30 million from the published
balance sheet inventory value for obsolete, non-existent and suspense items,
it still remained at LT 134 million in 1971, which is equivalent to 13% of
gross fixed assets and may well still include a number of old or unsuitable
items. The stores accounting procedures are comprehensive and physical
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custody of the items is orderly, but there is little contact or cooperation

between the engineering staff and the (non-technical) storekeepers; hence

unnecessary items tend to be ordered to meet current needs despite the

already high stock value. EdF, in the course of its management study, should

help IETT improve this situation and reduce the level of its inventories

(see 5.11). This should be achievable quite quickly by tighter control over

purchasing and stock holding levels, the identification and disposal of re-

dundant or non-moving items, and a closer association between the engineering
and the storekeeping staff.

7.10 IETT's equity has been divided to show separately the initial

equity (LT 500 million), equivalent to the value of the assets given to it

by the Government, and the accumulated losses. The 1971 accumulated net

loss shown in Annex 20 is LT 330 million despite an accumulated surplus of

LT 640 million for the Electricity Department alone. This LT 330 million
loss is LT 128 million less than the loss shown in the published Balance

Sheet, which has been adjusted by the net excess of the liabilities already

"consolidated" into one "debt" by the Government over those assets of no

practicable realizable value but still included in IETT's Balance Sheet.

Long-term debt accordingly excludes this "consolidated" Government "debt"

and in 1971 the debt was limited to LT 142 million, of which LT 113 millIon

was for transport and LT 29 million for electricity. The debt/equity ratio

of 27:73 demonstrates a low level of long-term borrowing.

Overall Forecast Operating and Trading Results

7.11 IETT's overall forecast operating and trading results for 1971
through 1976 (summarized in Annex 21 ) show a total overall net srplu for

the 5 years of only LT 136 million (electricity LT 943 millioi, transport

LT 648 million (loss) and gas LT 160 million (loss). Annual surpluses

range from LT 21 million in 1973 to LT 33 million in 1975. The major
assumptions used in all the departmental forecasts of both revenue and

expenditure are shown after the financial annexes in Ainex 28.

Electricity Department Forecast Operating Results

7.12 The forecast income statements and operating results of the Electric-

ity Department from 1972 through 1976 (Annex 22) assume an average annual

growth rate in sales of about 10.5% (see 4.01), with no changes in TEK's or

IETT's existing tariffs. Since IETT's charges are not under a block tariff

system, the return per kmh sold falls only gradually and remains close to

krs 40 throughout the period despite the increased consumption. The 1972

revenue is untypical (see 7.06) and in each year's sales figure, an estimate

has been included, both in kkh and in revenue at the domestic tariff rate,

of the expected illegal consumption in the squatter settlements (see 4.02).
The fact that this will be unbilled by IETT is correspondingly reflected under

expenses. The losses due to illegal connections are substantial, being
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estimated at LT 64 million over the period, rising from LT 10 million in
1971 to LT 17 million in 1973 before declining to zero in 1976. IETT's
billings to the Municipality for electricity consumption and for related
works are included in the forecasts, but have not been included as accounts
receivable in the Balance Sheets even though no payments have been assumed
because of the IETT/Municipal dispute over royalties (see Annex 24 note 1
and Annex 26 note 3). All the annual billings to the municipality during
the forecast period totaling LT 187 million (rising from LT 32 million
in 1972 to h4 million in 1976) have been "written off" directly in the
Balance Sheet of the following year as being "non recoverable" and the
electricity accumulated surpluses have been reduced accordingly. A
summary of the Electricity Department's lowest and highest operating results
achieved between 1972-1976 is as follows:

Lowest Year 1973 Highest Year 1976
LT millions LT millions

Sales revenue 839 1,008
Other revenue 68 81

Total operating revenue 907 1,169
Less operating expenses 717 959

Net operating income 190 210
Less interest payable 4 22

Net surplus 186 188

Rate of return 37.6% 19.2% 1972/76
average: 25%

Approximate rate of return
on revalued assets
(see 7.08) 13% 11% 1972/76

average: 12%

Other Departmental Forecast Operating and Trading Results

7.13 IETT's Transportation and Gas Department are both expected to
continue to run at increasing losses throughout the forecast period (see
Annex 3, page 6, and Annex h, page 5); again, no tariff increases have
been assumed, althougn the Government and the Municipality might well
decide to increase all or any of the electricity, transport and gas tariffs
as a means of providing or reducing the additional finance necessary to
support the transport and gas operations, etc., pending any reorganization
(see 7.16). In summary, the transport and gas results are expected to be as
follows:
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1972 1976
L T millions LT millions

Transport Gas Transport Gas

Operating income 213 15 278 12
Operating expenses 334 40 406 50
Net operating losses (211) (5) (T) (3)
Interest payable ( 7) - ( 5) (1 )
Net deficit (1 ( 1 (39

Financing Plan, 1972-1976

7.14 Although the Government has agreed to initiate action by December 30, 1974
leading to the reorganization of IETT's present activities (see 5.12(iv)), the pro-

mulgation of any legislation which might be necessary and the compiletion of the

appropriate instituuional cnanges will b coumpltx and len thy. The Finaacing plan

therefore assumes that, in practice, IETT will continue to operate throuhout the

forecast period through 1976 as one multi-purpose legal entity, so it is necesszury
to look at the sources and applications of funds of the entity, as a whole. In

summary, IETT's overall financing plan for 1972 through 1976 is as follows:

LT millions
Elec- Transport Gas He~dIETT
tricity Office TOPAL %

Sources

Net cash Generation
after debt service 1,168 (582) (128) - 458

Government/Municipal
assistance (see 7.16) - - - 800 800

Working capital
(increase) or decrease (129) 3 (4) (287) (L17)

Transfer from (to) other depts. (198) 565 146 ("'13)
Internal resources 8551 66%
Gustorers' contributions 148 - - 1 L8 12%

Log-em rrowing:
Proposr loan 196
G:overnment loan (buse s)

7. -46
lisng bus credit 31- - 27 22%

Total Sources 1,185 63 lb - 1,262

oicat ions

Construction, studies and
additional buses 1,167 63 14 - 1,244 100%

TEK deposits, etc. 18 - _ - 18

Toal Applications 1,185 63 14 - 1,262

ddltnal LTI 7 million has been assumed in respect of customs duties,
and LT 26 million debt repayment due on the existing loan for Leyland buses,
both of which the Government is expected to waive or defer (see Annex 25).
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7.15 In v e of IETT's overall credit position, long-term loans during
the period have been limited to the proposed loan (LT 196 million), a Govern-
ment loan for buses (LT 46 million) and the drawdown of the remaining LT 31
million of an existing credit for "Bussing"1/ buses, of which the last 83
(out of 130) buses were due for delivery in~1972; additional Government
funds may however be provided as loans subject to the debt limitation cove-
nant (7.18(c)). In 1971 IETT's debt service was not covered by net cash
generation, but from 1972 onwards it is expected to be covered from 2.3 times
(1972) to over )I times by 1976. IETT's sources and applications of funds
for the foreca.st period through 1976 is shown in detail in Annex 23, which
also shows t total contributions to and requirements from IETT's cash re-
sources b eh department and by Head Office during the forecast period.
The individual departmental !sources and applications of funds" statements
are shown separately for electricity (Annex 24), transport (Annex 3, page 7),
and Gas (Annex 4, page 4).

Governme nt/Municipal Assistance

7.16 Since IETT is unlikely to be able to negotiate commercial loans
on acceptable terms, the LT 800 million required to complete the financing
plan has been included in the above sources as "Government and/or Munic-
ipal assistance ". Financing of LT 46 million (see 7.14) has also been
assumed for another 155 new buses and sparer (in addition to the above 83
"Bussing" in 1972) needed to carry the assumed increased number of passengers
by 1976. 2/ In addition, the LT 94 million more in Government financing of
transport capital Jnvestments has been assumed to be needed during the in-
terim period before the reorganization of IETT or the formation of new
arrange ment[s for providing public transport (see 1 .07). These are included
directly in the Transportation Department balance sheet forecasts (Annex 3,
page 5), which reflect the rescheduling of the existing loan for Leyland
buses and do not include any liability for customs duty on either these
Leylands or the new buses and spares on the assumption that duty will be
waived or deferred until new arrangements are made. On the various bases
assumed in Annex 28, the supplementary financial help needed by IETT would
therefore total some LT 940 million (about US$ 67 million) over the next 5
years, which roughly breaks down into transport LT 720 million, gas LT 130
million, and working capital LT 90 million (settlement of 1971 overdue
accounts payable mainly to the Government and to the Municipality of Istanbul
of LT 80 million and an increase in cash of LT 10 million). Annex 25 pro-
vides further details and suggests a number of possible methods (including
increasing tariffs) open to the Government or the Municipality for raising

1/ "Bussing" is the manufacturer's trade name.

2/ The need for new buses and spares during 1972-1976
is based on IETT's passenger forecasts.
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much of this required finance. The Government is aware of the problems
of transport financing for Istanbul, and has agreed to take or cause to
be-..taken all action necessary to enable IETT to maintain its transport
and gas services at least at their present levels pending the long term
arrangements for these activities.

Forecast Balance Sheets

7.17 IETT's future net fixed assets and work in progress for the 5
years 1972 through 1976 have been forecast on the assumption that deprecia-
tion rates will remain at present levels. Asset additions for electricity
have been limited to the 1972-1975 program (LT 818 million) and the 1976
program (LT 350 million; 1/ for transport to the purchase of 238 new buses

(including the 83 already on order) and spares (LT 63 million); and for

gas to minor routine rehabilitation and connections (LT 1,4 million). Net
current asset assumptions include the reduction of the excessive 1971
accounts payable of LT 173 million to a more reasonable level (LT 89 million

ix 1972), the maintenance of the cash level at about one month's revenue,
and the reduction of inventories over the period by LT 10.6 million (8%).
Most of the above improvement in working capital is shown in the estimate
for 1972, but in practice the remedial action will not be able to affect
the position until at least 1973, since the improvem et in working capital
forms a part of the total LT 940 million of needed supplementary assistance.
All of this assistance has been shown in the forecast 9heets under "Head

Office" as additional capital (i.e., as non-repayable or interest-bearing).
The manner in which the assistance is reflected in the actual buture balance
sheets will, of course, depend on the type of support selEcted S&se 7.16).
Details of the Electricity Department and Head Office balance sheets are
given in Annexes 26 and 27.

Financial Covenants

7.18 During negotiations the following additional financial conditions
were accepted by the Government and IETT and were incorporated in the Pro-
ject Agreement:

1/ The total 1975 construction expenditure (LT 249 million) includes LT 50
million for the 1976 requirements, and the 1976 total construction ex-

penditure (LT 307 million) includes almost LT 7 million in final payments
for the Project. All studies included in the proposed loan have been
retained in electricity work in progress.
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(a) In view of IETTis present financial situation and unreal-
istic balance sheet values of its net fixed assets (see 7.08):

(i) all of IETT's tariffs will be maintained at least
at the present levels through 1976; and

(ii) IETT's electricity tariffs will be maintained at
a level high enough to provide a surplus (before
charging depreciation but after deducting all
operating expenses of the department, including a
reasonable allocation of Head Office or general
overhead, and debt service on loans incurred for
electricity purposes) equal to at least 40% of
the average of the electricity construction
expenditure for the previous year and the planned
electricity program for the current year and,
moreover, that a shortfall in any one year will
be made up in the following year.

(b) Except as the Bank may otherwise agree, IETT's electricity
revenues shall not be used for any purpose not relating to
its electricity activities unless such revenues exceed the
requirements of the above rate covenant (7.18(a)) and such
additional amounts as may be required, in the opinion of
the Bank, to ensure the effective completion of the Project.

(c) IETT will not incur any future long-term debt unless its
net income before depreciation and interest for the year
in which the proposed loan is to be incurred or for a
later 12 months period ended prior to the incurrance of
the debt, whichever is the greater, shall be not less than
1 .5 times the maximum debt service requirement for any
succeeding fiscal year on all debt including the debt to
be incurred.
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8. RECOMMENDATIOIS

8.01 As. a result of the negotiations the following conditions were
included in the appropriate loan documents:

(a) The Government will permit IETT to continue to distrib-
ute electricity in the area presently served by it until
a new organization, covering the Greater Istanbul
Metropolitan Area can be set up (see 3.11 ).

(b) Arrangements acceptable to the Bank have or will be made
for the engineering services of the Project by May 31,
1973 (see 5.10).

(c) The terms of reference of EdF's management study will be
mutually agreed between IETT and the Bank; will include
a reorganization of IETT's inventory, reordering and
accounting systems; will be coordinated with the similar
study being undertaken by EdF for TEK, so that both IETT's
and TEK's systems will be similar and compatible (see 3.17
and 5.11).

(d) The Government will cause a power market study of the
Istanbul Metropolitan Area to be carried out and completed
by December 31, 1974 under terms of reference mutually
acceptable to the Government and to the Bank, which shall
inter alia include a review of IETT's retail tariff structure;
a power market study covering at least 1976 through 1985; and
a preliminary survey to determine by December 31, 1973, the
precise location of the substations included in the Project
(see 1.06 and 5.12(i)).

(e) The Government and/or IETT agreed to engage consultants
acceptable to the Bank by not later than August 31, 1973,
whose appointment, terms of reference and conditions will
be mutually acceptable to the Government and the Bank and
whose objective will be to study and make recommendations
by not later than June 30, 1974, unless otherwise agreed
by the Bank, (i) as to the most appropriate organization,
administration and means of financing the public transport
system for the Greater Istanbul Metropolitan Area, including
the separation of public transport from the distribution of
electricity (see 1.07 and 5.12(ii)), and (ii) as to the most
appropriate measures to be taken with regard to the manufacture
and distribution of gas in Istanbul and including recommenda-
tions as to the integration and most appropriate organization
and means of financing the present three separate gas systems,
including the separation of the gas utility fromn the distribution
of electricity (see 1.08 and 5.12(iii)).
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(f) The Government will initiate by not later than December 31,
1974 or by such other date as may be agreed by the Bank and
after exchange of views with the Bank, the necessary
irtitutional, financial and organizational arrangements,
which will lead to the establishment of an organization or
organizations to be responsible for the distribution of
electricity public transport services and the manufacture
and supply of gas throughout the Greater Metropolitan Area
(see 5.12(iv)).

(g) The appropriate environmental department of the Master Plan
Bureau will be consulted with regard to the siting and design
of the Project (see 5.13).

(h) IETT will prepare separate and complete departmental accounts
for fiscal year 1973 and will open separate departmental bank
accounts with effect from July 1, 1973 (see 7.03).

(i) IETT will employ external auditors (see 7.04).

(j) The Government will take or cause to be taken, appropriate
action to provide for the repai or replacement of facilities
or equipment in the event of a loss not covered by outside
insurance (see 7.05).

(k) The Government and/or Municipality will take or cause to be
taken such action as may be necessary to enable IETT to
maintain its transport and gas operations at least at their
present levels pending the long term arrangements for these
activities (see 7.16).

(1) Electricity tariffs will not be reduced through 1976 and will,
if necessary, be increased to a level high enough to provide
a surplus (before charging depreciation but after deducting
all operating expenses of the department, including a reasonable
allocation of Head Office or general overhead, and debt service
on loans incurred for electricity purposes) equal to at least
40% of the average of the actual electricity construction
program for the previous year and planned electricity construction
expenditure for the current year and, moreover, a shortfall in
any one year will be made up the following year (see 7.18(a)).

(m) IETT's electricity revenue shall not be used for any purposes
not relating to its electricity activities unless such revenues
exceed the requirements of the rate covenant and such additional
amounts as may, in the opinion of the Bank be required to ensure
the effective completion of the Project (see 7.18(b)).
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(n) IETT's future borrowing will be subject to a debt limitation
covenant requiring cash generation to be 1.5 times any future
annual debt service requirements (see 7.18(c)).

8.02 In view of the above conditions and assurances, the Project
provides a suitable basis for a Bank loan of US$14 million equivalent
for a term of 20 years, including a grace period of 3-1/2 years, and
will be relent by the Government to IETT on the same terms in accordance
with a subsidiary loan agreement to be concluded.

April 2, 1973
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

BASIC ECONOMIC DATA

(Figures are for 1971 except as noted)

AREA- 780,000 km2

POPULATION

Total (1972) 37.5 million
Density 48. er km2

Growth rate (1965-72) 2.6% p.a.
Urban % of total 36.8%
Urban growth rate 4.1% p.a.

GROSS NATIONAL PRODUCT

GNP at market prices US$Ll,955 million
Growth rate (1965-71, constant prices) 7.4% p.a.
GNP per head US$330
% o! GNP - agriculture 26.6

- industry 23.4
- services 50

Gross investment, % of GNP 20.2
Imports of goods, % of GNP 11.4
Exports of goods, % of GNP 7.h
Government expenditure, % of GNP 27.3

PRICES

Rate of increase in consumer prices
(1965-71) (Istanbul) 8.5% p.a.

LABOR

Total labor force 14.8 million
% of total - agriculture 66.2

- industry 10.1
- services 23.7

Unemployment, % 6.0

BALANCE OF PAYMENTS

Exports of goods - value US$885 million
- growth rate (1965-70) h.7% p.m.

Imports of goods - value US$1,356 million
- growth rate (1965-70) 8.8% p.a.

Main exports, / ci total - cotton 26.6
(average 1969-71) - hazelnuts 15.5

- tobacco 13.6

ENERGY

Energy consumption (coal equivalent) per capita (1970) 487 kg
Electricity consumption per capita 266 kWh
Population with access to electricity (1970) 37%
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

IETT LEGISLATION AND DE FACTO STATUS

The regulations ruling IETT have been enacted by Law 3645.

1. According to Article 2 of the Law, IETT is a "General Management"
of the Municipality of Istanbul having legal authority and independence
of industrial and commercial action in all matters concerning the management
of the assets bought back from the concessionaire companies and transferred
to the Municipality of Istanbul.

2. According to Article 5 of the Law, IETT is not subject to the
regulations which apply to the regular municipal departments concerning
public accounting, or the need for tenders tor purchases. On the other
hand, IETT does not enjoy the "special statu," provided by the Turkish
law for "semi-government offices".

Budgets, Balance Sheet, and Operating Accounts

3. Article 6 of Law No. 3645 provides that budgets will be drawn
up by the IETT and approved by the municipal council. The profit-and-
loss accounts and the balance sheets must also be submitted to the municipal
council for examination, approval and comments after which a copy is sentto the Ministry of Energy.

Although Article 5 does not require IETT to follow the general
regulations for municipal accounting, Article 6 does contain an "auditing"
requirement in that two "Auditors" (or controllers) appointed yearly bythe municipal council, but not members of it, are responsible for examiningthe IETT procedures, budgets and accounts. The "Auditors" must review thedraft budget balance sheet and the annual revenue account. They must in eachcase add their comments to these accounts before sending them to the MunicipalCouncil for approval. The "Auditors" must also examine the receipt-and-
expenditure vouchers to make sure that they were written at the correct timeand in accordance with the appropriate regulations. Their comments and areport of all inquiries and inspections made during the year must be sent
to the Municipal Council.

Commitments

4. All commitments in excess of LT 250,000 must be approved by the
Mayor, and all major expenditure below this level is approved by the General
Manager.
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Staff and Appointments

5. (a) Staff regulations, organization charts and any amendments

thereto are drawn up by the General Manager and submitted to

the Municipal Council for approval.

(b) The General Manager is appointed by the Ministry of

Energy from candidates proposed by the Mayor of Istanbul.

(c) The Ministry appoints the vice-presidents and other senior

staff on the recommendation of the General Manager submitted

through the Mayor.

(d) Monthly paid staff (except senior staff above) are appointed

by the Mayor on the recommendation of the General Manager.

(e) All other labour and junior staff appointments are made by

the General Manager, with the approval of the Mayor.

(f) All contracts for foreign specialists must be signed by

the Mayor.

Professional and Labour Pay Levels

6. Monthly paid staff are all subject to Law 3611 in the same way

as other civil servants. Thus engineers, other professional grades and

technicians are limited to a pay scale, which provides about hal the

equivalent salaries paid by private industry for comparable skills. Thus

in IETT, as in TEK, the level of professional staff is inadequate both as

to quality and to quantity of work achieved. This forces IETT (and TEK)
to rely heavily on consultants to organize and carry out projects and

planning. Strong labour unions on the other hand result in pay for hourly

paid operating staff and labour being ccmpetitive with private industry.

Tariff Rates

7. All requests for increases or changes in IETT's tariff structure

are prepared by IETT and, after approval by the Mayor and initialing by the

Governor of Istanbul, are sent to the appropriate Ministry for agreement or

amendment by the Minister.

Other Government Approvals

8. In addition to the staff appointments, pay levels and proposals

for rate increases mentioned above, the Government must approve all foreign

exchange expenditure and in general has the power to modify any operating,

administration or construction procedure or request submitted by IETT. The

Government has used these powers to object to the consultants' (SOFRELEC)

original recommendation concerning the location of some of the facilities

to be supplied under this Project.
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IETT's Actual Operating Status

9. IETT is theoretically comparatively free to do business as it chooses,
and in fact Municipal supervision is weak, and the municipal "auditors" reports,
although often well prepared and relevant, are generally ignored and treated
as a matter of form. Real pressure is applied to IETT only at government
level, through the rate policies, foreign exchange authorizations and invest-
ment help. The strong personality and legal ability of the present General
Manager, virtually an indefinite appointment, overshadows the vice-presidents
and directors, so that the board tends to be ineffective as a policy-making
body.
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

IETT'S TRANSPORTATION DEPARTMENT

1. Public transportation in Istanbul comprises the "tunnel," the bus
and trolley bus services of IETT, the ferryboats on the Bosporus Straits and
Golden Horn, taxis, and the "dolmus," which are "jitney" taxis plying stated
routes, picking up passengers en route according to their services and
operating on Istanbul's ancient pattern of narrow and winding streets.
Traffic is further complicated by the hilly topography and the division of
the city by the Bosporus and the Golden Horn. Inadequate traffic engineer-
ing and controls and ineffective enforcement of traffic regulations add to
the problem. Bus naintenance problems are such that about one-third of
IETT's equipment is not in operation on the average. IETT provides bus
services both within and outside the Municipality of Istanbul. The extent
of its transport system can be seen from Map 10144 at the end of this Annex.

2. The Transportation Department of IETT has been in operation since
1939, when the Government purchased the assets, rights and obligations of the
"Societe des Tramways d'Istanbul" and transferred them to IETT in accordance
with Law 3645. Until 1950 the Department operated profitably. Since then,
however, the organization has become top-heavy with managers and directors;
with steady personnel increases and wastage on unprofitable routes, it has
been operating at a progressively increasing loss, largely supported from
the profits of IETT's Electricity Department. Buses started operating in
1942 and trolley busea in 1961. The cable railway was closed for electri-
fication from Octuber 1968 through November 1971.

3. The following summarizes the equipment and operating statistics of
the Department as of December 31, 1971:

Age % of Ave, _, 19/1 % in
(Years) Nos. Fleet in .:-Lon Operation

1) Equipment

a) "Bussing" Buses 1 47 6 47 100
b) "Leyland" Buses 2-3 300 ) 300 100
c) Trolley Euses 2-3 101 ) 70 69
d) Other Assorted Buses 10(+) 315 39

20(+) 44 5.5129 41
e) Cable Cars (Tunnel) 5 0.5 4L 100

811 100.0 550 68

/1 From November 1971 only.
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Actual Forecast 1972/1976
T97 T970~~7T 1972 1973 1741 Total

2) Operating Statistics

a) Vehicle Fleet

Bus jleet at start 551 779 738 706 7h5 780 818 860 706
o- xear

Additions or on 228 11 36 83 - - - - 83
-'rder

Assumed 35 38 42 4o 155

Scrapped (very old - 52 68 4h - - - - 44
Vehicles)

Bus Fleet at End 779 738 706 7145 780 818 860 900 900
of Year
Trolley Bus Fleet 101 101 101 101 101 101 10 101 101

Cable Car (Tunnel) 4 4 4 4 4 4 4 4 4

Total 884 843 811 850 865 923 965 1,005 1,005

b) Total Average Vehicles 526 549 550 590 630 670 720 770
in Operation during
Year

in Operation 59 65 67 69 71 73 75 76

c) Passengers (million) 211 244 253 270 288 308 329 351
per ,ear

Average Passenger 4ol 444 463 458 457 460 457 456
(1,000)/Vehicle in
Use/Year

d) km run (million)/year 44.9 47.1 46.9 50.4 53.8 57.6 61.7 65.9

SOURCE: IETT

1/ These forecasts of IETT's vehicle fleet are based on IETT's estimates of the in-
crease in demand for public transport, which do not necessarily take into account
the expected growth in dolmus and private automobiles. These forecasts will be
reviewed under the Traffic Engineering and Control Project, which is to be pre-
pared under the Istanbul Urban Development Project (Cr 324-TU).
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Future Operations

4. A study included under the Istanbul Urban Development Project

(Cr 324-TU) is to examine the traffic engineering and control aspects of the

Istanbul urban transport system, including the operations of IETT's bus

systems. A complementary study of the organizational, administrative and

financial aspects of IETT's bus services is included under the proposed loan,

which will make recommendations for institutional changes in IETT's Trans-

portation Department. This appraisal report deals only with the interim

period until such recommendations can be examined and acted upon in accord-

ance with the con 4itions of the proposed loan. During this interim period

it has been assumed that IETT will continue to operate much as in the past,
with the existing transport tariffs, and will therefore continue to incur
increasingly heavy lesses. Page 6 of this Annex shows the forecast of the
expected transport losses, which should total some LT648 million during the

5 years through 1976. Naturally, such losses can be reduced by more efficient

operation of the system and by increased tariffs, which in 1971 averaged only
krs 61.7 or USd 4.4 after a 60% increase in July 1971. For a full year this
would average krs 75.5 or US4 5.4 per passenger and this latter rate has

been used in the forecasts. Such a tariff does not even cover the forecast

personnel costs of the Department. To the extent that losses are incurred
in this interim period, it will be a condition of the proposed loan that
the Covernment or the Municipality will take financial responsibility (see

para. 5 below) for maintaining IETT's transport services if the financial
support from the electricity operation is terminated.

Future Equipment

5. In 1971, IETT was expecting delivery of the remaining 83 "Bussing"
vehicles out of their original order of 130. These have already been financed
by a supplier credit of LT 50 million at 15% over 5 years through the local
"Bussing" agents, Standard-Belde. On the basis of an expected 7% annual
increase in passengers, IETT estimates that an additional 155 new buses will
be needed to maintain the present average density of some 460,000 passengers
per vehicle in operation per year. It may be assumed that zhese vehicles
will be financed by the Government at 5% and that the fir E.payment of this

loan and any customs duty will be deferred until after compl eti'on of the

proposed transport reorganization. Alternatively, financing for these
vehicles may become available for external sources, such as the Bank or IDA,
pending the outcome of the Traffic Engineering and Control Studies to be

carried out under Credit 324-TU. The sources and applications of funds for
the Transportation Department on page 7 of this Annex assumes that the
Government will also defer LT25.7 million, which is the whole of the "Five-

Year credit" part of the LT 51.7 million loan for Leyland buses and which
was due for repayment between 1970 and 1974.

6. The total financial assistance required by IETT for transport

during the interim period through 1976 is estimated at LT 720 million, made
up as follows:
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1972-1976
----- (LT millions)----

Operating Losses 620.2
Debt Service 82.6

702.8

Less Depreciation 120.3

Net Cash Loss 1972-1976 582.5

Loans:
New Buses 46.5) 72.2
Deferment of Leyland Loan 25.7)

Deferred Customs Duty:
Leyland and Spares 33.3) 65.3
New Buses and Spares 32.0) 65.3

720.0

Source: IETT and Mission Estimates.

7. Apart from reducing the losses by better operating and/or by in-
creasing bus tariffs, Annex 25 makes other suggestions as to how the funds
needed by IETT can be found. To meet the total expected cash deficit of
LT 582.5 million without other sources of additional funds, the transport
tariffs would need to be increased by some 50%. Should the cost of personnel,
the largest cost element be over-estimated by 10%, this would result in a
reduction of only some LT 150 million in the estimated additional cash re-
quirements for the period 1972 through 1976.
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

TRANSPORT DEPARTMENT

Actual and Forecast Balance Sheets 1972-1976

(LT millions -- LTi4 - US$1)

1969 1970 1971 1972 1973 1974 1975

--------- Actual ---------- --------------------- Forecast --- ----

1' tized Assets in Operation 247.6 273.7 297.4 324.1 332.5 341.6 351.7
FnepreiatLion 0.3 120.9 146.3 177.5 211.4 240.8 252.9

Net Assets In Operation ... T71 5, T T56-8 -930
Work-in-Progress 0.9 0.9 0.9 - - -

Net Ctxed Assets 14.2 153.7 151.T T7~ 121.1 100.7 '9.9

urrent Assets
Enventories 43.1 43.0 50.2 51.0 0.1 49.4 48.9

ers Current Liabilities
Accounts Payatle - Suppliers, etc. (3.8) (6.6) (6.7) (8.0) (8.0) (80) F'. )
Munlcipal Taxes (1.5) (1.3) (1.8 ) (2.0) (2.0) (2.0)

'ub-4otal Current Liabilities ( 7) (77) (5) (l-50) (io~) (10.0) (18~)
Curren; Assets 3934 7 TE

t ASET 187.0 188.8 193.1 187.6 161.2 140.2 137.7

ITY AN, ON ERM DEBT
nitial Capital 171.8 171.8 171.8 171.8 171.8 171.8 171.8

ss Accrued Losses (557.0) (645.0) (741.1) (873.1) (1,001.6) (1,137.5) (1,266.9)
Less Loss for Year ( 88.0) (96.1) (132.0) (128.5) (135.9) (129.4) (121) 3
Negativse)apital Remaining (473.2) (569.3) (701.3) (829.) (965.7) (1,095.1) (1,206~') (13
Head Office Current Account 558.7 643.3 781.4 4.4 1,018.6 1,120.8 l228.6 .
Net Equity . 670 'T2. 25.7 12.4 2

2OGTRM ;OVERNMENT LOANS
"Iussing -year @ 15% Standard Belde - 15.0 15.0 16.8 3.4 - -
"Leyand" -year S - Governent 25.7 25.7 25.7 25.7 25.7 25.7 25.7
"eyland" 30-year Credit Including
'-year gross @ nil %-Government 26.0 26.0 26.0 26.0 26.O 26.0 26.0 060

1,Bnk (pen Credit-Buses 16.5 14.8 13.0 11.2 9.4 7.6 5.8 "n
1nuse 5-year Grace @ 5 % - - - 10.5 21.9 34.56
u al Longterm Borrowin , 7797 77 75.0 1.2 92.0

in o ty on Le7yland - Unpaid / 33.3 33.3 33.3 33.3 33,3 33.3 33.3
Total ong term Debt and Credit 177 1-17. 1 i 1397 1T7T 125.3

T'OTAL EOVITY, AND LONG-TERM DEBT 187.0 188.8 193.1 187.6 161.2 140.2 137.7 134

1 / t ha been assumed that this loan of which some LTlO million was overdue by 12-31-1971 will be allowed by the Government to be defer'
until the Tstanbul Transport Sector has been reorganized into a financially viable unit following the results of a study included in the
Istanbul Urban Development Credit 324-TU. Until that time, the IETT Transport Department will need continuing substantial financial
support from resources outside IETT.Interest on the extended loan has been included in the Debt Service at T1.4 million pe year.
It has been assumed that the Government will allow the customs duty outstanding on the Leyland buses to remain unpaid and without in-
terest, since until the method of winding up IETT's present liabilities for transport is determined at the time of the reorganization
(See Note 1) any payment of customs duty on buses or spares would only increase the amount of interim support needed.

November 24, 1972
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

TRANSPORT DEPARTMENT

Forecast Income Statements 1972 - 1976

(LT millions -- LT 14 - US$1)

Actual Total

1971 1972 1973 1974 1975 1976 1972/1976

boo
Km Run - Bus 42,126 45,600 49,000 52,800 56,900 61,100

- Trolley Bus 4,789 4,800 4,800 4,800 4,800 4,800

Sub-Total - Kmooo Run 46,915 50,400 53,800 57,600 61,700 65,900

- Tunnel 6 50 50 50 _o 50

Total KmO00 Run L6,921 50,450 53,850 57,650 61,750 65,950

Average Krs per passenger carried 61.7 75.5 75.3 75.6 75.4 75.5

No. of buses & Trolley buses in service 546 586 626 670 718 _766

Passengers (million) bus & trolley bus 246.9 264 282 302 323 345

Tunnel 6.3 6 6 6 6 6

Total 253.2 270 288 308 329 351

Operating Direct Income 156.2 204.0 217.0 233.0 248.o 265.0 1167.0

Other 7.7 9.1 11.0 13.0 15.0 17.0 65.1

Total Income 163.9 213.1 228.0 246.0 263.0 282.0 1232.1

Expenditure

salaries, Wages etc. 205.3 236.0 249.0 262.0 283.0 306.0

Fuel 23.1 25.0 28.0 30.0 32.0 35.0
Flectricity 3.8 4.0 4.0 4.o 4.0 4.o

Materials 25.7 28.6 30.6 32.6 34.6 37.6

Administration & Insurance 8.2 10.0 11.0 12.0 13.0 14.0

dmicipal Poyalty 0.3 - 1.0 - - 1.0

Depreciation 26.4 31.0 34.3 29.8 12.5 12.7

Total Operating Expenses 292.8 334.6 357.9 370.4 379.1 410.3 1852.3

Net operating Losses (128.9) (121.5) (129.9) (124.4) (116.1) (128.3) (620.2)

nterest on Long-term debt 3.1 7.0 6.o 5.0 5.0 5.0 28.0

et l1rplus (Deficit) (132.0) (128.5) (135.9) (129.4) (121.1) (133.3) (648.2)

November 24, 1972
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

TRANSPORT DEPARTMENT

Forecast Sources and Applications of Funds 1972 - 1976

(LT millions -- LT1 - US$1)

Actual Forecast
1971 1972 l9Q 1976 1 2-126

Sources of Funds
E. vnd Electricity Dept.

Cash Contribution 137.7 122.6 113.8 101.8 107.4 119.L 565.0

Long-Term Borrowing
Standard Belde - "Bussing" - 30.6 - - - - 30.6
Government: New Buses lf -. 1. 12.6 12.0 46

Total Long-Tern Borrowing - 30.6 10.5 11.4 12.6 12.0 77.1
Decrease (Increase) Working

capital (6.6) 0.7 0.9 0.7 0 06 3.6

Tota Sources of Funds 131.1 13.9 13.9 120 12.0

ioplications of Funds
Net, Operating Losses 128.9 121.5 129.9 128.8 116.1 128.3 620.2

Less Depreciation 26.4 31.0 29.8 12.5 12. 120

Net Cash Loss 102.5 90.5 95.6 94.6 103.6 115.6 V 9

Purchase of new Buses & Spares 23. 25.8 8.4 9.1 10.1 9.6 63.0

Debt Service:
Amortization 1.8 30.6 15.2 5.2 1.8 1.8 5-6
Interest on Long-Term Debt 3.1 7.0 6.0 5.0 5.0 28,0

Sub-total Debt Service 4.9 37.6 21.2 10.2 6.6 6.8 82.6

TOTA APPLICATIONS OF FUNDS 131.1 113.9 120 ; 132.0

'on.i riba :ion From H.O. or Electricity
It start of year 643.3 781.4 904.4 1,018.6 1,120.8 1,228.6 781.

Increase (Decrease) in Cash
Contribution in Year 137.7 122.6 113.8 101.8 107.4 119.4 565.0

Lirect Depreciation charged for
H.O. Assets 0.8 0.8 0.L 0.4 0.8 0.8 2.0

At Znd of Year 781.L 904.4 La" 1,120.8 1,228.6 .3 -

j In addi tion to the above Government loan of LT,46.5 million, for 155 additional buses, the forecasts envisage
that duty of the order of TL30 million on the buses and spares will be waived and that repayments of existing
loans for the purchase of Leyland buses tota3ing LT25.7 million will also be deferred and that LT33.3 million
of outstanding duty on the Leyland vehicles and spares will be waived or deferred without interest until a
financia2ly viable reorganization of the Istanbul Transportation sector has been carried out. (See note 1/of
Annex 3, page 5).

November 24, 1972
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TPMWAY AND TUNNEL COMPANY (IETT)

IETT'S GAS DEPARTMENT

IETT's Gas Systems

1. IETT's gas supply is produced in two plants originally purchased
in 1944 from a French company. These are:

(a) Istanbul - The Yedikule plant, situated on the European
shores of the Sea of Marmara, which produced
11.2 million m 3 in 1971 and sold 8.8 million

m3 to 11,137 consumers in the suburbs of
Fatih, Eminonu, Eyup and Bakirkoy. These
include several industrial consumers.

(b) Anatolia - The Kurbagalidere plant, situated at Kadakoy,
which produced 7.8 million m 3 and sold 5.2
million m3 to 16,288 non-industrial consumers
in the suburbs of Uskudor, Kadikoy and Kurba
Galidere.

Production and sales from both plants have been dropping consistently
since 1965 at about 8% per annum, because of the low calorific values (often
below 3,500 to 3,300 calories/m3) and low pressure (reaching the consumer at
only 50 mm). The forecasts have assumed that this trend will continue at
about 5% per annum. The two IETT gas systems have never operated at a profit
since their acquisition. Gas sales are augmented by sales of bi-products --
coke, bitumen and ashes.

Municipal System

2. Istanbul's third gas plant, located at Pesa, belongs to and is
operated by the Municipality of Istanbul, although IETT is represented on its
advisory operations committee. The plant serves some 61,000 consumers in the
Central Beyoglu area of European Istanbul, east of the Golden Horn. Map
10145 at the end cf this Annex shows the coverage of all three systems.

Operating Statistics

3. Operating statistics of the IETT systems combined are:
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ACTUAL FORECAST

1969 1970 1971 1972 1973 1974 1975 1976

Production (m3 iillion) 22.6 20.6 19.0 15.4 14.7 14.0 13.2 12.5

Sales (m3 million) 21.0 18.4 14.0 13.2 12.6 12.0 11.3 10.7

Average prices krs/m3  53.8 55.4 70.0 70.0 70.0 70.0 70.0 70.0

Consumers (1,000) 37 35 33 31 30 28 27 26

Gas tariffs were increased by about 20% in October 1970, and the

forecasts assume the continuation of these present tariffs.

Equipment Details

4. Equipment details of the two systems are:

Istanbul Anatolia

Generation: a) 4 Woodall-Duckham (1948) a) Bamag (1952) of 3,000 m3/day
of 22,000 m3/day (actual

capacity

b) 3 Didier (1952) of 54,000 b) Picard (1956) of 10,000 m3/day

m3/day (theoretical

capacity but partially out
of service

c) Didier (1963) of 54,000 m3/day
(theoretical capacity but part-
ially out of service).

d) Bamal - used for peaking and
standby only.

Gasometers:

1 x 15,000 m3 1 x 6,000 m3

1 x 30,000 m 3  1 x 10,000 m3

1 x 50,000 m3  1 x 30,000 m3

Compressors:

4 x 5,000 m3/h each 1 x 7,500 m3/h

2 x 2,500 m3/h each (standby)

Pipelines:

Medium Pressure 31-km steel pipe, serving 6 8 km steel pipe, serving

distribution stations and 3 substations and 1 spur

3 spurs

Low Pressure 197 km, about 90% steel 232 km, mainly cast-iron

Losses: 13% - 20% 20%
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Future Operations

5. Sales revenue is forecast as continuing to decline at 5% per annum
and, as can be seen on page 5 of this Annex, the department will continue to
incur increasingly heavy losses each year and these will total about LT 160
million from 1972 through 1976. As in the case of transport, the gross in-
come from sales of gas and bi-products, which for gas normally account for
about 1/3 of gross sales, does not cover even the personnel costs of the
department. A gas sector study, included in the proposed loan, will examine
the problem of the organization of the gas services of Istanbul, their po-
tential viability and future organization. Subject to this survey, it is
likely that economies of scale and operations would follow the merger of the
present three systems. In any event, gas will be separated operationally
from the activities of transport and electricity. Pending the outcome of the
study, however, it would be a condition of the proposed loan that the Govern-
ment and/or the Municipality will take responsibility for the Gas Department's
cash losses, estimated at LT 130 million during this period (see page 4 of
this Annex) and made up broad as follows:

LT Millions

Total Losses 160
Less Depreciation 30

LT 130 million

Future Plant

6. Pending the outcome of the survey, it has been assumed that no major
investment will be made in the IETT gas systems. The Balance Sheets and
Sources and Applications (page 4 of this Annex) include only LT 3 million per
year to cover routine rehabilitation and connections.

Tariffs

7. To meet the cash deficit from 1972 through 1976 i"' cu additional
sources of funds and assuming that the three systems are not merged into one
to improve operations, gas tariffs would have to be increased by over 300%
because of the falling volume of sales assumed; even at the 1971 level of
sales, the increase would have to be about 260%. Increases of this order
would doubtless make the service non-competitive.
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL CMPANY (IETT)

GAS DEPARENT

Actual and breoaast Balance Sheets 1972-1976

Sources and Applications of unds 1971-1976

(LT millions -- L11Lk - US$1)

BALANCE SHEETS 1969 970 1971 1972 l9 1974 1975 1)76

--------- Actual ----- --------------- Forecast ------

L BEETS
Grose Fixed Assets 84.2 88.L 95.14 98.0 101.0 104.0 107.0 11C"

Less Depreciation 36.7 40.2 . 9U. 56.1 63L 6-2

Net Fixed Assets 47.5 6.2 51.5 88.1 4.9 41.5 36.0

Work in Progress 3 8 L 1.0 1.0 1-0 -1.-

Potal Fixed Assets 51.3 52.5 52.8 89.1 45.9 42.5 39.0

Net Current Assets
Accounts Receivable- Consumers 2.8 6.5 5.2 2.3 2.2 2.1 2.0

:Other 0.2 0.6 *1.6 1.0 1.0 1.0 1.0

Inventories 3-.8 1 I.6 7 15.0

Sub-total Current Assets 14.8 20.2 21.8 18.0 18.2 18.6 19.0

Less Current Liabilities:
ccCALnce Payable Suppliers (1000) (16.3) (10.0) (10.0) (10.0)

Net Current Assets 8 10.2 5.1 8.0 8.2 8.6

~0T)~ASSET 56.1 62.7 ~ 7. 1. 8,

EQUITY AND LONG TERM DEBT

Initial Capital 70.7 70.7 70.7 70.7 70.7 70.7 70.7 70.7

Less Accrued Losses 1/ (53.9) (69.3) (83.7) (108.3) (129.7) (158.7) (190.4)

Less Loss for Year (13.3) (15.2) (20.6) (25.8) (U5.0) (31.7) (35.-0) (2.;

Negative Capital Remaining -3 (Wv) (36) (39) (6.) (,97) (L.7) I

Head Office Current Account 52.6 76.6 91.5 116.1 142.1 170.8 202.7

Net Equity -~3~7 T 17T M -71

Long-term Debt - - - - -

AL EQUITY AND LONG TERM DEBT 56.1 62.7 57. 58.l 1 48.0 -.

SOURCES AND APPLICATION OF FUNDS

1971 1972 17 1977 1976 1972/766

Sources of Funds:
IETT Electricity Department 18.9 28.6 26.0 28.7 31.9 35.2 146.4

(Increase) or Dacrease in Wbrking Capital 6.0 (2.9) (0.2) (0.8) (0.8) (0.8) (4.3)

TOTAL SOUWES 20.9 21.7 25.8 28.3 31.5 34.8 142.1

Applications :

Operaing Losses 20.1 24.9 28.5 31.1 34.4 37.8 156.7
LIss Depreciation 6.0 6.2 6.4 6. 6.7 1.8

Net Cash Loss I 1".~ 2" 27 2 .9 3~1 1M -9
Capital Construction 6.0 2.3 3.0 3.0 3.0 3.0 14.3

Interest on Current Liabilities 0.5 0.5 0.5 0.6 0.6 0.7 2.9

TOTAL APPLICATIONS 21.7 a. 2 3.5 34.1 182.1

NOTE:
1/ 1970 Accrued Losses have been increased by LT2.1 million and those for 1971 reduced by LTO.9 million

respectively because of adjustments to the total of assets considered to be of no value and included
as losses.

November 24, 1972
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ISTANEUL KLECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

GAS DEPARTMENT

Forecast Income Statements 1972 - 1976

(LT millions -- LTlk = US$1)

Actual Forecast Total-1971 1972 1973 1974 71 197 1972/1976

Sales in Millionsm 3  14.0 13.2 12.6 12.0 11.3 10.7

Seles Retuj'n Krsa3 70.0 70.0 70.0 70.0 70.0 70.0
Million mzn Manufactured 19.0 15.4 14.7 14.0 13.2 12.5

Revenue
Sales of Gas 9.8 9-3 8-8 8.4 7.9 7.5 4.,qSales of Byproducts 94.7 25.1

Total Operating Revenue 19.5 14.1 126

Expenditures
Salaries, Wages & Perquisites 17.3 19.0 21.0 22.0 24.0 26.0
Coal 1L.1 12.3 12.9 13.6 114.0 14.6
Materials 1.0 1.0 1.0 1.0 1.0 1.0Adninistrative & Insurance 1.5 1.5 1.5 1.5 1.5 1.5
Depreciation 6.0 6.2 6.h6 6.7

Total Operating Expenses 3.6 1p_.8 42.6 44.5 47.0 49.8 223.7

Net Operating Losses (20.1) (24.9) (28.5) (31.1) (3h.j) (37.8) (156.7)

Interest on Current Liabilities 0.5 0.5 0.5 0.6 0.6 0.7 2.9

Net Surplus (Deficit) ( ) (25) (9 .0) (1 .7) (3&) )

Nove 214, 1972
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ANNEX 7
REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY TRAMWAY AND TUNNEL COMPANY (IETT)

Number of IETT Employees

of Total
% Increase Emplcyes

1960 1969 1970 1971 1970 1971 1969 1971

Ele ctricit
Staff 770 909 1,002 1,179 10% 18%
Labor 2,581 2,824 2,347 2 536 (17%) 8%
Total Actual 3,351 3,733 3,349 3 (10%) 11% 32% 33%
Add Silahtar transfers 477 477
Total 2%

Transport
Staff 453 380 409 517 8% 26/
Labor 6,517 6,792 6,497 6,361 (5%) (2%)
Total 6,970 7,172 6,906 6,878 (4%) (1%) 61 61%

Gas
Staff 109 126 99 114 (21%) 15%Labor 767 682 594 556 (13%) ( 6%)
Total U7 6 7970 (14%) (4%) 7% 6%

IETT Total
Staff 1,332 1,415 1,510 1,810 7% 20%
Labor 9,865 10,298 9,438 9,453 ( 8%) -
Total Actual 11,197 11,713 10,198 11,263 ( 7%) 3% 100% 100
Add Silahtar transfers 477 477
Total 11,425 11,740 ( 3j)

Number per employee:
Electricity consumers:

- Actual 157 187 186
- Less Silahtar 157 164 156

Transport passengers 29,400 35,400 36,800
Per vehicle in service 13.2 13.1 12.6
Gas consunere 47 51 50



REPUBLIC OF TURKEY
ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Existing Facilities

1967 1968 1969 1970 197i

Consumption kWh 1,197,141,618 1,338,994,134 1,401,052,631 1,497,25,027 1,555,972, 344

Number of customers 520,605 552,968 587,575 627,863 655,027

1) 35/io-kv transformer stations
Number of stations 21 22 23 25 27Number of transformers 36 42 46 58 58Power of transformers KVA 390,000 56,ooo 83,000 678,000 678,000

2) 35/0.4, 10/0.4, 10/0.2-kV Tr. Stations
Number of stations 997 1,059 1,135 1,232 1,333Number of transformers 1,190 1,225 1,35 1 'h i _ 169
Power of transformers KVA 537,948 568,218 655,100 701,190 5 i=

3) Number of 10-kv substations 63 76 8 93L

4) Number of 35-kv substations 11 13 18 23 28

5) Overhead lines (meter)
35 kV 138,776 138,994 145,727 152,301 160,65310 kV 37,722 44,294 44,294 47,855 52j 6n1 kV 1,286,963 1,412,067 1,V58,047 1,5oc,16 1,558,325

6) Cables (meter)
35 kv 134,946 133,705 136,154 135,995 142,61210 kV 1,178,68 i,218,357 1,262,202 1,320,459 1,375,5001 kV 1,952,591 2,029,317 2,104,860 2,173,704 2,237,397

7) Submarine cables (meter)
35 kV 12,352 12,352 12,352 12,352 12,35210 kV 29,952 29, 22 29,52 29,952 29,952

Nco
November 24, 1972
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REPUBLIC OF TUREEY

ISTANUL. ELECTRICITY TRAMWAY AND TUNNEL CoMPANY CIETT)

Generation, Sales Iosses & Cost of Power

(LT W&WnaR -- LT l- U S)

Aver. Annual r- ,

A t ,1 Growth Rate F r rae

i~w- - -970 171 1967-71 in 1 1.19 - -

'leneration & Purhaed Energy (GWh)
Ternkoz 14.9 35.0 -

S ar,. - IETT Generation 325.0 258.4 419.6 371.4 5 13.6%

poroft... d from TEP - - - 91.3 543.7 422.0 118.0 511-. 0 o4

Tl P h 53.5 48.1 20.5 54.2 73.5 8.0% 50.0 SO. o0. a

Aorto 
- 358o 5B 1.0 6io C

r- I '), y, 394.5 405.1 464. 44. 435 2.5%

i pe 412.9 358.8 328.5 357.9 415.4 02% 610.0 610.7 6 1 610 1

D-0po 157.9 399.8 430.8 440.5 446 4 29.3% 610.0 65.0
Anintepe - - - _z - -

ot,!1.87 1 505.2 1.663,7 1,782.7 1.,1 9-0% 2, 20120450-0 '20 0 1 IG I_
Total, __ ,

1067) 
8 .4191 8.2% iW 0 220 300.0 00 2, Lt

l1s00 - in Wh 161.5 166.3 262.8 '92.6 265. 3 00 3052 400 o 4.o

in 9 of Gieneration 11.9% 11.0% 15A 16.3% 3. 14 5 1 0' 4 0 '3 0

l -0imum D.,ead (MW) 4.0 4.0 -

54r0 74.0 93.0 100,0 100.0 100 100 100 0

l-.h 10.0 6.5 7-0 1.0 12.0 13 15 15
Tula - - 31

Akraryo 75.0 72. 0 80.5 83.0 100 '01 101 10o 120

niye 76.0 78.0 81.0 89.0 l00.0 120 120 170 120 '20

Pan 63.0 77.0 73.O 90.0 00.0 20 12 0 1

I,' 02 63 -. 2 --

1,, 01voti 1 28.0 3115 37.0 410.0 10.0 !a- 499,1 5 40.0 13

1,~40lmo ,120o1rj)~42.5 99.9 - -

Altantepe

-68.7 39. 53.5 52.8 62.0 48.1 580 13." 58. 0

61.1 84.5 33.4 51.6 69.8 38.0 38.0 3.0 38 -0

- - L4,5 404 3q2

'O 60 64.2 65.8 65.2 49.5 58.0 58.0 13.0 0.0 58 00
ya nlto'rPe 62.0 52.5 46.3 45.9 47.5 58.0 58.0 58.0 '51 53o

l upaa 28.6 58.5 67.4 55.9 51.0 580 58.0 58.0 B0 59 0

Ali ntee . 4P.5 1-0 28-0 53 0

7.n Yt. tL 70 5.2 56.8 4.6 16 - 55 4. 61 550 11.2

ost of Oenerato/Purhases (TL Thousands) 8 /

10,1121,847 1,278 - / / 1

- IETeneration 61,328 89,163 i 95,257 105.922 117,856 117,856 63,500 63, 011

8,108 7,705 3,787 8,437 14,205 15.250 15,250 15,50 15,910 15,20

Tuzl ' ,7- 36,120 77,044 1o,026
kry ,446 48,948 1,788 53,531 74,285 117,856 117,856 117,856 138,470 138,40

711r1ntyep 51,675 43,207 40,245 43,844 64,848 138,470 138,470 138,470 138,47n 138,71

lvitpes 25,984 50,619 49,367 50,234 78,918 138,470 138,470 138,470 138,470 138,4'I
avtpas 298 1 4, 79 45,10 74,72 _56 138,470

Ptal 1 3 08 2 0 4 32751 13.1 U 51.7 2 742,65 17.9

ot of oerationPurhsed 2/

ry/kh (12.4 12.2 - -

ar - ETT Generation 18.9 20.6 21.2 20.4 1

Purchased from T88 - - 12.5 17.5 25.1 23.2 777 25.0 L5,0

Tuzla 15.2 16.0 18.5 15.6 19.3 30.5 371 25 20.5 9 2.5

Akmaray 12.8 12.1 11.2 11.3 17.1 23.2 23.2 1 23.22.7

rnitye 12.5 12.0 12.3 12.3 15.6 22.7 22- 217
Dilztepe 16.5 12.7 11.5 11.4 17.7 22.7 .7 7 7 7
Al tntpe --- ---

Total_7 A 36

lost of f 1rchased Energy to IETT 4

Less 15% Rebate for prompt p.ment of bill 438,000 487,00 542,000 585,10 631,000

P ius mnlty for low power factor 7,000 7,501 8,000 1 ,0 0,00

.1us fuel escalation provision 3 34,3- 37. 41,65o 46,200

Toal Coot To IETT 
528.800 587,0 435,50 187, 16.o

1 cost es per existing TEK tariff
j Cost per kWh in function of load factor as per TEK tariff

For prompt payment of monthly bill TEK gives its consumers a rebate of 15%. Penalty for late paymen
t 

is 1%.

TEK also imposes a penalty for low power factor considered to be too low providing its consumers with no

incentive to improve operations.

November 24, 1972
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AUEK 10

REPUBLIC -o TUo Y

ISTANBUL ELECTRTCITY TRAWAY AND TIOEL COPM (IETT)

bia.ima: Dmand in Mi

AvMrage Annul Average Annual
Growth Rate Growth Rate

1967 .9 2 _170 71 1967-71 1. % 1972 l973 1974 1975 1976 1971-76 in
T211 Suopply Paint. (MW)

'ilahtar 54 74 93 100 100 - 100 100 100 50 60
Dartpasa 63 77 73 90 100 - 120 120 120 12K
YiLdiztepe 76 78 81 89 100 - 120 120 120 120 12C
Umaranly, 75 72 80.5 83 100 - 80 80 80 120 I:,

Tuzla 10 6.5 7 12 12 - 13 14 13 13 .
fadiskoy 4 4 -
A)tintepe - - - 20 65 65 8k 1
Aksaray - - - 50 100 1,

Total 78"

ricts1 (MW)

Iakirkoy 49 53.5 56 67 75 11.0 84 92 103 1 ,12 11.2
1tanbul 51.5 54.5 57.5 71 76.7 10.2 83 88 91 101 1 72

E1up 55.5 56.1 60 66 71.3 6.2 77 83 89 95 117,
Beyoglu 70 84.7 95.5 115.1 126.5 16.0 138 150 161 13 2oi 9.8

Kaler 5 5.5 6 7 7.7 11.2 8 9 10 11 2 9 2
Anatolia North 10 11.5 13 14.5 16 12.2 17 19 21 23 20 Q2

Anatolla Central 15.5 19 21.5 28 31.9 19.8 36 41 46 52 59 130
An'o lta South 14.5 4,, 54 6 11.0

Total 07 4;01 45F 4 44I MW 331 33 ?23 7'7Includin Teramisson Los-es (M) 5% 293.5 5% 326.2 3,3% 349.8 3.5% 418.2 2% 453.8 11.2 2A 49 2% 542 2.2% 096 2.4% 65 6 .5% 72 1 10.0
Diversity in % 96.1 95.5 95.7 89.4 90.8 91.0 92.0 120 92.z 92.0

Maximum Demand on TEK System (W) 28P 311.5 334.5 3740 412.7 10.0 453 9 54. (03 1. 10.

Suobdistricts (MW)

Bakirkoy
enlefendi 20 72 23 24 27 28 30 30 30 33
leytinburnu 24 26 27 18 21 27 32 32 33 35

Beysl 5 5.5 6 16 16 15 15 15 15 15
ungoren - . - 9 11 14 15 12 is 1
afraoo - I
Haavalani (AIrport) • - 11.0- 6 1

Istanbul
33 34 35 36 36 36 36 18 18t

Ciltl 9 10 11 12 12 12 12 11 10 12
a ",atya 9.5 10.0 11.5 13 13 13 10 10 10 12
Aledar - - - - 7 12 10 10
AKsaray .. .. 20 36 38 53
Karagumruk - - - 120

Total 55 5 5, 71 777 10.2 87 fi 77 IST 190tnludes 10 MW for
lubatli Area

Ri 9.5 10.5 11.5 13 15 15 15 15 19 15
To1pkap 20 21 21.3 22 17.3 1 ' 11 11 11

.Oltaktlar 8 9 11 11 12 12 12 11 111
sgoalt lar - - - 12 15 15 1Ulubt'l - - 6 (10) 3 (1) 5 (17) 5

Eilahtar (lnc Terkoa 8MW
1967 & 1968) 18.0 16 10 12 11, 16 15 10

Mltepe io ..1
A2l0eykoy - 1Total 37 93 9 2 77 6.2 77 05 9

Altintepe 35 33.2 39,3 43.6 40 37 7 . 37 T 3
arIy~e - - 2 5 7 7 1 13

1koperan - - - 3 5 7 13
askoy - - - 25 o7 8

Huoryettepesi 19 14 15.9 17,6 19 5 21 22 22 22 22
Zincirlikuyu 8 12.0 1.2 '7.5 20 22 2o 2h 2

<endre - 8 9.1 10. 1 15 16 18 21
ila17ar 8 17 17 18 2, 20 20 4 1

ArnvutkOy - - 1, 11 10 12 11 I I6
2.3ol 1 --12 12

eot - - 10 15

Incldes 10 MW from
vanihy Area

KIaende (IETT Bulk Supply Are)
Ka-Ieafer na.. n.a. n n.:n.a. a. n., na. a, n.a. n.

Byu"dere a. n.a. a 8.a. 0.8. na n.. n.
eelyakoy n.. a.a. n. n.a. n n.a. n...
Total 7"73"TY 112 ~ ~ ~T Tl" -- 7-

Anatolia North
Paaae4 4.5 5 5.5 6 7 9 9

Vanikoy 6 7 8 5,0) 9 ' 10' 10.0 11 12 12 12 12
Beyerbeyi - -. -2.2

Total 10 122 77 57 "

Anatolia Central
Altlyol 9 10 11 12 10 10 10 10 10 10
Merdlenkoy 2 4 5 9 9 1 1 11 11 1i
kubacirk'y 4.5 5 5.5 7 8 9 10 11 11 11
SelIiiye - - - - 4.9 6 10 14 14 16

Caddebostan - - - - 6 11
Totsa 15 i A 56 130

Anatolia 1outh
BOostan 4 4.5 675 8.5 9 10 11 12 15

Maltepe 7 8 9 10 11 12 13 14 16 18K.ral 12 13 14 15 15 15 15 15 15 15azla - - - 3 4 5 6 7 8 9
Pend10 - 7 9 10

TotalJ7 Ij L z10Au ,9

August 23, 2



REPUBI> CF TURKEY

7SANBUL ELECTRICIT Y TRAMWAY AND TUNNEL COMPANY ( NEX '1

4-oual Revenues 1967-1971 .Page 1 of A

Apparent 1 Estimated Apparet' 197 1/ 'stimated Appart 1971 1/ E a Average Anrual Average Annual

Gro.t ate i rowthRae in (Apr ET As Growth Rate in 1 1969 "rowth ate i As per 1ETT Growth Rate in 1970 Grow"h Rate i As per ETT 5rot ae 1971 rowth Rate in I Growth Rate in

16 179 1 1968/969 S a 196/1969 Estimated 1F9'1 Sais 19./1970 Est-. Estimate 178/1978 Statiti 10/1 Est. E'timated 1967/71 Apparent / 1967/71 Est.

Sales In GWh

Li49t: 9s74o 4 92.1 31/22.8/13.6 (33L.2) 3209.2 117. 343.7 3/15.c/14.6 (384.4) 3 .4 1.9 50.2 1/4.2/3. (4,0.7) 365.7 -/ 9.0 3/12.5/10.0
Lih:-- e nt A;.> 5 397... 1 .1 19.3 137.1 (.3) 1 1.5 129. .4 29.4 4.7 135.0 10.0 11.1

omerca 1 ' 5.4 1.5-4 45.1 8.4 4,1 (0.2) 45. 5. 4 5 .4 48 .9 48.8 -.2 8.2

Offcia Buiing metere d or' 5.e )> '18 31.1 . 1. 1.3 31. . 32.3 .3 33. 6 3.5 4.6 4.6
- unmetered '.7 -.) 1.4 - 1.- - 1.4 - 1., - 1.4 '73 1." 7.1 1.5 (3.6) (3.6)

(6.7) 11 4.0) (4.0)
IETT Inte1rl Use 3 

-

Total Light - 19 /19.5/1.9 '15. 9.3 74.7 /10.3/, 56.1 .6 6 9/5.1/3 585.6 8._ ./11.2/9.9

Industral: 711 As l '5 3 77. / 3' 4 3.T 425. 12. . (1 ) 1.' -.4 453.9 10.9 13.0
I l sal TIso 5 / 7 / (8.) 472.7 2.4 484.1 .1 .1 .5 53'' 9.5 37. 3.0 3.

ea.re'o Industrie0 5 . >( 8) 1(.9) . (. 12.9 ( ).7< (1.6) 12.7 (9.8) (9.8)

T n o - ol ey6b. u.7 t24. 2.8 3.) 2 .6 .7 (. 2. (ll1) 2.4 2,0 2.0

- 5Atob us5 21 29.4 (7.) 27.2 (. 5 28. 5.5 28.7 2.5 2.5

Total Induistrial 793- 1-8 6. -5o932.6 . 2.6 5'.5 9.1 9 4.1 991.- 5.C 1,C27.7 6. 6.8

Unmetered Residenti llegal Connectiol s - - - 25.0 - - - 30. - - - 35. - -

AL JALES 1-8 1,33. 13 16. .9 1,97.1 7. 1.7. 4. 1,575. 4.7 1,618.3 6.> 6.2

Cof t.o Sil;ing Stati
- Loss to ETIBPNK f ement 'actor loa -d iartal.

This groth rte includes estimated consumption thrug illegal conections i squatter set-lemen's.

7/ 'ue o lack o meters potential -onsur s cannt b-ennected.

REVEIUES IN LT (athosads,

LLEo: 8 s6dSn i,1 78.241 100,48- 104,846

Lih Rsidenial .,9,j 606 37, 54 6 61,05' 63,681

1omril -7 17,14 4 20, I 12 20, n4
Ofica Builin9 

9,0 7 , 5 ,5

-tcit ner ,1 7 7 9 3' 39 439 439
- umetred3106 7664664586 586

Min Ienal hase ?9, 68 2i8 3,98 3 ,005,350 5,350

Miens e e PublicLighting 2.288 02) (810) (1 ,73 (11,0 (12,379) (12,500)

Total Light 1z937 13 0 0 154>375 h <49,98 162,3 185,203 192,063 14.1 15.0

>7,01 'o.1 rs <. .711 9 1-, -, 13 een 121,589 137,24- 14,io6

sodustri'l:o'a 3tries07,119 26,s15 <2,626 129,26 10 , 3 1 ,3

orge Ist3 1333,372 31 ,10 3,75 3,752

t-(rous

- ailroad 5,58 
8,5 .,8

Total Indu strial 18'72 167 1- 783,35 25 ,91 2 5 31_, -, '519 14.6 15.8

e' Meesro1 9,1 '73,,191 47,191 49,673 49,673

thr Mee Rents-.- , 1 .35 14,29 290 13,72 13,727

<7otal 1061 <8r 
1 3 3,0, 63,40c 29.2 29.2

TotalOther -- ,16 8
TOTAL REVENU-E ELECTRICITY OPRTIN 7 8L3 2 g41t 72"55,9?82 15.7L68

AVERAGE PEF2UE PER kTWh SOLD I1N krs 1r0 kr 1 LT

ILh - esident'il 2 . , 2- , <6'17 26.15 24,93 .9 .7

l 2.4 2. 7.' 47-17

f7cal Bu .23 41.2o

Pbi Lihig metered 18.3 >4.t 113 251 2.9 4. 225 2.53

unmeteredn18.71 2t.51.25.5 25.64 57 29.57

< n l7441.13 41.13 44.27 4.27_53.2' 53.27

Aver2 28.82 2 ,7 37.81 32.80 5.0 5.0

Industrial: Small adustris 2.63 28.64 8.1' 28.10 2R.6- 28.<5 2. 32.85

Large adustries 1.96 26.76 26.76 26.7 32. 32.9

Torsport: Trolleybus 2.53 2.1 24. 24.09 24, 3 24.03 2.54 2.54

Autobus 22.01 15.6 24.07 24.7 24.33 2 29. .

Railros 1.5- 18.2 .2 1'.22 18.22 , 23.7 23.98

Avera7e Andustril' 2 2 6.6 . 27. 2 7.3 2 3.i16 8.

AVERAGE REJTET< PER kh DSTIB1E 26.3 30.7 .30 3306 31.23 36,. 35.55 8.1 7.2

ILLEGAL CONNECTIONS ESTIMATED VALUE IN LT (tho.sands) 
47C

COLLETABLE AMOUNT IN OLLOWING YEAR LT (ousan) 
9,2i3. 120

627,863 655,227 - 6.O
_ _587 575 -

NUBE" O 02 ONSUMERS7 o'240715 >,1 ~ 25- s.2-16.3 - 2.0

kWhc DISTRIBUTED PER CONSMER 2,2L9.8 2,:42 51_

Con-orms t Billi'- Statiatics.

Au ust 23, <12



ANNEX 11
REPUBLIC OF TURKEY Page 2 of 2

ISTANBUL ELECTRICITY, TRMWAYS AND TI L COMPANY (IETT)

Forecast Energy Sales and Revenues 1972-1976

Estimated Growth 1972 Based on Estimiated Growth Estimated Growth Estimated Growth Estimated Growth Average Annual Average Annual
1971 Rate in 2 Five-month Rate in 'S Rate in % Rate in 1, Rate in %, Growth Rate in i Growth Rate

SALES IN GWh Estimated 1971/1972 Actual Data 1972/1973 1973/1974 197 1974/1975 1975 1975/1976 1976 1971/1976 1967/1971 Est.

LLL:, / /l/(62)3.0 104/'.ql2.0 1. 2/14.5-32//0.
Residential (400.7)365.7 16.0/16,1 (464.7)424.7 14.3/14.4 (531)486.0 11.1/13.2 (590)550.0 10.5/14.9 (652)632.0 104/13.9 125/10.0
Commercial 135.0 11.1 150.0 11.0 167.0 - 0.8 185.0 10.5 ^ 205.0 10.2 226.0 11.0 11.1

Official Buildings 48.8 8.6 53.0 8.5 58.0 8.5 63.0 8.3 68.1 8.1 73.6 8.3 8.2

Public Lighting - metered 33.5 5.1 35.2 6.0 37.3 6.0 39.5 6.0 41.9 6.0 44.4 5.9 4.6

- unmetered 1.5 6.7 1.6 1.6 6.3 1.7 - 1.7 5.9 1.8 3.8 (3.6)

IETT Internal Use 1.1 9.1 12 - 1.2 8.3 1.3 - 1.3 7.7 1.4 5.0 (4.0)

Total Light 585.6 13.7/13.7 665.7 12.8/12.8 751.1 10 .6/11.9 840.5 10.2/13.0 950.0 12.4/12.4 1,0672 11.4/12,8 11.2/ 9.9

Industrial:
Small Industries 453.9 17.4 533.0> 15.0 613.0 14.2 700.0 12.1 784.7 10.1 863.6 12.8 13.0

Large Industries 530.0 12.5 596.00 5.0 626.0 6.9 669.0 5.4 705.0 5.2 742.0 7.0 (Kartal cement) 3.0
Transport: Trolleybus 12.7 0.8 12.8 - 12.8 - 12.8 0.8 12.9 0.8 13.0 o.6 (9,8)

Autchus 2.4 4.2 2.5 4.0 2.6 3.8 2.7 3.7 2.8 3.6 2.9 I.0  2.0

Railroad 28.7 I..5  30.0 5.0 31.5 4.8 33.0 4.8 34.6 4.9 36.3 4.9  2.5

Total Industrial 1,027.7 14.3 1,174.3 9.5 1,285.9 10.4 1,419.5 8.5 1,540.0 7.5 1,657.8 l0,0 6.8

Unmetered Residential Illegal
connections 35.0 - 40.0 - 45.0 - 10.0 - 20.0 - - --

TOTAL SALES 1,648.3 14.1 1,880.0 10.7 2,082.0 10.5 2,300.0 9.12,510.0 8.6 2,725.0 10.6 8.2

REVENsUES IN IT (Thousands)

Light:
Residential 104,846 159,687 182,250 205,700 235,736 267,540

Commercial 63,680 82,500 91,433 100,825 111,213 122,040
Official Puildings 20,104 26,500 28,884 31,248 33,641 36,211

Public Lighting - metered 9,558 13,200 13,988 14,812 15,713 16,650

- uanmetered 439 600 600 638 638 675

IETT Internal Use 586 678 678 733 733 78

Maintenance Charge Public Lighting 5,350 5,800 6,loo 6,400 6,700 7,000

Less Rebates (12,500) (13,000) (13,500) (14,000) (14,500) (15,000)

Total Light 192,63 275,965 310,j33 346,356 389,87L 436,204 18.0 15.0

Industrial:
Small Industries 149,106 219,863 251,330 285,250 317,80L 317,599

Large Industries 170,083 235,420 24,392 261,245 274,245 287.525

Transport: Trolleybus 3,752 4,698 L,698 4,698 4,728 4,758

Autobus 698 917 953 988 1,023 1,059

Railroad 6,580 9,300 9,734 10,164 i1,622 11,108

Total IndustrlL 330,519 470,198 512,107 562,345 608,422 652,049 14.8 15.8

Other: Meter Rents 49,673 51,000 53,000 57,000 60,000 63,000

Various (overhead charged consumers
for installation work) 13,727 14,

0 0  
15,000 16,000 17,000 18,000

TOTAL PE7NUE ELECTRICITY OPERATTOINS 58 5 ,982 4 811,163 4, 890,540 98,7 1,_75,29 1,169,253 14.9 16.8

AVERAGE REVENUE PER 2h SOLD IN Krs
100 Krs = I LT

sidential 29.67 37.60 37.50 37.40 37.30 37.20

Commercial 47.17 55.00 54.75 54.50 54.25 54.00

Official Buildings 41.20 50.00 49.80 49.60 49.4o 49.20
Public Lighting - metered 28.53 37.50 37.50 37.50 37.50 37.50

- unmetered 29.57 37.50 37.50 37.50 37.50 37.50

IETT Internal Use 53.27 56.50 56.50 56.4o 56.4 56-30

Average Light 32.80 41.15 41.33 41.21 41.04 4o.84 5.0 5.0

Industrial:
Small Industries 32.85 41.25 41.00 40.75 4o.50 40.25

Large Industries 32.09 39.5,0 39.20 39.05 38.90 38.75

Transport: Trolleybus 29.54 36.70 36.70 36.70 36.65 36.60

Autobus 29.08 36.70 36.65 36.60 36.55 36.50

Railroad 23.98 31.00 30.90 30.80 30.70 30.60

Average Industrial 32.16 40.01 39.82 39.62 39.51 39.38 2.0 8,0

AVERAGE REVENUE PER kWh DISTIBUTED 35.55 43.15 42.77 42.68 42.84 42.91 3.9 7.2

ILLEGAL CONNECTIONS ESTIMATED VALUE
IN TL (Thousands) 10,035 15,d40 16,875 14,960 7,460 - -

N
7
OWER OF CONSUMER7 65.2 69,eo 7-2,000 803,000 868,000 931,000 7.1 6.i

kWh DISTRIBUTED PER CONSUMER 2,516.3 2,705 2,806 264 2,892 2,927 3.0 2.0

1 Growth rate included estimated consumption through illegal conneetions.
Kartal Cement factor load transferred from TEK to IETT.
Growth rate includes service of latent demand plus elimination of flagrant illegal connections estimated to total G h .

5
. 0ab1ve

/ 1971 Revenue included LT 18.8 m1 n late billings actually billed in 1972. These have been excluded rothe 1 2 sales. No0income from 0llegal onnecions is incl ov.

August 24, 1972



ANNEX 12
Page 1 of 2

REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Tariffs

TARIFFS IN EFFECT SINCE APRIL 1, 1972. SUBSEQUENT TEK
TARIFF CHANGES (FUEL ESCALATION) PASSED ON TO CONSUMERS.

One-Part Tariff Two-Part Tariff
krs per kWh krs per kW krs per kWh

per month

Domestic /1 45.68 100 36.68
Commercial /2 62.68 200 42.68
Official Buildings 62.68 200 47.68

Small Industry /3 46.68 750 37.68
Large Industry /4 39.68 2,500 32.68

Street Lighting 37.68 - -
Trolleybus 36.68
Railroad 30.70

IETT's consumers are required to pay a deposit equivalent to:

Domestic: One-Part: 3 LT x (number of lamps plus power points)
Two-Part: 2 LT x 3 TL x (number of lamps plus power points)

Commercial:One-Part: 35 LT x (number of lamps plus power points)
Two-Part: 24 LT x TL x (number of lamps plus power points)

Industrial:One-Part: 100 LT per kW installed
Two-Part: 115 LT per kW installed

/1 Minimum monthly bill LT 5.0.
7-2 Minimum monthly bill LT 12.0.
TT Minimum energy billed based on 400 hrs usage per annum per HP installed.
F4 Minimum energy billed based on 150 hrs usage per annum per HP installed.

A rebate of 5% is accorded consumers purchasing electricity at 10 or 34.5 kW.

In addition to the above tariffs, a tax is levied amounting to 6 krs/kwh
for domestic and commercial consumers and 2 krs/kWh for industrial consumers.

Industrial consumers are penalized LT 30 per kW in excess of contracted demand.



ANNEX 12
Page 2 of 2

The reactive energy charge (low power factor) is computed at one-quarter of
the kWh price times (Reactive energy - 1/2 Active energy). Consumers with
an installed capacity below 50 kW are not subject to this penalty.

The cost of installing and maintaining meters is added to the monthly bills.
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Cost of Purchased Power
TEK Tariffs

The tariffs quoted below have been in effect since July 16, 1971.

A. TWO-PART TARIFF

Demand Charge

Contracted Power is charged as follows:

0 - 3,000 kW LT/kW per year or LT/kW per month

3,001 - 10,000 kW 396 33

10,001 - 30,000 kW 372 31

30,001 - 60,000 kW 360 30

60,001 - 100,000 kW 348 29

100,001 - kW 336 28

If actual demand in any given month exceeds contracted demand, each kW in
excess is billed at LT 40/month.

ENERGY CHARGE

The energy charge is computed on the following basis:

0 - 5 GWh 20 kurus/kWh

5 - 30 GWh 19

30 - 100 GWh 18

100 - 200 GWh 17

200 - 350 GWh 16

350 - GWh 14
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B. ONE-PART TARIFF

Price per kWh 38 kurus.

C. REACTIVE POWER (Low Power Factor Penalty)

Of the reactive energy drawn by consumers purchasing electricity
at the one or two-part tariff, a charge is billed as follows:

a) each kWh of reactive energy up to 0.75 times the

active energy 0.5 kurus/kWh;

b) each kWh of reactive energy between 0.75 to 1.000 times the

active energy 2.0 kurus/kWh;

c) each kWh of reactive energy in excess of 1.00 times the

active energy 5.0 kurus/kWh.

d) The reactive energy charge is not applied when installed
transformer capacity is less than 250 KVA (villages,
cooperatives and associations). In all other cases, the
installation of measuring instruments, needed to measure
reactive energy, have to be made by the consumer.

In applying the above tariffs, a rebate of 15% is made for customers paying
the whole of their bill within one month of presentation. Customers paying
their bills after one month are subject to a 1% penalty.

0.1 kurus is automatically added to each kWh for the price difference of 50
kurus in the cost of 1 million kcal of fuel used by TEK. As of July 1, 1971,
the fuel escalation provision amounted to 1.4 kurus/kWh. No rebate is given
on this supplementary charge.
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Investment Program 19T4 and 1975
(Base Price End 1971)

(LT Thousands -- LT14 Usl)

Quantities 1974 197r
1974 1979 Foreign Customs Local Total Foreign Customs Local Total

Costs Duties Costs Costs Duties Cos.ts

A/
1  

34.5 kV 8YSfM (Inside Municipal Boundary)

1. TRICT
1.1 Beysol (No additions)
1.2 Hauaalani (Airport)

Civil Works - - - 750 750 - - - -
34.5 kV Cells 4 - 224 14 120 488 - - - -
10 kv Cells 2 - 70 45 50 165 - - - -
Transformers 2/15 MVA - 1,008 380 60 1,448 - - - -
Line Connection 400 m - - - 100 100 - - - -

2. ISTANBUL DISTRICT
' 1 Klraguaruk

Civil Works * - - - 750 750 - - - -
34.5 kV Cells 4 - 224 144 120 488 - - - -
10 k'J Cells 10 - 350 225 250 825 - - - -
Transformers 2/15 MVA - 1,008 380 60 1,448 - - - -
Cable Connection 1,000 m - 210 225 100 535 - - - -

3. EYUB DISTRICT
3.1 Me-pe

Civil Works * - - - 750 750 - - - -
34.5 kv Cells 4 2 224 144 120 488 112 72 50 244
10 kV Cells 10 - 350 225 250 825 - - - -
Transformers 2/15 MVA - 1,008 380 60 1,448 - - -
Line Connection 800 m - - - 200 200 - - -

3.2 Ulubatli
Civil Works - - -
34.5 kV Cells - - -
10 kV Cells - - -
Transformers 1/15 MVA - 504 190 30 724 - - - -
Line Connection - -

4. BEYOGLU DISTRICT
4.1 Ucyol

Civil Works * - - - 750 750 - - - -

34.5 kV Cells 6 1 336 216 180 732 56 36 30 122
10 kv Cells 10 1 350 225 250 825 35 23 25 83
Transformers 2/15 MVA 1/15 MVA 1,008 380 60 1,448 504 190 30 724
Line Connection 400 m - - - 100 100 - - - -

4.2 Arnauotkoy
Civil Works - - - - -
34.5 kV Cells 1 - 56 36 30 122 - - -
10 kV Cells - - - - -
Transformers 1/lq MVA - 504 190 30 724 - - -
Line Connection - - - - . - - -

SUB-TOTAL TO BE CARRIED F01ARD 7,434 3,529 5,170 16,133 707 321 145 1,173
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ISTANBUL ELECTRICITY, TRAW4AY AND TUNNEL COMPANY (IETT)

Investment Program 1974 and 1975
(Base Price End 1971)

(LT Thousands -- LT14 = US$1)

Quantities 1974 1975
1974 1975 Foreign Customs Local. Total Foreign Customs Local Total

Costs Duties Costs Costs Duties Costs

SUB-TOTAL CARRIED FORWARD PAGE 1 7,434 3,529 5,170 16,133 707 321 145 1,173

4.3 Zincirlikuyu
Civil Works - -
34.5 kV Cens 2 1 112 72 60 244 - - - -

10 kV Cells - - - - - - - -

Transformers - - - - - - - - - -

Line Connection - - - - - - - - - -

4.4 Levent
Civil Works - * - - - - - - 750 750
34.5 kV Cens - 4 - - - - 224 144 120 488

10 kvCels - 10 - - - - 350 225 250 825
Transformers - 1/15 MVA - - - - 504 190 30 724
Line Connection - 400 m - - - - - - 100 100

4.5 Haskoy
Civil Works - - - - - - - - - -

34.5 kv Cells 1 - 56 36 30 122 - - - -

10 kV Cells 1 - 35 23 25 83 - - - -

Transfomers 1/15 MVA - 504 190 30 724 - - - -

Line Connection - - - - - - - - - -

5. ANATOLIA DISTRICT
5.1 Selisiye

Civil works - - - - - - - - - -

34.5 kV Cens 4 - 224 144 120 488 - - - -

10 kV Cens 2 - 70 45 50 165 - - - -

Transformers 1/15 MVA - 504 190 30 724 - - - -

Cable Connection 400 m - 84 90 40 214 - - - -

5.2 Vanikoy
Civil Works - - - - - - - - - -

34.5 kV Cells - - - - - - - - -

10 kV Cells - - - - - - - -
Transformers 1/15 MVA - 504 190 30 724 - - - -

Line/Cable Connection - - - - - - - - -

5.3 Caddebostani
Civil Works - * - - - - - - 750 750
34.5 kv Cells - 4 - - - - 224 144 120 488

10 kV Cella - 10 - - - - 350 225 250 825
Transformers - 1/15 MVA - - - - 504 190 30 724
Line/Cable Connection - - - - -

5.4 Beylerbey
Civil Works - * - - - - - - 750 750
34.5 kV Cells - 4 - - - - 224 144 120 488
10 kV Cells - 10 - - - - 350 225 250 825
Transformers - 1/15 MVA - - - 504 190 30 724
Line Connection - 400m - - 100 _-_0

SUB-TOTAL TO BE CARRIED FORWARD 9,527 4,509 5,585 19,621 3,941 1,998 3,795 9,734
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ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Investment Program 19 7 4 and 1975
(Base Price End 1971)

(LT Thousands -- LTl4 = US$l)

Quantities 1974 1975
1974 1975 Foreign Customs Local Total Foreign Customs Local Total

Costs Duties Costa Costs Duties Costs

SUB-TOTAL CARRIED FORWARD PAGE 2 9,527 4,509 5,585 19,621 3,941 1,998 3,795 9,734

A/2 34.5 kV System (Outside Municipal Boundary)
SUBSTATIONS

1.0 BIRTOY DISTRICT
1.01 Gungoren (No additions required)
1.02 Safrakoy

Civil Works * - - - 750 750 - - - -
34.5 kV Cells 6 2 336 216 180 732 112 72 60 244
10 kV Cells 16 - 560 360 400 1,320 - - - -
Transformers 2/15 MVA 1/15 MVA 1,008 380 60 1,448 504 190 30 724
Line Connection 1,000 m - - - 250 250 - - - -

2.0 ISTANBUL DISTRICT (No addtions required)
EYUB DISTRICT

3.01 Alibekoy
Civil Works * - - -. 750 750 - - - -
34.5 kV Cells 4 - 224 144 120 488 - - - -
10 kV Cells 10 - 350 225 250 825 - - - -
Transformers 1/15 MVA - 504 190 30 724 - - - -
Line Connection 800 m - - - 200 200 - - - -

3.02 Sagmalcilar (No additions required)

4.0 BEYOGLU DISTRICT
4.01 Cendere

Civil Works
34.5 kV Cells - - - - - - - - - -

10 kV Cells - - - - - - - -
Transformers 1/15 MVA 1/15 MVA 504 190 30 724 504 190 30 724
Line Connections - - - - - - - - - -

5.0 ANATOLIA DISTRICT
5.01 Pendik

Civil Works * - - - 750 750 - - - -
34.5 kV Cells 6 - 336 216 180 732 - - - -
10 kV Cells 14 - 490 315 350 1,155 - - - -

Transformers 2/15 MVA - 1,008 380 60 1,448 - - - -

Line Connections 1,000 m - - - 250 250 - - - -

5.02 Maltepe
Civil Works - - - - - -

34.5 kV Cells - - - - - - - - -

10 kV Cells - - - - - - -
Transformers - 1/15 MVA - - - - 504 190 30 724
Line Connections - - - - - - - - - -

TOTAL 34.5 kV SUB-STATIONS 14.847 7,125 10,195 32,167 5,565 2,640 3,945 12,150
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ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Investment Program 1974 and 1975
(Base Price End 1971)

(LT Thousands -- LT14 = US$l)

Quantities 1974 1975
1974 1975 Forign Customs Local Total Foreign Customs Local Total

Costs Duties Costs Costs Duties Costs

B. 34.5 kV OVERHEAD LINES

1. Cendere-Levent 20 km - - - 5,000 5,000 - - - -

2. Umraniye-Merdivenkoy - Selimiye 8 km - - - 2,000 2,000 - - - -

3. Caddebostani Spur - 2 km - - - - - - 500 500

4. Vanikoy-Beylerbeyi-Selimiye - 6 km - - - - - - 1,500 1,500

5. Yildiztepe-Cendere - 4 km - - - - - - 1,000 1,000

6. Beysol-Savrakoy-Gungoren 14.6 km - - - 3,650 3,650 -- - -

TOTAL 34.5 kV OVERHEAD LINES 42.6 km 12 km - 10,650 10,650 3,000 3,000

C. 34.5 kV CABLES

1. Selmiye-Altiyol 5 km - 1,400 1,400 500 3,300 - -

2. Altiyol-Umraniye 7 km - 1,0-1 1,960 700 4,620 - - - -

3. Zincirlikuyu-Arnavutkoy - 12 km - - - - 3,360 3,360 1,200 7,920

4. Sanalcilar-Silahtar - 20 km - - - - 5,600 5,600 2,000 13,200

5. Ulubatli-Davutpasa 5 km - 1,400 1,400 500 3,300 - - -

6. Beyazit-Alemdar 4km- 1,120 1,120 400 2,640 - -

TOTAL 34.5 kV CABLES 21 km 32 km 5,8 5,88 2,100 13,60 6 8,96 3,200 21 120

D. 10 kV SYSTEM

1. Cables 100 km 110 km 15,000 15,000 10,000 40,000 16,500 16,500 11,000 44,000

2. Overhead Lines 20 km 17.5 km - - 1,600 1,600 - - 1,425 1,425

3. Distribution Transformer Stations
i) Norm 70 80 3,150 1,400 350 4,900 3,600 1,600 400 5,600

ii) Compact 40 40 2,800 1,600 200 4,600 2,800 1,600 200 4,600

4. Transformers (Standard size 630 KVA 70 MVA 80 MVA 4,410 1,540 700 6,650 5,040 1,760 800 7,600

TOTAL 10 kV SYSTEM 25,360 19,540 12,850 57,750 27,940 21 460 13,825 63,225

E. LT SYSTEM

1. Cables 120 km 140 km - - 24,000 24,000 - - 27,800 27,800

2. Overhead Lines 100 km 110 km - - 7,000 7,000 - - 7,700 7,700

TOTAL IT SYSTEM -31,0 31000 500 35,500
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ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT) Page 5 of 6

Investment Program 1974 and 1975
(Base Price End 1971)

(LT Thousands -- LT14 = US$1)

Quantities 1974 1975

1975 Foreign Customs Local Total Foreign Customs Local Total

Costs Duties Costs Costs Duties costs

F. MISCELLANEOUS EQUIPMENT

1. Capacitators (MVAR) 27 13 1,54o 1,650 330 3,520 770 825 165 1,760

2. Rehabilitation existing 34.5 kV System - - 2,730 2,090 3,920 8,740 2,730 2,090 3,920 8,740

3. Telemeasuring System A 9 - - - - 2,800 2,100 1,500 6,400

4. Teleprinter System / 6 - - -5,600 4,20 2,000 11,800
5. Radio and Telephone Equipment /L1, L 3,160 2,380 700 6,24o - - - -

6. Relay and Protective Equipment) 1,260 - 4,500 3,380 1,500 9,380 - - - -

7. Current and Potential Transformers 2,900 - 3,350 2,500 1,000 6,850 - - - -

8. Service Vehicles (Number) 114 - 8,870 6,650 - 15,520 - - - -

9. Construction Equipment (items) 8 - 2,4 220 - 1,480 - - - -

10. Cable-Fault Locators 1 2 15 2 75 0 - 12 6 7 - 1
11. 3-Phase Meters 15,250 15,255 7,000 5,60 - 12,600 7,000 5,600 - 12,600

12. Single Phase Meters 70,000 70,000 - - 10,000 10,000 - 11,000 ,000

TOTAL MISCELIANEOUS EQUIP1ENT 3,160 27,08 17A'50 718690 1,9 4A815 18.585 52.300

For disbursement only after completion of supplementary studies.

2 10 Telephone Stations; 13 Transmitters; 50 Portable Transmitter/Receivers; 100 Mobile Vehicles sets; 2 Main Stations.

SUMMARY QUATIIES 194 1975 Total

34.5 kV SUBSTATI0NS
Nw 7 3 10

Expansion 7 5 12

34.5 kV Cells 42 17 59
10 kV Cells 75 31 106

Transformers 19/15 MVA 7/15 MVA 26

Connections Line (m) 4,400 800 5,200

Cable (m) 1,400 - 1,400

44.5 kV OVERHFEAD LINES (km) 42.6 12 546

34.5 kv CmAS (km) 21 32 53

V SYSTEM1
Cables (km) 100 110 210

Overhead Lines (km) 20 17.5 37.5

Distribution Transformers Stations 110 120 230

Distribution Transformers (MVA) 70 80 150

LT SYSTEM
Cables (km) 120 140 260

Overhead Lines 100 110 210
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ISTANBUL ELECTRICITY, TRAWAY AND TUNEL COMTANY (IETT) A 15

Investment Program 1974 and 1975

Summary

(LT Thousands -- L = US$1)

1974 1975 Total 1974-1975
Foreign Customs Local Total Foreign Custsc Local Total Foreign Customs Iocal Total

Costs Duties Costs Costs Duties Costs Costs Duties Costs

34.5 kV SYSTEM
Substations 14,847 7,125 10,195 32,167 5,565 2,640 3,945 12,150 20,412 9,765 14,140 44,317
Overheadlines - - 10,650 10,650 - - 3,000 3,000 - - 13,650 13,650
Cables 5,880 5,880 2,100 13,860 8,960 8,960 3,200 21,120 14,840 14,840 5,300 34,980

TOTAL 34.5 kV SYSTEM 20,727 13,005 22945 56A677 14,525 1 1;45 36,270 35,252 24,_605 92,947

10 kV SYSTEM 25,360 19,540 12,850 57,750 27,940 21,460 13,825 63,225 53,300 41,000 26,675 120,975

IT SYSTEM - - 31,000 31,000 - - 35,500 35,500 - - 66,500 66,500

MISCEIAEOS EQUIEfNT 34,160 27,080 17,450 78,690 18,900 14,815 18,585 52,300 53,060 41,895 36,035 130,990

SUB-TOAL (Price Base End 1971) 80,247 59,625 84,245 224,117 61,365 47,875 78,055 18,295 141,612 107,500 162,300 411,412

CO'TIRlGENCIES
Tysical 9 4,013 2,985 4,215 11,213 3,065 2,395 3,945 9,405 7,078 5,380 8,160 20,618

Price Increase Foreign 6% p.a. 10,110 7,390 - 17,500 11,000 9,730 - 20,730 20,510 17,120 - 37,630
Tocal 8% p.a. - - 21,540 21,540 - - 28,000 28,000 - - 50,140 50,140

TOTAL CONTINGENCIES 14 123 10375 25,755 50253 406 12,125 31,965 98,135 5 85 388

TRANSPORT AND INSURANCE 6% 5,630 - - 5,630 4,570 - - 4,570 10,200 - - 10,200

SUB-TOTAL CONSTR TIO COSTS 100,000 70,000 lio,000 280,000 80,000 60,ooo 11o,000 250,000 179,400 130,000 220,600 530,000

CONSULTING SERVICES
Project 4,650 - 6,000 10,650 4,650 - 6,000 10,650 9,300 - 12,000 21,300
Organization and Managent Study 700 - 750 1,450 700 - 750 1,450 1,400 - 1,500 2,900
Transport Study 2,100 - 600 2,700 - - - - 2,100 - 600 2,700

Gas Study 2,100 - 600 2,700 - - - - 2,100 - 600 2,700

Contingency 1,050 - 1,050 2,100 650 - 750 1,400 1,700 1,800 3,500

TOTAL CONSULTING SERVICES 106600 6L 7,500 3L500

TOTAL PROJECT 110,600 70, 9,000 299,600 8,0 6,0 117,500 263,500 196,000 130,000 237,100 563,100

TOTAl PROJECT IN US EQUIVALENT 14,000,00 9,300,000 16,9 20,0 40,22,0

Note

This estimate does not take into account February 1973 Currency Exchange-Rate changes.
The February 1973 devaluation of the U.S. dollars occurred after the above cost estimate was complied,

but it is too early to determine the extent if any, of its effects on costs.

-ebruary 16, 1973
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRANWAY AND TUNNEL COMPANY (TETT)

Disbursemnt Schedule

(LT 14.0 = Us$1)

(LT Million)

Calendar IETT Financed Lcan Financed US$(000) Bank Fiscal
Year Quarter Foreign 1 Local n Total Bank Loan Undisbursed Year Quarter

1972 1 25.6 - 1972 3
2. 25.6 -
3 6.1 25.6 - 1973 1
4 6.2 25.6 - 2

11.3 102.4 - 113.7

1973 1 33.5 - 3
2 33.6 - 14,000 4
3 33.5 34.8 2,486 11,514 1974 1
4 33.6 42.7 3,050 8,464 2

6.6 134.2 77.5 218.3

974 1 - 47.0 43.9 3,136 5,328 3
2 - 47.0 18.4 1,314 4,014 4
3 - 7.0 25.8 1,843 2,171 1975 1
4 - h8.0 2.4 171 2,000 2

- 189.0 90.5 279.5

1975 1 - 44.5 1.0 71 1,929 3
2 - 44.5 8.7 622 1,307 h
3 - 44.5 10.9 779 52Z 1976 1
4 - 44.6 0.6 L3 485 2

- 178.1 21.2 199.3

1976 1 - - - - h85 3
2 - - 4.5 321 164 4
3 - - 2.3 164 - 1977 1

- 6.8 6.8

LT illion
Total LT(fllion) 17.9 603.7 196.0 817.6 14,000
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Electricity Outages: Causes and Duration 1/

1967 1968 1)69 1970 1971
Number Total Average Number Total Average Number Total Average Number Total Average Number Total Average

of Duration Duration of Duration Duration of Duration Duration of Duration Duration of Duration Duration

Outages in Minutes in Minutes Outages in Minutes in Minutes Outages in Minutes in Minutes Outages in Minutes in Minutes Outages in Minutes in Minutes

1. GENERATION AD TRANSMISSION 1453 15.5 52 1271 24.4 103 7833 76.0 86 3402 39.6 80 3114* 2/ 39.3

2. 34.5 kV and 10 kV SYSTEM

2.1 Due to external reasons
Distribution Substations 29 2740 94.5 103 5033 48.9 98 10422 106.3 63 4957 78.7 30 2479 82.6

Submarine Cables - - - - - - 6 774 129.0 5 650 130.0 4 270 67.5
Overhead Lines 16 456 28.5 22 1671 75.6 47 3801 80.9 42 3783 90.1 65 4198 64.6

Cable Joints - - - - - - - -
Storms causing short circuits 23 831 36.1 20 643 32.2 23 692 30.1 8 512 64.0 7 217 31.0

Water and Snow damame 4 650 162.5 11 627 56.4 7 1960 280.0 11 1774 161.3 5 520 104.0

Rats 14 8q6 6c.4 19 740 38.9 4 130 32.5 17 825 48.5 10 359 35.9
Accidents L60 60.0 1 110 110.0 1 60 60.0 1 1 1.0 - - -

Sub-Total 87 5583 64.2 176 8817 50.1 186 17839 95.9 147 12502 85.0 1l 8043 66.5

2.2 Due to technical reasons
Cables

Faulty cable ioints 9 380 42.2 13 2965 228.1 6 265 44.2 2 90 45.0 5 165 33.0

Cable aults 213 17663 82.9 315 26318 83.5 314 38206 121.7 312 29325 94.0 354 30388* 85.8
Submarine cable joins 1 75 75.0 - - - - - -
Submarine cable faults 6 17n 28.3 2 61 30.5 3 18 6.0 1 53 53.0 7 305 43.6

Suc-Total 229 18288 79.9 330 2934a 88.9 323 38489 119.2 315 29468 93.5 366 30858 84.3

Overhead Lines
Insulators 5 600 120.0 50 4379 87.6 13 1193 91.8 9 1946 216.2 6 449 74.8
Conductor break 6 556 92.7 8 298 37.3 20 85, 42.6 15 433 28.9 3 271 90.3
Conductor contact 8 1088 136.0 29 1283 44.2 20 2195 109.8 6 290 48.3 16 1070 66.9

Connections_ - - 3 233 77.7 2 160 80.0 7 521 74.4 - 6 570 95.0

Sub-Total 19 2244 118.1 90 6193 68.8 55 4402 80.0 37 3190 86.2 31 2360 76.1

Substations
Transformers - - - 8 405 50.6 16 1120 70.0 79 7919 100.2 73 6626* 90.8

Swit chear 39 2515 64.2 51 4357 85.4 71 6265 88.2 33 2022 61.3 24 2277 94.9

Relays~ 84 2737 32.6 115 4991 43.4 66 3455 52.3 97 3349 34.5 264 10513* 39.8

Faulty operation - - -24c 2.4 - - 1 38 38.0 - - -

Sub-Total 123 5242 42.6 186 9998 -3.8 153 10842 70.8 210 23328 63.5 361 19416 53.8

Temporary Network Outages (Other)
Cables 48 2585 53.9 48 3242 67.5 41 2215 54.o 55 2023 36.8 91 4460 49.0

Submarine cables - - - - - -
Overhead lines 13 684 52.6 30 1206 40.2 19 1222 64.3 14 245 17.5 34 1532 45.1

Sub-Total 61 3269 53.6 78 4448 57.0 60 3437 57.3 69 2268 32.9 125 5992 47.9

Total 34.5 kV and 10 kV System 519 34626 66.7 860 58800 68.4 777 75005 96.5 778 60756 78.1 1004 66669 66.4

3. L0N TENSION NETWORK

Transformers 21 1980 94.3 18 2750 152.8 47 2540 54.0 265 12625 47.6 525 23342* 44.5

Switchgear 25 1030 41.2 13 570 43,8 17 570 33.5 18 1195 66.4 106 3670 34.6

Outages caused by animals 1 32 30.0 5 425 85.0 - - - 1 25 25.0 1 20 20.0
Cables 43 2685 62.4 98 8175 83.4 91 7470 82.1 72 6660 92.5 59 4030 68.3
Water and snow damage - - - 3 70 23.3 10 280 28.0 - - - 1 15 15.0

Overhead Lines 40 2325 58.1 105 4761 45.3 169 1274o 75.4 597 35741 59.9 839 61734* 73.6

Kites on Overhead Lines 9 390 43.3 27 1192 44.1 20 2200 110.0 6 295 49.2 12 630 52.5
Overloads 744 21315 28.6 385 12358 32.1 589 19625 33.3 375 18200 48.5 657 20405* 31.1
Short circuit originating from consumer 235 6700 28.5 269 9628 35.8 255 7906 31.0 131 3877 29.6 65 2017 31.0
Various 48 2500 52.1 232 7070 30.5 219 6220 28.4 386 11375 29.5 433 10890 25.2

Temporary Network Outages (Other) 498 16780 33.7 430 16774 39.0 730 22349 30.6 976 27403 28.1 929 25208 27.1

Total L.T. System 1664 55735 33.5 1585 63773 40.2 2147 81900 38.1 2827 117396 41.5 3627 151961 41.9

Total outages 2277 91814 4-.3 2497 123844 49.6 3027 164738 54.4 3691 181554 49.2 4711 221744 47.1

IETT Sales in GWh 1197.2 , 1338.9 1463.0 1575.0 1648.3

kWh Sold Per Oa 525779 536203 483316 426714 349883

kWh Sold Per Minute Outage 13c39 10811 8881 8675 7433-

Growth Rate of Sales in 11.8% 9.3% 7.7% 4.7

Gosrwh Rate of Outages (Number) in % 9.7% 21.2% 21.9 27.6

Growth Rate of Outages (Duration) in 34.9% 33.05 10.2% 22.1%

Notes:- 1. The above statistics are to be used w-h caution since no information
is available on the number oc consumers affected by each outage.

2. Outages marked * can be reluced by rehabilitation, design and improved
maintenance procedures. Reduction of outaoes by 7Ci4 not unreasonable.

A-gust 21, 1972
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R.PBLIC OF TURKEY

INSTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Calculation of the Financia. Rate of Return on the P-rjt

1. For the purpose of calculating the financial rate of return, the
Project was assumed to consist of the whole of IETT's propo, ed 1972-75 dis-
tribution program. The financial rate of return is defined as the discount
rate at which the present worth of the Project's capital and operating costs
over its life equals the present worth of the benefits in the or of
attributable revenues.

Assumptions

2. The calculation was made on the following assamptions:

(i) Project life of 25 years;

(ii) for the main calculation, tariff levels for both the
sales and purchase of energy were assumed to remin as
at present, but the effect on the rate of return of
20% reduction in sales tariffs was also calculated,;

(iii) annual operating costs were taken as the estimated in-
creases attributable to the expansion of oprations as
a result of the Project, net of the saving rulting
from the improved efficiency of operations with th new
equipment. Incremental maintenance costs w i se
calculated net of the savings in maintenance p
through the replacement of old and dilade i
subject to high maintenance costs, by uip-
ment (this results in negative incremental mantnane
costs after 1973, indicating net savings mainte-
nance costs as a result of the Project). Annual costs
were assumed to remain constant from 1976-77, when it
is assumed that the Project facilities would be fully
utilized;

(iv) the annual benefits were calculated by multiplyig
incremental kWh sales attributable to the Pch
year by the forecast average revenue per ki o that
year and deducting the cost of purchased power to give
the net revenue. Because of the time lag in project
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implementation, no benefits were attributed to 1972.
Attributable sales were assumed to remain constant at
the 1976 level in subsequent years but average net revenue
per kWh was assumed to decline from the 1976 figure of
17.7 kurus to 16.4 kurus in 1983.

3. The streams of costs and benefits resulting frcm these assumptions
are shown in the table below. The discount rate which equalizes the present
worths of costs and benefits, assuming maintenance of current tariff levels,
is 30%. With tariff levels for power resulting in a 20% reduction in revenues
(the transport subsidy element estimated to be included in the present tariffs),
this becomes 14%.

Costs, LT Millions Benefits, LT Millions
Net Revenues

Year Capital Operating Maintenance Total Costs (a) (h)

1972 115.3 4.0 7.0 126.3 - -

1973 180.1 8.0 3.2 191.3 119.0 60.3
1974 250.3 11.6 - 8.4 253.5 153.0 76.8
1975 213.0 13.1 - 9.1 217.0 195.0 99.8
1976 5.0 17.1 - 8.1 14.0 238.0 122.9
1977 15.1 - 8.1 7.0 234.0 120.2
1978 15.1 - 8.1 7.0 234.0 120.2
1979 15.1 - 8.1 7.0 230.0 117.5
1980 15.1 - 8.1 7.0 227.0 114.8
1981 15.1 - 8.1 7.0 225.0 112.1
1982 15.1 - 8.1 7.C 223.0 110.7
1983-1996 15.1 - 8.1 7.0 221.0 109.4

Net revenues (a) assume present tariffs for sale and purchase of
electricity.

Net revenues (b) assume present tariff for purchase but 20% reduction
in tariff for sale of electricity.

Other Benefits

4. The above calculation takes no account of other benefits attribut-
able to the Project. The most important of these are likely to be reduced
losses of industrial output through the improvement in system reliability and
consequent reduction in power outages. These cannot be calculated with any
degree of precision, but some idea of their significance may be derived from
the results of a survey made by the Istanbul Chamber of Commerce. This con-
cluded that in 1971 the power supply to industry in Istanbul failed for 81
hours during working hours. Industrial enterprises worked, on average, about
11-1/2 hours per day after allowing for three, two and single shift operation.
The value added by industry in Turkey in 1971 is estimated at about Ll 41,000
million, of which some 30% or LT 12,000 million may be attributed to the
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Istanbul region. Assuming 300 working days in the year, average value added
per hour was about LT 3.5 million. The cost to the economy of the loss of 81
hours production would therefore have been LT280 million. This figure does
not include indirect losses due to voltage drops not resulting in actual out-
ages which could also result in:

(i) poor lighting, thus increasing the accident rate;

(ii) the need to renew or repair burnt-out motors; and

(iii) decrease of productivity.



REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Actual Incoe Statements 1969-1971 - All Departments and Consolidated

(LT anjljons -- LT 14 - U$l)

ELETRICITY TRANSPORT GAS iETT

1969 1970 1971 1969 1970 1971 1969 1970 1971 1969 1970 1971

Sales of Units 1,426.0 1,527.2 1,591.0 44.9 47.2 46.9 21.0 18.4 14.0 -Millions of Consumers - Passengers 587.6 627.9 655.0 211.2 244.2 253.2 0.00 0.035 0.033 -
Purchases Electricity GWh 1/ 1,244.1 1,418.4 1,914.1 - - -

Generation Electricity: Gas - 419.6 371.4 - - - - 22.6 20.6 19.0 -
Sales Return krs per unit 2/ 27.7 27.8 32.3 46.7 47.2 61.7 53.8 55.4 70.0 - -
Purchase Cost kra per kWh 11.7 11.8 17.1 - - - - - - - - -

Revenue
Sales Electricity, Tickets & Gas 395.1 424.4 513.9 98.6 115.3 156.2 11.3 10.2 9.8 505.0 549.9 679.9Other Operating Revenue 3/ 49.8 61.5 63.4 4.6 7 7.7 _ 5. 9 80.8
Total Operating Revenue 444.9 48.9 577.3 103.2 121.0 163.9 17.8 15.8 19.5 565.9 622.7 760.7
Expenditure

aies,--Wages & perquisites 75.9 86.1 162.9 128.3 142.7 205.3 12.1 13.1 17.6 216.3 241.9 325.8Fuel 4/ 65.7 59.7 - 14.5 18.1 23.1 10.7 9.9 14.1 90.9 87.7 37.2Purchases of Electricity 145.2 167.4 327.5 3.5 3.3 3.8 - - - 148.7 170.7 331.3Materials 8.8 9.0 7.4 13.8 20.7 25.7 1.3 1.2 1.0 23.9 30.9 34.1Administrative & Insurance 5/ 5.6 6.4 6.5 6.0 6.7 8.2 1.1 0.8 1.2 12.7 13.9 16.7Municipal Royalty 0.7 0.7 0.7 0.3 0.3 0.3 - - - 1.0 1.0 1.0Estimated Loss due to Illegal Connections 6f 6.5 7.5 10.0 - - - - - - 6.5 7.5 10.0Depreciation 23.0 24.8 [2. 2.9 22.1 26.4 5.4 5.6 . 52.5 58.5
Total Operating Expenses 3314 361.6 482.2 213.9 292.8 6 306 6. 550.3 606.1 814.6

Net Operating Income 113.5 124-3 95.1 (85-1) (92.9) (128.9) (12.8) (14.8) (20.1) 15.6 16.6 (53.9)

Interest an Long-Term Debt 11.5 11.9 - 2 3.2 3 0.5 0.5 0.5 14.9 15.6 13.4

Net Surplus or (Deficit) 102.0 112.4 85.3 (88.0) (96.1) (132.0) (13.3) (15.3) (20.6) 0.7 1.0 (67.3)% Legal Reserve for Expansion 7/ - - 25.0 - - - - - - - - 25.0Other Adjustments

Maxim= Disposal Surplus (Deficit) 102.0 112.4 (8 ) ( ) (12.0) (q ) (15) (20.6) 0.7 )

Average Net Fixed Assets 316.2 337.0 368.3 501.3 551.8 587.4

Return on Average Net Fixed Assets 35.9% 36.9% 25.8% - - - - - - 3.1% 3.0% -

Depreciation @ % Gross Fixed Assets 6.5% 6.3% 6.3%

Notes:
Ne a) "Units" comprise GWhs for Electricity Millions of kilometers for transport and Millions M

3 
for Gas.

b) G~hs of Electricity sold include 25, 30 and 35 GWhs in 1969, 1970 and 1971 respectively estimated to have been used through authorized connections (See Note 6).
Average returns are shown in kra per kWh, passenger and M

3 
respectively for electricity, transport and gas. Transport tariffs were increased by some 60% from 7-1-1971.

"Other Operating Revenue" includes meter rentals, advertising rental incame on buses, etc., sales of coke, tar, ash and other gas byproducts, and profit or loss on sales of scrap or assets if any.
Total generation expenses for Silahtar for 1969, 1970 and 1971 were TL Million 89.2, 75.9 and nil respectively since Silhartar vassold to TEK in late 1971. Cost per kWh generated in 1969 and 1970
were Kra 21.2 and 20.4 respectively,

Total LETT insurance of LT Millions 4.6, 4.5 and 6.2 in 1969, 1970 and 1971 respectively is almost entirely by transfer to a reserve which is not funded and so provides no protection in view of
IETT's financial position,

The estimated value of the energy lost through illegal connections to an estimated 140,OOO unathorized dwellings housing as many as one million squatters. Sale bave been increased by like amourts.
7/ TEK law 1312 of 1970 requires the allocation of at least 5% of "gross electricity sales to third parties" to a special reserve, which may only be 'sed for new distribution construction such

a reserve is therefore unavailable for any other purpose such as the support of transport or gas activities.

November 24, 1972



ANNEX 20

REPUBLIC OF TURKEY

ISTANBUL ELCTRIITY. TRAMAY AND TUfNEL CCNFANY (INDf)
Actual and Forecast RalAnoe Sheets 1969-1976 - All Departments and Consolidated

(LT Millions - LT14 - Us&1)

1969 1970 1971 1972 1973 1974 1975 1976

---------- ACTUAL ----------------- ---------FE-------------------- FORECAST ---------------------
ASSETS
(ross Fixed Asset1

Elect city 473.9 532.4 563.7 666.2 794.5 1,073.7 1,321.0 1,623.5
Trasport 247.6 273.7 297.4 324.1 332.5 341.6 351.7 361.3
Gas 84.2 88.4 95.4 98.0 101.0 104.0 107.0 110.0
Head Office 3 40.1 44.2 44.2 44.2 44.2 44.2

Total Gross Fixed Assets 844.7 934.6 1,000.7 1,132.5 1,272.2 1,563.5 1,823.9 2,139.0

L Deprecitio
Electricit 154.6 177.6 181.9 208.4 241.4 283.6 342.9 418.6
Transport 99.3 120.9 146.9 177.5 211.4 240.8 252.9 265.2
Gas 36.7 40.2 43.9 49.9 56.1 62.5 69.0 75.
lead Office 22.4 23.9 25.2 26.8 28.4 30.0 31.6 33.2

Total Depreciation 313.0 362.6 397.9 462.6 537.3 616.9 696.4 792.7

Net Fixed Assets 531.7 572.0 602.8 66R9 734.9 946.6 1,127.5 1,346.3
Work in Progress

Electriciy 3.8 8.4 6.0 17.2 107.2 107.5 109.5 l3.8
Transport 0.9 0.9 0.9 - - -
Gas 3.8 4.3 1.3 1. 1. 1.0

Total Work-in-Progress 8.5 13.6 8.2 18.2 108.2 108.5 11.0.5 114.8

Total Fixed Assets in Operation 540.2 585.6 611.0 688.1 843.1 1,055.1. 1,238.0 1,461,1

Intangible Assets & TEK Deposit - Electricity 39.4 22.1 18.2 25.0 27.5 30.5 33.0 36,0
Loan to Cooperative - Head Office 28.7 28.9 26.6 25.4 24.7 23.0 21.8 -06

Total Investments 68.1 51.0 44.8 5o.4 52.2 53.5 54.8 56.6

Total Fixed Assets 608.3 636.6 655.8 738.5 895.3 1,108.6 1,292.8 1,517.7

Net Current Assets1
Head r ce ort 25.5 34.9 49.0 n8.9 101.8 110.0 105.4 102.7
Head Offtce other (74.1) (73.4) (158.0) (79.0) (85.5) (92.0) (99.0) (106.0)
Electricity 3.5 (30.1) (67.0) 27.3 43.6 20.1 14.8 62.0
Transport 37.8 35.1 41.7 41.0 40.1 39.4 38.9 38.3
Gas 4.8 10.2 5.1 8.0 8.2 8.6

Total Net Current 'Assets (2.) (2.3 (129.2) 116.2 108.2 86.1 69.1 106.4
TOTAL ASSETS 605.8 613.3 526.6 854.7 1i03.5 3._

EQUITY AND LONG TERM DEBT

PlectIcity 309.7 309.7 309.7 309.7 309.7 309.7 309.7 309.7
Transport 171.8 171.8 171.8 171.8 171.8 171.8 171.8 171.8On s 70.7 70.7 70.7 70.7 70.7 70.7 70.7 70.7

Subtotal Original Equity 552.2 552.2 5.2 2 5552.2 .2 552.2 552.2 552.2

Government/Municipal Assistance - Head Office - - - 300.0 370.0 450.0 560.0 800.0
Customers Contributions - Electricity 120.4 140.5 163.0 187.3 214.0 243.4 275.7 311.3Sur-Total contributions/Assistance T0~ Yli7 T65" 5 39iW,6 - ;-7" 8~T I
Accrued Profits (Losses) - Head Office 437 4.3 4.2 4,2 7.2t. 4.2

- Electricity 507.5 598.0 642.4 805.7 957.6 1,106.3 1,255.3 1,399,0
- Transport (645.0) (741.1) (873.1) (1,001.6) (1,137.5) (1,266.9) (1,388.0) (1,521.3)
- Gas (67.2) (84.6) (104.3) (129.7) (158.7) (190.4) (225.4) (263.9)

NetAccrued Profits (Losses) / (200.4) (223.4) (330.8) (321.4) (334.4) (346.8) (353.9) (382.0)

TOTAL EQUITY 472.2 469.3 384.4 718.1 - 801.8 898.8 1,034.0 1,281.5

Long-term SelL
Eiectrcty 32.1 29.2 29.2 23.6 93.4 181.4 202.6 207.1Transport 101.5 n4.8 113.0 113.0 108.3 114.5 125.3 1Z.5

Total Long-term Debt 133.6 144.0 142.2 136.6 201.7 _295 327.9

Inter departmental Financing

To r - Electricity (603.7) (722.2) (805.3) (799.0) (843.3) (892.6) 907.9) (810.4)
- Transport 55A.7 643.3 781. 904.4 1,1.6 1,120.8 1,228.6 1,348.4- Gas 52.6 76.6 91.5 116.1 142.1 170.8 202.7 237.9- Head Office (7.6) 2.3 (67.6) (221.5) (317.4) (399.0) (523. ) (779)

Net Balances

T1TAL EQUIY AND LONG TERM DEBT 605.8 613.3 526.6 854.7 1;003.5 1,194.7 1,361.9 1,624.1

ROTE:
1/ For details of Net Current Assets, see Annexes 22 (Electricity), 26 (Head Office), 3 page 5 (Transport), and 4 page 4 (Gas).
2 The accrued net loss for 1971 has been reduced by LT Million 127.8 being the consolidated debts etc. which will not be repaid to the

Government (LT 296.3 million) less fictitious assets (LT 168.5 million). The equivalent net reduction of accumulated losses in 1969
saL LT 191.9 million.

February 16, 1973



ANNEX 21

REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY TRAMWAY AND TUNNEL COMPANY (IETT)

Summary of Forecast Operating Results

(LT Millions -- LT 1i = US$1)

1/
Actual Forecast

1971 1972 1973 1974 1975 1976

Ele icit2/

Operating Revenue 577.3 845.0 907.5 996.7 1082.8 1169.2

Operating Expenditure 482.2 642.o 717.3 800.0 874.7 959.2

Net Operating Income 95.1 203.0 190.2 196.7 208.1 210.0

Transport 3/
Opera Tnig Revenue 163.9 213.1 228.0 246.0 263.0 278.0

operating Expenditure 292.8 334.6 357.9 370.4 379.1 406.3

Net operating (Loss) (128.9) (121.5) (129.9) (124.4) (116.1) (128.3)

Gas 4/
operating Revenue 19.5 1L.9 14.1 13.4 12.6 12.0

operating Expenditure 39.6 39.8 42.6 W4.5 47.0 49.8

Net Operating (Loss) (20.1) (24.9) (28.5) (31.1) (34.4) (37.8)

Total Net Operating Income
or (Loss) (53.9) 56.6 31.8 41.2 57.6 43.9

Interest
Tie~tricity 9.8 8-0 4.6 11.2 18.8 22.0
Transport 3.1 7.0 6.o 5.0 5.0 5.0
Gas 0.5 0.5 0.5 0.6 0.6 O.

Total Interest 13.4 15.5 11.1 16.8 24.4 27.7

Net Surplus or (Loss)
Electricity 85.3 195.0 185.6 185.5 189.3 188.o

Transport (132.0) (128.5) (135.9) (129.4) (121.1) (123-3)
Gas (20.6). (25.4) (29.0) (31.7) (35.0) (38.5)

Total Net Surplus or (Loss) (67.3) 41.1 20.7 24.4 16.2

1/ For details see Annex 19.
7/ For details of Electricity Forecast Income Statements, see Annex 22

/ For details of Transport Forecast Income Statements, see Annex 3, page

/ For details of Gas Forecast Income Statements, see Annex 4, page

February 16, 1973



ANNEX 22

REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY TRAMWAY AND TUNNEL COMPANY (IETT)

Electricity Department

Forecast Income Statements

(LT Millions -- LT14 - USMl)

Actual Forecast Total
-M- 1972 1973 1971 1975 1976 T"7W7

sales wah 1/ 1,591.0 1,880 2,082 2,300 2,510 2,725
?urnhases oT Electricity oms 1,91h.1 2,200 2,450 2,720 2,918 3,150Sales6 return krs. per kWh 2/ 32.3 41.5 40.3 40.2 40.1 39.9
Purchase cost krs. per klh 17.1 23.7 21.6 21.6 21.8 21.8

RevE nue
e. o1 Electricity - Billed 503.9 765.0 822.5 908.7 998.3 1,088.2 L,582.7Estimated Illegal Connections - Unbilled 10.0 15.0 17.0 15.0 7.5 - 54.5

Salotal - Electricity Sales 513.9 780.0 839.5 923.7 1,005.8 1,088.2 4,637.2
Otrer operating revenue 63.4 65.0 68.0 73.0 77.0 81.0 36L.0

Total OperaLing Revenue 577.3 845.0 907.5 996.7 1,082.8 1,169.2 5,001.2

Lxpenditure
Talaries, Wages & Perquisites 102.9 106.7 119.6 133.6 18.3 166.8
PuIrchases of Electricity 327.5 476.1 528.5 588.0 635.5 687.0Materiais 7.4 8.5 9.2 10.4 12.2 16.6
Administrative & Insurance 6.5 7.0 7.8 8.6 9.7 10.9
Municipal Royalty 3/ 0.7 1.0 1.0 1.0 1.0 1.0
Depreciation h/ 27.2 27.7 3h.2 43.4 60.5 76.9

Subtotal - Operating Expenses 472.2 627.0 700.3 785.0 867.2 959.2 3,938.7
Estimated Loss due to Illegal Connections 10.0 15.0 17.0 15.0 7.5 - 54.5
Total Adjusted Operating Expenses 82.2 642.0 717.3 8874.7 99.2 3,293.2

;Jet op7jerating Income 95.1 203.0 190.2 196.7 208.1 210.0 1,008.0

Interest on iong-Term Debt 9.8 8.0 4.6 11.2 18.8 22.0 64.6

Net Surplus 85.3 195.0 185.6 185.5 189.3 188.0 943.4

5A legal Reserve !or Expansion 7/ 25.0 38.0 40.8 45.2 49.6 54.1
'let Maxnium DTsposable Surplus 60.3 157.0 144.8 140.3 139.7 133.9

- verageAverage Net Fixed Assets in Operation 368.3 L1M 505.5 671.6 F84.1 1, U,--5 793.4
Operating Return 25.8% 48.3% 37.6% 29.3% 23.5% 19.2% 25%
operating Expenses as % of Operating Income 82% 7% 77% 79% 80% 82%

A.-rage Net Fixed Assets in Operation (Revalued)./ 959.0 925.0 948.o 1,051.0 1,201.0 1,346.0 1,173.0Operating Return (on revalued assets) 5.C% 15% 13% 13.0% 12% 11% 12%Adjusted Depreciation on revalued assets
(Approximately) 6/ 72.0 89.0 96.0 105.0 122.0 137.0

Adjusted Net OperatTng Income (Approx.) 49.0 140.0 127.0 135.0 147.0 150.0 146.0

1/ iGb's sold include estimated illegal connection usage for the years 1971 through 1975 of 35, 40, 45, 40 and 20 Gonsrespectively.
0/ Salez return krs/kWh am shown for sales including estimated illegal connections consumption at domestic tariff rates.2/ Royalties shown are, based on JETT's interpretation, and the de facto acceptance of this position by the mayor. How-ever, the municipality withholds payment of electricity bills in view of the municipal controllers interpretationof IETT's liability for outstanding royalties.

depreciation for 1972 has been adjusted to exclude the depreciation on Silahtar sold to TEK in 1971.
amount of annual depreciation that would be charged on the revalued assets can only be approximately estimatedbecause the extent to which Silahtar had been retired by 1971 is not known. The legal average rate of about 6.5%has been maintained as for the forecasts at present book values.

7' See Annex 19 note 7.

setruary 1o, i973



Forecast Sources an Applicaions 2f Fr-s Staeen 197 - 192 -,nsI:dated

(U L ilone -- IT 14 US$1)

1971 1972 1973 197. 1975 1976 ..

Actual ---------------Foreca.r---------- - '"4 69 f
7
I

E.lectri0ct Head Office
SOURES Slectr t npor (enerl) 00FF
Net Cash generation:

-E.ectricity - Operating Profit 95.1 203.0 190. 196.7 208.1 21I. 1.0

Transport - Operating (!ose) (128.9) 121.5) (129.9) (124.4) (116.1) (128.3) (620.2) 625.2

Gas - Operating (Los) ) ( 24.9 ( 28.5) 31.1) ( 34.4) 7,A16.7)156.7

Net Operating Profit (loss) ( 53.9) 56.6 31.6 41.2 5(7 .2 (22) 156.7) - ?31.1

Plus Depreciaton -Eletricit p 27.2 27.7 34.2 .3,4 60.5 7.9 242,' 04?

-ranprtJ 26.4 31.0 34.3 29.8 12.5 12,7 128.3 120.3

Gas 5.7 6.0 6.2 6,4 6.5 6.7 M31.8-8

Total Depreciation 59.3 64.7 74.7 796 79,
5  

.j 3 ?4.7 31.8 394.8

Net Cash Generation .0 121. 5 16. 120.8 137.1 140.2 70 1250.7 (9.) (124.9) - 625.9 65

Electricity Consumere Contributions 22.5 24.3 26.7 29.4 32.3 35.6 13% 1 4 .3 - 148.3 12%

Govereent/Mmnicipal Assistance - 300.0 70.4 80.0 110.0 247. --0- 8000 _.Q

Iongterm Borrowing:

Electri city Proposed Bank Ioan - - 77-5 90.5 s1i. 6.9 176 196.3 106.0

Transport - overnent - - 10.- 11.4 12,6 12.0 46.5 46.5

- Suppliers Credit (Standard-Belde) - 30.6 - --. 30.6

Total Borrowir g - 30 6 88.2 101.9 33.8 18.8 196.0 77.1 - - ?73.1 22%

Electricity Increase (decrease) Working Capital 36.9 ( 94.3) (16.3) 23.5 5.3 ( 47.2) ( 129.0) ( 129.0)

- Transport ( 6.6) 0.7 0.9 0.7 C.5 0.6 3.4 3.4

- 3 / 6. .) ( 0.2)) ( 0.4) ( 0.4 ( 0.4) 4.3) ( 43
-ead Office - 67.8 (109) (26) ( 28.6) (32.1 ( 6 - 4. (232.8) ( 2328)

Total Decrease (Increase) Working Capital 104.1 (2D6.0) (_42.1) ( .8 67) ( 2.) ) 129.0) 3.4 (43) (232.8) 362.7)

TOTAL SOURCS OF 21DS lj2. 270.2 249.1 327.3 286.5 351.5 46. (419.4) (129.2) = ___ .4

APPLICATONS
Capital Investment Program:

Electricity - Consruction 62.7 113.7 218.3 279.5 249.3 306.8 100% 1167.6 167.6

Transport - Additional uses 23.7 25.8 8.4 9.1 10.1 9.6 63.0 63.0

Gas - Minor Construction 6.0 2.3 3.0 3.1 3.0 3.0 14.3 14.3

Head Office - Equipmnt 4 -

Total Capital Iestnts 96.8 141.8 !29,7 291.6 262.4 14 1167.6 63.0 14.3 1244.9 100

Electricity Legal Deposits & Prepayments 5.9 6.8 2.5 3.L 2.5 3. 0  
17.8 - - 17.8

Debt Service

Amortizatin - Electricity - 5.6 7.7 2.5 - 2- 18.1 - .. 18.

. Transport 1.8 30.6 15.2 2 1.8 1.3 .,___ - - 54.6

Sub-Totel Aowrtization 1.8 36 22.9 7.7 1.8 4.1 18.1 546 - -727

interest - Electricity 9.8 8.0 4,6 11.2 18.8 22.0 66.6 - - -66

- Transport 3.1 7.0 6.o 5.0 5.0 5.0 - 28.0 - -28.0

Ga. 0.5 2.5 0.5 0.6 0.6 0.7 - - 2.9 2.

Sub-Total Interest 13.4 15.5 11.1 16.8 24.4 07.7 64.6 28.0 2.9 -9,,

Total Debt Service 15.2 51.7 34. 26.5 6.2 31.6 60.7 82.6 2.9 18.2

Sub-Total Applications 11-9 '00.3 066.2 319.1 1.1 354.2 1268.1 145.6 17.2 - 1430.9

Increase or (decrease) in Cant - Head Office 14.1 69.9 1 7
.1) 8.2 '4.6) '2.7) 197.9 (565.1) (146.4) 967.P tO 7

TOTAL APPICATIONS 132. 270.2 249.1 327. 286. 5 146.0 (419.) (192 184.6

Caei at Start 34.9 49.o 118,9 101.8 110,0 105,4 . - - 49.0
Cash at End 49.0 118.9 101.8 111.0 105.4 100.7 - - -

No-: 1/ 1971 through 1976 electricity and transport depreciation include an an mu1nt of T 1.2 miion and 0.4

for depreciation of Head Office .aets.
E lectricity Includes consumers' deposits
Hed Office curces have in. eah year been - redued by the ount of the Municipal electrc ils - cluded as

paid (.ee Amoo 24 - Note 1). Te3 tote. IT 6.8 mIllion for 1971/1976.

Fetrry , 1973



ANNEX 24
BEPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

ELECTRICITY DEPARTMENT

Forecast Sources and Application of Funds

(LT Millions -- LT14 . US$1)

Total

i971 1972 1 1976 1972-197
6

Actual

2.OURCES.
Net)Operating Income 95.1 203.0 190.2 196.7 208.1 210.0 1,008.0
Depreciation 27.2 27.7 2 4 3 .4 60.5 6 - 242.7
Net Cash Generation 1 2 7 27. 2W7T 2V-6 2479 1,277
Consumer's Contributions 22.5 24.3 26.7 29.4 32.3 35.6 148.3 13%
Consumer's Deposits 17.8 16.5 8.0 13.0 13.0 14.0 64.5
(Tricrease) or Decrease in Net Current Assets 19.1 (110.8) (24.3) 10.5 (7.7) (61.2) (193.5)

Sub-total Local Sources 1=7 30 275-7 1 2f7.0

Long-term Borrowig
Pos can TBRD -- - 77.5 909 L. q6.0

Total Sources of Funds 181.7 160.7 312.3 383.5 327.4 282.1

APPLICATION OF FUNDS
O'onstruction - - Others 62.7 - - - 50.0 300.0 350.0
contruction and Studies - Project - 113.7 218.3 279.5 199.3 6.8 817.6 ) 1
Legal Deposits and Prepayments 22 U 25a. 30 1

Sub-total 6; .4 190. 220.0 25 251.7 309.5 1.,54

Debt Services
Amortization:

USAID (D.L.F.) - 5.6 7.7 2.5 - - 15.8
Proposed Loan - - - -- 3 _212

Sub-total Amortization - 775 -L1

Interest
USAID (L.L.F.) 0.6 0.5 0.2 - - - 0.7
Government Balances 9.2 7.5 1.7 1.5 5.3 7.6 23.6
Proposed Loan - - 2.2 1 13. 14 4

Sub-total Interest _~_ T 1.2 1. . -

Total Debt Service 1.8 13.6 13.7 18.8 24.3 82.7

Sub-total Applications 78.4 134.1 233.1 296.2 270.6 334.1 1,268.1

Increase or (decrease) in Cash 103.3 26.6 79.2 87.3 56.8 (52.0) 197.9

Total Applications of Funds 181.7 160.7 312.3 383.5 327.4 282.1

CONTRIBUTIONS TO H.O. OR OTHER ACTIVITIES
At Start of year 722.2 805.3 799.0 843.3 892.6 907.9 805.3
Increase (decrease) in Cash Generated 103.3 26.6 79.2 87.3 56.8 (52.0) 197.9
Depreciation on H.O. Assets (1.2) (1.2) (1.2) (1.2) (1.2) (1.2) (6.0)
Municipal Unpaid Bills (31.1) (31.7) (33.7) (36.8) (40.3) (44.3) (186.8)
Balance of Silahtar 12.1 - - - - -

At End of year 8053 7939 892.6 907.9 810.4 810.4

If Bills to the Municipality for electricity and allied services are not presently being paid, because the municipal treasurer claims that
these are more than offset by additional royalties due from JETT in accordance with the terms of the original SOFINA concession. IETT
claims that these terms do not apply to IETT in its present form. The estimates assume that the present impasse will continue, so
Municipal bills have been written off accrued profits each year in the Balance Sheets (Annex 26.) through the Head Office account.

February 16, 1973



ANNEX 25
Page 1 of 3

REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

Government/Municipal Assistance:
A Suggested Financing Plan -- 1972-1976

1. This suggested financing plan calls for direct Government/Municipal
assistance of some LT 800 million to IETT during the next five years to cover
the estimated operating expenses for IETT's transport and gas services, and
increases in working capital. The plan also includes financing in the amount
of LT 46 million for 155 new buses estimated to be required by 1976 (83 "Bus-
sing" vehicles due for delivery in 1972 are already financed by a supplier
credit). The above requirements are estimates and could be effected either
way by operating conditions, growth and policy decisions on the purchase of
new buses.

2. The actual Government/Municipal financing required for IETT's trans-
port and gas services during 1972-1976 is estimated to be on the order of
LT 940 million if one includes an assumed deferment of repayments of existing
Government loans for Leyland buses and spares bought in 1969 (LT 26 million)
and the estimated value of an assumed waiver or deferment of additional buses
and spares bought during the period ( LT68 million). The total requirements
for Government/Municipal assistance during the period could be allocated
roughly as follows:
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Transport Gas General Total
----------- (T million)----------

Net Operating Loss and Debt Service 580 130

Increased Working Capital:
Payment of Overdue 1971 Account
payable 80

Increase in Cash Balance to 1
month's sales 10

580 130 90 b00

Government Funds - New Buses 46 46

Sub-total (included in Finance Plan) 626 130 90 646

Not in Financing Plan Separately but
Assumed in Transport Balance
Sheets:

Deferred Repayment - Leyland Loan
Overdue 12/31/71 15
Due 1972/1973 11 26

Waived Custom Duty:
Leyland Buses Overdue 12/31/71 34
New Buses and Spares 34 68 94

Total Assistance 720 130 90 91_0

3. Although the assistance needed to support IETT transport and gas
operations is large, the sum required need not necessarily all be found in
cash or from the Government's or Municipality's own resources. in addition
to the LT94 million already shown as being found by waiver of duty or by
deferment of capital repayments of the loan for buses and spares, part of the
remaining LT 846 million might be, for example, financed from any or all of
the following resources:

(i) Increases in electricity and/or transport and/or gas
tariffs or a temporary surcharge or tax on electricity
bills to support transport during the interim period
before reorganization. A 5% tax (or increase) on
electricity sales would produce same LT 225 million in
the period and a 10% increase in fares some LT 115
million. A 50% transport tariff increase would be needed
to produce the LT 583 million cash loss over the 5 years
(see Annex 3, page 4).



ANNEX 25
Page 3 of 3

(ii) Absorbing the Gas Department into the existing Muni-
cipal Gas Department, thereby reducing IETT's require-
ments by some LT130 million of operating cash loss.
Economies of scale could well result in the ultimate
cost of such a merger to the municipality treasury
being materially less than LT 130 million estimated
for IETT's operating cash losses.

(iii) The Municipality taking over the IETT gas assets and
offsetting their value against funds required to pay
existing debts and to support the transport operations.
The Government might lend the Municipality funds for
this acquisition of assets to the extent that cash has
to be provided.

(iv) TEK should not require its customary deposit for the
purchase of power by IETT which is a municipal organiza-
tion whose power activities are sound and profitable.
By 1976, the estimate for this deposit included in the
forecasts is LT 36 million, which would be saved by TEK
waiving its deposit requirement from IETT.

(v) Payment by the Municipality of its electricity consumption
and other bills, presently being withheld because of a
dispute over whether or not IETT is required to pay royal-
ties to the Municipality in accordance with the original
concession agreement of SOFINA, the original Belgian
concessionaire, would provide about LT 190 million more
for IETT over the forecast period. The Municipality would,
however, require the resources to pay these bills.

(vi) Settlement of the squatter illegal connection problem, so
as to enable IETT to bill for the electricity consumed by
the squatters, could provide up to LT 150 million over the
period.

(vii) Assistance from external financing agencies, such
as the Bank/IDA, pending the outcome of the Traffic
Engineering and Control Studies to be carried out
under the Istanbul Urban Development Project, Credit
324-TU.

4. These and other measures for assisting IETT should be considered by
the Government and the Municipality until the Transportation and Gas Depart-
ments can be reorganized on a financially viable basis (see 1.08, 1.09 and
5.09 and Annexes 3 and 4).
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL CO3MPANY(IET

Electricity partment lane Sheets

(LT Milliona -- LT14 - US$)

1969 1970 1971 1972 173 174 1j 7
-- - -Actual---- ----- ------ Foreoast - --

ASSETS

1/Gross F dAssets 73.9 54 a 63. 6 7 107 / 21o 1623.5
L-sDpeitin~146 17.6 180 J34322.9 -42 8

N1 ixedt Ase t s in Operation 319. 35h.8 38 8 5 q3
Woirk in rors 8 8.4 6 a

'al_'xed Assttts n323. 60l 2 8 86 117 9 13 7 36 IN 87
InagbeAssets29 9-

Depo-'s with TEK 9.8 :2 3 3 .5

Ttiai' Fixet.et & investments 362-5 3t 3 5000 687 8 928, 2 6 35i7

Not Current Asse.

Ancountsi Roeevable -- Cons~ume~rs 7. 8 4 89
Othe rs 5.2 6.6 0 3 0

!.niventori es 6160

St.b- 'tos .-e 'e ~ -t0  
i'9 7 9p 0

Current a'lte axe Duttes ) 27 ' . 2. 2 )

~ pit s 67 ) 9 8 35.5 ) ( 88.1 (. 81.0 ) 7
Consumr securty Depotbtst6t)e(7 ) 7) (.l4U 0~1 ( li'o ' ( '1 5 3 8. ( 2

'cttit e~ A'"et~ , ,t~i 6o 11

EQULT LNTERM E'B' ` "URRENT AIC

OiTginal Equity 317 7 )' ' 09.7 3 7 309.7 305 07 3
Customer Con "r utions 120.4 10 1 4 433
Accrued Su'ri a 40. 485. 10 7 772. 920 8 1066 0 1211 0
Profit for Year 8

Total Equity 16 84Q 2020.0

Longterm Debt

Proposed loan, -7.5 168.0 189.2 193.7
Due to Government 13.4 13 4 13.L 1 4 1 4 13.4USA -- AID (D .. F.) 18.7 15. 15 R .

Total ongtera Debt 32.1 2 9 932 1 202.6 207.1

Sub-Total Equity & Longterm Debt 9697 17 4 li44.3 1326 3 '227.1

Accumulatedl Contribution for Head Office
Assets and for other Department losses.(6OL7 (b( 0) (7.9 91 (810.)

TOTAL EQUITY, LONGTERM DEBT & CURRENT A/C 466 4.7 339.0 527.3 7 - 1135. 1116.7

Revalued Assets -

Net Fixed Assets in Operation . .2999 2.6m 1265,0 1. 0

Average Net Fixed Assets in Operation 950.t 981.0 59. 9 25.t 948.0 1051.0 1201 1346.0

Notes 1' 1971 assets exclude LT 33.8 million, the gross value of Silahtar generating station taken over by 1TE1 in 1971.1971 accumalated depreciation excludes 1,T 21.7 million, the accumulated derei-,at ion n SIlahtar
Includes cost of all studies included in proposed loan.In each year the "Accrued Surplus" has been reduced by the amount of the i a t upad andhas also been adjusted for any changes In liabilities subject to cancella i npa dea
creases were LT 21.9 million and LT 40.9 million respectively. From 1972 thro uilgshave been assumed to be the only adjustment necessary (see Annex 24) for I ' " I - resere (seeAnnlc19 note 7) is not shown because for 1972-1976 construction expenditur ee the reserve
ade.
The estimated revaluation of the Eletri dDeptrtment fixed assets 1 d ue r rded as a rough indicationof' their value on a 1971 basis. The revised "al-seo nave teen calculated bynsn 'o )nu n'alr o'
factors as have been previously used for the 'evaluatit of TEK's asste -1 "'I ae anrmarevalution
by TEK and by the Government in connection with Locn 763-TU, but the de 'r-ins' i r e alis'tc
ITT's present assets would require a comprehensive physical check and a v'atcion at curren pri esultant. This has not been suggested in view of the uncertainties of IFT,. t rp o t ls The dy -1st a on
rates used by TETT are those complying with the Turkish LAw, and result I 10 a average oatri on en to it of
soad -5% of the electricity assets, Tis is high for a dnstribton company, but the reval ed assets have alsobeen depreciated at this legal average rate and tc this estent their rev ,l~ot. shoid also bu asmewnat 'a'er-
stated. However, this could well be set off by the inclusion of assets In poor physicalsc on e t nterill
physically existing, This is presently unknon and 'coLd only be determired by pt gaic Ipctitr. T, 1911revaluation given again excludes Silahtar at Its sale price to TEK of LT 132 million

lbruary 16, 1973
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY UITT

Actual and Forecast Balance Sheets 1969-1976 - Head Office

(LT million -- LTlI -US$1)

Actual Forecast

1969 70 1T7171__ 973 7

ASSETS
dross Fixed Assets 39.0 40.1 44.2 44.2 44.2 44.2 4h.2 41.2
Loss Depreciation 22.4 23.9 25.2 26.8 28.4 30.0 31.6 33.2

Net Fixed Assets 16.6 16.2 19.0 17.4 15.8 14.2 12.622 li

Loan to Cooperative and Legal Deposit 28.7 28.9 26.6 25.4 24.7 23.0 21.F 20.6

Current Assets - Cash 25.5 34.9 49.0 n18.9 101.8 110.0 105. 102.7

Accounts Receivable 9.7 9.0 14.7 10.1 11.4 12.4 13W 11.2

Subtotal ,urrent Assets 35.2 43.9 63.7 129.0 113.2 124.1 118.4 f

CURPENT LIABTLITIES
suspense Accounts, Deposits and Provisions (47.8) (44.4) (55.4) (59.0) (64.0) (69.0) (74.0) (7.0)

Government Taxes, Employees, Stamp Duty, etc. (S.1) (7.7) (55.6) (16.0) (17.0) (18.0) (19.0) (2-0)

Municipal Taxes, etc. (3.7) (2.1) .(27.7) (5.0) (5.5) (6.0) (6.5) (7.0)

Suppliers Accounts Payable (7.4) (4.5) (3.5) (3.0) (3.5) (4.0) (4.5) (,
Staff Insurance & iscellaneous Funds (12.8) (19.5) (8.8) (6.1) (6.9) (7.4) (8.0) (. 2)

Bills of Exchange Outstanding (4.0) (4.2) (21.7) ( ) ( ( -

Subtotal Current Liabilities (8 (82.1) (172.7) (89.1) (96.9) (10.4) (12.0) (1 2

Net Current Assets (j48.6) (38.5) (109.0) 39.9 16.3 18.0 6.4 (3 )

TOTAL ASSETS (NET) (3) 6.6 (63.4) 82.7 56.8 55.2 40.8 283

Equity and Current Accounts
u rnent/M Assistance (Equity) - - - 300.0 370.0 450.0 560.0 800.0

Accumulated Reserve 4.3 4.3 4.2 4.2 4.2 4.2 L.2 4.2
Current Accounts - Electricity 603.7 722.2 805.3 799.0 843.3 892.6 907.9 810.4

- Transport (558.7) (643.3) (781.4) (934.4) (1,018.6) (1,120.8) (1,228.6)(1,340i)
- Gas (52.6) (76.6) (91.5) (116.1) (112.1) (170.8) (202.7) (237.9)

TOTAL EQUITY AND CURRENT ACCOUNS (3.3) 6.6 (63.1) 82.7 56.8 55. 40.8 28.3

February 16, 1973
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

MAJOR ASSUMPTIONS USED FOR FINANCIAL FORECASTS

1. Revenue Accounts

(a) Electricity Department (Annex 22)

(i) Revenue - Sales of GWh + approximately 11% annually,
Tariffs unchanged; Sales pattern unchanged.

(ii) Salaries & Wages - Number of staff unchanged, labor + 3%
annually. Salaries and wagers per employee +
10% annually.

(iii) Purchases of Electricity - GWhs for increased sales
adjusted for distribution losses, declining to
13.5% by 1976; TEK tariff unchanged.

(iv) Depreciation - Rates unchanged per Law 213; e.g.,
Substations 4%, Network 8%.

(v) Interest - USAID at 3-1/2%; Advance from Ministry of Urban
Development for squatter electrification at Nil %,
Proposed Loan 7-1/4%, Short-term interest at 10%,
Government Departments at 1971 amount of LT 5.0
million for 1972.

(b) Transport Department (Annex 3, page 6)

(i) Revenue - Forecast Passengers + 7% annually, Tariff 1970
average plus 60% for 1971 increase = krs 75.5
per passenger. No further increase in tariff
assumed.

(ii) Salaries & Wages - Labor increase total of 500 to man new
buses. Salaries and wages per employee + 10%
annually.

(iii) Materials - LT 47,000 per vehicle with the number of buses
increased to carry forecast passengers at present
average density of 450 passengers per vehicle.
Price escalation of 5% annually.

(iv) Depreciation - At average of 20% per annum for 5 years.
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(v) Interest - "Is Bank" overdraft facility at 10-1/2, Standard-
Belde 5-year credit for "Bussing" at 15%, Govern-
ment for "Leyland" LT25.7 million 5 years at
5-1/2% (repayment deferred); remaining LT 26 million
at Nil % over 25 years (repayment deferred).
Government for new buses at 5-1/2% - (repayment
deferred). Duty deferred or cancelled at Nil
interest. Government consolidated debt at 1971
amount of LT 2.5 million per year.

(c) Gas Department (Annex 4, page 5)

(i) Revenue Sales - Sales in Million m4 declining annually at
present rate of (-) 5%, Tariffs unchanged.

Biproducts - at 60% of Sales Revenue.

(ii) Salaries and Wages - No change in number, salaries and
wages per employee + 10% annually.

(iii) Coal - 117.65% Sales (i.e., losses) - gas manufactured at
1971 price + 10% annually.

(iv) Depreciation - Continuing present average of 5% annually.

2. Balance Sheets

(a) Electricity Department (Annex 26)

(i) Fixed Assets - 1971 + Project + 1976 construction of LT 350
million

(ii) Work-in-Progress - Includes all study costs under the loan.
(iii) Consumers accounts receivable - 3 months' sales, excluding

municipality (4% of Electricity Sales).
(iv) Inventories - Reduced in 1972 and maintained at that level.
(v) Taxes and Duties - IETT pays custom duty but with 2 years'

credit, Taxes one month after due, Rural electri-
fication contribution due to TEK reduced progress-
ively from 1971 80% to 33%.

(vi) Accounts payable - Mainly one month TEK's bill, and reduction
in 1970 coal outstandings fully paid in 1976.

(vii) Accrued Profit - Reduced each year by Municipal sales.
(viii) Long-term debt due Government - This comprises LT 8

million imprest funds for electricity construction
in squatter settlements plus LT 5.4 million mainly
of "exchange risk" of original SOFINA purchase
Terms. No repayment is envisaged in the period
and neither is interest bearing.
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(b) Transport Department (Annex 3 page 5)

(i) Fixed Assets - Increased over period by 238 buses at
LT 300,000 each.

(ii) Inventories - Increased by 20% value of buses purchases for
spares, less 10% per annum for usage and old
stock.

(iii) Accounts payable - 15% of inventories for fuel, etc.
(iv) Long-term debt - Assumed deferment of all existing "Leyland"

debt repayment installments due 1970 through 1975.

(c) Gas Department (Annex 4, page 4)

(i) Fixed Assets - LT 3 million annually for general rehabilitation.
(ii) Inventories - Maintained at 15% of Gross Fixed Assets.

(iii) Consumers' accounts receivable - Improved to 3 months' billings
from over 6 months.
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REPUBLIC OF TURKEY

ISTANBUL ELECTRICITY, TRAMWAY AND TUNNEL COMPANY (IETT)

OUTLINE SCOPE OF WORK FOR CONSULTING SERVICES

Project Implementation

1. Paragraph 3.16 of the Appraisal Report mentions that IETT is short
of qualified electrical engineers and that this is due to the effect of Law
3611. By equating the pay scales for engineers with those of civil servants
and setting them both at a relatively low level, this Law makes it impossible
for IETT to attract and employ qualified and experienced personnel. To
alleviate the problem and to ensure timely execution of the Project, IETT,as mentioned in paragraph 5.07, is arranging with SOFRELEC and EIEI to provide
the necessary engineering services. These would include:

(i) feasibility studies to determine the requirements, location,
justification and priority of investments in:

a) communication equipment;

b) relay and protective equipment; and

c) rehabilitation of the 34.5 kV, 10 kV and LT
distribution system;

(ii) system design, specifically to achieve the greatest possible
standardization of substations, with a view to reducing design
costs in later development and expansion phases;

(iii) preparation of tender documents and specifications;

(iv) issuance of bidding documents;

(v) analysis of bids; and

(vi) contract administration and supervision.

Management Study

2. Paragraph 3.17 of the Appraisal Report stated that IETT had in 1970
engaged the services of EdF to review the organizational structure of its
electricty and gas operations. A report prepared in September 1971 analyzed
the existing structure and procedures and made alternative proposals for
improvement. Since this report was issued, discussions between IETT and EdF
took place as to which of the alternative proposal best adapted for IETT's
purposes should be selected for implementation. The EdF report, however, did
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not study the management of IETT's transport operations 
since it was excluded

from their Terms of Reference. In order to achieve a suitable form of sep-

aration of the organization, management, finance and 
operations of IETT's

electricity, and gas activities, a review of the EdF proposals 
needs to be

made. This review should take into account, insofar as IETT's electricity

operations are concerned, the results of a similar study 
carried out by EdF

for TEK. The immediate objectives are to implement, at the earliest 
possible

date, procedures designed to improve operational efficiency.

3. Terms of Reference for the completion of the EdF study 
can be

summarized as follows:

(i) review of the organizational proposals made 
in the

September 1971 study for the Electricity Department in

coordination with the EdF study made for TEK;

(ii) selection of a proposal meeting IETT's immediate 
require-

ments, consistent with the regionalization of electricity

distribution and compatible with TEK's organizational

structure and procedures, so as to facilitate a transfer

of IETT Electricity to TEK should this be the ultimate

objective of the Turkish Authorities;

(iii) based on the ultimate slection of an organizational structure,

establish an accounting system and procedures designed 
to

provide management with immediate accurate 
period information.

Specifically, a cost accounting system needs to 
be established;

and

(iv) adaption of the accounting system and procedures 
selected for

If,"" Electricity Department to its other departments.

The immediate objective is a complete separation of 
accounts of the three

services at an early date.

Power Market Study

4. With the ultimate objective in mind of regionalizing 
the distribution

of power, it is considered essential that a power market survey 
be carried out,

covering the greater Istanbul Metropolitan Area. This area coincides prac-

tically with the Istanbul Provincial Boundary. It is not considered economic-

ally sound to restrict such a survey to the Istanbul 
Municipal Area, leaving

out distribution to adjacent municipalities, since 
investments required to

meet the power demand of individual areas would undoubtedly 
be larger than

the investments covering the same requirements but for an integrated 
region.

Paragraph 3.09 of the Appraisal Report mentions 
the duplication of distri-

bution facilities in the past. A further important reason for a power market

survey is that the facilities in the proposed program 
for 1974 and 1975 could

then be checked for compatibility with developments after 
1975. It is also
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important that the survey of the power market take into account the short-
and long-run urban development objectives which -are being supported by Credit
324-TU, a "Project for the Preparation of an Integrated Urban Program for
Istanbul, Turkey". Among the objectives which are relevant to the power
market survey are, particularly:

(i) the provision of guidance and means of control for future
urban growth; and

(ii) the improvement of urban services, with special attention
given to those residents who are poorly served or not
served at all. In this connection, Credit 324-TU provides
inter alia for

a) the preparation of projects to bring adequate
infrastructure to designated existing squatter
settlement areas, and sites and services projects
for low-income population as an alternative to

squatter settlement;

b) the development of a new urban cluster for planned
urban expansion and the relocation of the existing
wholesale food markets.

5. The Terms of Reference for such a study can be summarized as follows:

(i) to carry out a power market survey for the Greater Istanbul
Metropolitan Area, covering the period 1976-1985. In
particular, to analyze the power distribution requirements
in the period 1974-75 by areas and by type of consumer.
This survey, in adequate detail, is to be coordinated with
other relevant studies now under way and will contain a
program of priorities, depending on criteria of need agreed
upon by the Bank/IDA and the Government;

(ii) to analyze the existing criteria and to establish reliability
criteria consitent with the needs of specific areas to be served;

(iii) to establish design and operating criteria to minimize, in
combination with (ii) above, the investments needed; and

(iv) on the basis of the results of the power market survey, to
carry out the preliminary design of a distribution system
to meet the requirements at minimum cost;

(v) on the basis of the preliminary design and the analysis of
priorities in (i), to locate facilities required in 1974
and 1975 to ensure compatibility with present needs and
future development;
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(vi) on the basis of the results achieved in the preliminary
design, to prepare a program of de ail requirements and

a feasibility report including cost estimates of the needs

to cover the years 1976-1979, inclusive. This report
could form the basis of future lending operations;

(vii) to review IETT's present tariff structure and make
recommendations as to any changes needed to improve

operations and equity in the incidence of rates to

consumers. Specifically, this review should cover the

charges made for reactive power, the cost of supply to

the various consumer categories, and the advisability of

introducing a block tariff system. This tariff review
should demonstrate the magnitude of indirect loading
incorporated in the present tariffs offset the losses

of IETT's other operations.

The proposed power market survey will also benefit TEK in the design of the

high-voltage transmission system and the location of step-down transformer

sub-stations required to meet the projected load of the area.

Transport Study

6. Initially it was proposed to include under the Terms of Reference

of the Traffic Engineering and Control Study financed by Credit 324-TU an

investigation of the administrative, organizational and financial problems

associated with IETT's transport system leading to the improvement of IETT's

public transport services. At the request of the Turkish Authorities,
consultant assistance for this aspect was excluded, because it was considered

that Turkish Government personnel could carry out this work. Unfortunately,

Turkish personnel with the necessary qualifications could not be found to

carry out the study of IETT's transport operations. Because of IETT's pre-

carious financial situation, resulting largely from its transport activities,

provision to study the administration, organization and financing of IETT's

bus services has been included in the proposed loan. The proposed loan will

be closely coordinated with the study of IETT's bus operations, which are

included in the traffic engineering and control study mentioned above.

7. The Terms of Reference of such a study can be summarized as follows:

(i) to analyze IETT's present transport administration,

organization and financing procedures and to make

recommendations for improvements;

(ii) to develop an accounting system and cost accounting
principles related to the organization, methods and

procedures recommended in (i);
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(iii) to investigate and make recommendations concerning the
tariff levels and structure which would enable IETT to
earn an acceptable return on its investments (with or
without subsidies) and to meet the demands of the various
categories of consumers on an equitable basis.

Gas Study

8. Paragraph 3.04 of the Appraisal Report mentions the existence of
three separate gas plants and distribution systems, two of which (the outside)
systems) are operated by IET; tne central system is operated by the
Municipality. Istanbul's gas services may benefit from consolidation under
one authority. The central municipal gas system serves nearly twice as many
consumers as IETT's combined systems. A rationalization of operations could
(a) reduce the two European gas plants from two to one; (b) result in reductions
in operating, maintenance and general services costs; and (c) improve the
quality of service to prevent a further loss of consumers to alternative
fuel sources.

9. The Terms of Reference for such a study can be summarized as follows:

(i) to carry out a gas market survey, 1973-1987, to determine
future production needs and the level of investments
required to meet forecast demand;

(ii) on the basis of the analysis of the EdF report dated
September 1971, to make recommendations providing for
improvements of IETT's present service area which would
be compatible with the requirements of a consolidated gas
sector;

(iii) to determine the advantages and disadvantages, if any, of
consolidating Istanbul's three gas systems into one;

(iv) to make recommendations on the organization of a ntgrated
gas system, to include management procedures, accounting
system and cost accounting principles;

(v) to establish the investment requirements of a consolidated
gas service in comparison with the investment requirements
of the separate systems;

(vi) to determine the justification of coal gas production
vis-a-vis Liquified Propane Gas (LPG);

(vii) to determine the justification of continuing the present
gas supply service with consideration given to alternative
sources of energy, including potential new sources of natural
gas;
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(viii) to determine the effect of completely or partially abandoning
the gas services on the demand for electricity or bottled

gas and to estimate the cost involved to the consumer of

changing from gas to electricity or LPG; and

(ix) to analyze the cost of production, distribution, operations
and maintenance to determine the level of tariffs which
would need to be charged to meet operating expenses (including

depreciation) and provide for a reasonable rate of return on

investments. Included in this aspect should be a revaluation
of the assets of all gas facilities currently in service.
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