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INTERNATIONA! D -LOPMENT INTERNATIONAL BANK I INTERNATCNAL FI
A5SOC! AT CTN; RECONSTRUCTION AND DEVELOPMENT | CORPORATION

OFHCE MEMORA-PNDuv
TO. Public Utilities Division Chiefs DATE: June 13, 1973

FROM Y. ovan-

SU~E, hC T Pro oy itorn S m

3. Please find attached a self-explanatory draft Central Projects
r4morandum (CPM) on the above subject. Before issuing it in its final
format I would appreciate receiving your comnents both on the proposed
text of the memorandun as well as on the Indicators sugges ted in its
2 Annexes. Weith regard to the latter I am fully a;are that they may be
improvod subs bantially after their re-iew by selected members of your
staff (to failitate this I am including '5 copies of the draft CPM).
As background infoiqmation on this subject I would like 'o draw your
attention to the attached memo of January .9, 1973 of 1r. Urquhart
and to Mr. WiLloughby's paper on Project Mnitoring dated January 17,
1973.

2. In addition to this draft CPM we intend to prepare others
dealing with Internal Economic Return; Checklist for Telecoms. Procure-
ment; Chec!kLisnt for Power Procurement; Chenklist for PU. Project
Appraisal and Otline for Appraisal Report, . These will also be sent
to you in draft form for coiment.

3. Wita regard to the attached CPA on Project Monitoring I would
appreciate il you could send all you. staf cormas and suggsions as
soon as possble. If., in addition, you wold lib to hold a spi
mieeting of P.J. Division Chiefs to discu~s the subject, please let me
know and I wiLl bo glad to make the nccess'ary arrangcments t0

cc (with draf- CP1 only) to: M :srs van der Tak, J.. King, Armstrong
cc " " f to: P.U. Advisory Staff

Files

EFriedm ann: jr
I1RD



DRAFT

Central Projects Memorandum No, ...

Proleet MlonitorinZ Indicat-ors
Public Ut ilitics

1. This memorandum attempts to set up in a flexible manner the

beginning of a P.U. Project lonitoring System which is expected to develop

and improve with experience. The basic elements of the proposed system as

described below are a natural development of past Bank experience on

appraisal, supervision and more recently operations evaluation work.

2. Appraisal reports usually contain i) a number of key assumptions,

or forecasts, regarding future developments (demand growth, revenues, rates

of return, disbursements, costs, etc.), and ii) a number of goals, or

targets, to be achieved (labor productivity increases, connections, reduction

of losses and outstanding bills, etc.). In order to follow-lp in a more

efficient manner both the accuracy of forecasting and the progress towards

achievement of specified targets it has generally been agreed in the Bank

that a Project Monitoring system should be developed in all sectors. The

proposal is to select a few key indicators of performance in the course of

the appraisal, identify them in the appraisal report, discuss them in loan

negotiations, and follow up and report regularly on performance. This CPM

deals with such a system as it should begin to be applied in Public Utilities

projects.

K ,otorin,1_ terr

3. Eight or ten key indicators ill be selected in the course of

appraisal to represent importart or critical features of the sector/project

development including construction, operatn, , management, organization,

~ err. be d
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agreed performance targets others to check the developent of signifian

forecasts. Both types should be present in every project. The indicators
will be listed and clearly defined in a separate Annex of the appraisal
report entitled "Monitoring Indicators " which should also indicate if these
are to be measured quarterly, half-yearly, or annually. The selected
indicators will be discussed during appraisal and negotiations and incor-
porated in the loan documents. The borrower will agree to report periodi-
cally on these in addition to regular progress reports. The manner of
recording these agreements might vary depending on the characteristics of
the selected indicators. They might be a part of the Loan Documents, a
Side Letter or other suitable legal document. At the appropriate time
intervals the Regional staff in charge of Project Supervision should report
and comment specifically on the evolution of the indicators. It is expectedthat eventually this would become part of the SuporviSion Summary reporting

system applying to all projects in all sectors.

Indicators

h. In order to facilitate the appraisal teams' work we are
attaching three Annexes containing indicators which might be chosen in Power,
Water and Telecoms. projects. The list does not attempt to be complete and
is only indicative. The staff concerned may easily modify the suggested
indicators or include new ones which would apply more readily to their specific
needs.

5• As experience in the application of the Monitoring System grows,
this memo and its attachments will be updated.

6. As a final point, it should be emphasized again that this system
is only intended to highlight key elements already being considered in the
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appraisal and supervision process, thus i) it does not entail significant

extra work, ii) it is additional to and does not replace regular reporting

on the projects under supervision; and iii) it does not substitute for the

particular covenants on rates, debt limitations, etc. already provided for.

Also the key indicators are not meant to be used for comparisons between

utilities.

Attachments (. Annexes)

EFriedmann
June 13, 1973



ANNEX 1
D R A F T

No','E: Technical and financial indicators norally shown in appraisal

reports are not listed below, but they should be considered when

selctin the indicators to be Ponitore .

Although the main purpose of these indicators is to monitor the

performance of a particular enterprise, they can also be used to

compare with selected characteristics of other enterprises. This

should always be done with caution, but to reduce the possibility

of misinterpretations, the definitions provided should be used as

far as possible in all cases.

Staf

1. Number of employees (show separately: total, generation,

transmission, distribution, others)

1.1 Number of professional engineers

1.2 1Hmber of qualified accountants

2. Nwber of employee per 1,000 connections (exclude construction labor)

3. Nuiber of employees (per 1IJ installed) in:

3.1 Hydro generating plants

3.2 Thermal generating plants

h. Number of employees in transmission per Km of line

5. Number of employees in distribution per GWh sold at

distribution~ leve



6. Participants in agreed training pro grams: actual vs.

programmed

Syst2ElM Oneratir7 Chrnc,-Prst-lcs

7. kWh sales (by category)

8. Number of connections (by category)

9. Connections per 100 population in service area (urban/rural)

9.1 kWh sold per connection

10. MWA of distribution transformer capacity { total generating

installed capacity

11. Generating plants availability by plant (hours or % per

year - separate planned and accidential outages)

12. Generation, transmission, and distribution losses

13. Peak demand (usually 30 minute)

14. Load factor

15. Thermal plant utilization by plant (energy generated j total

energy capacity minus planned outages)

16. System reserve margin/installed capacity - peak demand),

peak deman7

17. (fransmission line faults in number per year per 100 km at

different voltage levels or transmission line outage time

in circuit kms (per voltage) per year.

18. Distribution faults per year and per 100 km of distribution

line

19. Average BTU's Per kWh generated
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Financial ( t r acteristics

20. Net plant investment - total, generation, transmission, dis-

tribution-per Nd of generating capacity (plant revalued as

necessary, exclude work in progress)

21. Average net plant investment per GWH sold - total, generation,

transmission, distribution-per GWH sold

(plant revalued as necessary, exclude work in progress)

22. Average depreciation rate (annual depreciation charge

average gross plant excluding work ;n progress)

23. Weighted average repayment period of debt outstanding at

year end

24. Weighted average interest rate on debt outstanding at year

end

25. Operating revenue per unit of value of gross plant (total

operating revenue i gross plant excluding work in progress)

'26. Operating revenue per connection

27. Average revenue per kWh sold (total and by consner class)

28. Cash operating expense per unit of value of gross plant

(exclude depreciation)

29. Total operating expense per kih sold



30. Total employment cost. Per employee (slaries, wages,

benefits)

31. Fuel cost per million BTU (US3; and local currency)

32. Number of average days bills outstanding (bills outstanding

x 365 a total billing for year)

33o Revenue effectiveness index

Revenue Collected 1 gross kWh generated
Average Revenue Billed per kWh

34. Internal cash ratio

(net operating income plus depreciation less debt service,

less changes in non-cash working capital, less dividends,

taxes, etc. gross plant investment, including work in
progress.

JHJennings/EFriedmann: jr
June 14, 1973



?P3TE: Technical a-d financial indicators 'orally shown in aprasa

reorts a-re not listed below, but they should be considercd

when selecting the indicators to be moni ;ored.

Although the -main purpose of these indicators is to monitor the

performance of a particular enterprise, ;hey can also be used

to compare with selected characteristics of other enterprises.

This should always be done with caution, but to reduce the

possibility of misinterpretations, the d 3finitions provided

should be used as far as possible in all cases.

Staffing

1. Number of employees (show separately: total, production/

treatment, transmission/distribution, meter reading/

billing and collecting, others)

1.1 Number of professional engineers

1.2 Number of qualified accountants

2. Employees per 1,000 connections (excluding construction

labor)

3. Number of employees (per average mgd produced)

h Numiber of vacancie3 at professional/ technical level
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5. Number of castomeh!r conlaints

6. Participants in agreed training programs: actual vs.

progra:rmd

Systemr ½ceratingharactgljs.2jis

7. Mg (or m3 ) produced

7.1 y,, (o m,3 ) consumed

7.2 Uracc unted for water (% of producion)

8. Number of connections (by category, i.e., by size of

connection orby residentie1> industrial, etc. In

either case, show number of public tape.)

8.1 Numbur of metered connections (by category, i.e.,

by size of connection or by residential, in-

dustrial, etc. In either case, show nmber metered

of public taps.)

9. Connections per 1CO population 
in service area (urban/

rural)

9.1 Consumption per capita in service area .

9.2 Consumptionl per connection

10, Tot:al production os a d of supply cap7city
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11. Peak day demand

11.1 Peak day denand a9 ' of production caracity

11.2 Storage capacity as 2 of average daily demand

12. Number and length of periods of no pressure or reduced

pressure (separate for system as a whole, and specific

parts)

12.1 Iverage daily hours of servicti, if intermittent

12.2 Oressure range on system

12.3 zmber of system leaks repaired

12.4 Number of meters replaced

12.5 Number of disconnections for ion-payment of bills

13. Water oource data

13.1 Streams - stream gauging data

13.2 Lakes and impoundments - water level, discharge

and yield data

13.3 Groundwater - static level and drawdown data

14. Laboratory analysis data

15. Average filter rates



FinancialC1 araceristic2

16. Net planti investment - total, prcduction/treatmnct, trans-

missio, distrutien r avorage ngd produced (plant revalued

as necessary, exclude work in progress)

17. Averaga depreciation rate (annual depreciation charge

average gross plant excluding wcork :.n progress)

18. Weighted average repayment period c' debt outstanding at

year e:id

19. Weightod average interest rate of dEbt outstanding at

year end

20. Operat:.ng revenue per unit of value, of gross plant (total

operatfng revenue : gross plant excluding work in progress)

21. OperatIng revenue per connection

22. Average revenue per 1,000 gal. or m sold (total and by

consumer class)

23. Cash operating expense per unit of value of gross plant

(exclude depreciation)

24. Total operating expense per 1,000 or ma3 sold



25. Total employment cost per employee (salarios, wages,

b~enfits)

260 Chemical cost per 1,CCO gals. or m3

27. Number of average days bills outstanding (bills outstanding

x 365 i total billing for year)

28. Revenue effectiveness index

Revenue Collected * gro:;s m3 (or 1,000 gal) produced

Average Revenue Bil-ed por _5 (or 1,c0Ogal)

29. Internal cash ratio

(Net op3rating income plus depreciation plus any non-

operating net revenues, less debt service, less

changes in non-cash working capital, less dividends,

taxes, etc. gross plant investment, including work

in progress)

HShirnan/J.Hi ennings:cdd
June 18, 1,73



INTERNATIONAL DEVELOPMENT | INTERNATIONAL BANK FOR INTERNATIONAL FINANCE

ASSOCIATION I RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM
TO: Public Utiliti*es Staff (Power and Water Supply) DATE: July 5, 1973

FROM: Y. Rovani

SUBJECT: Public Utility Note or 5
Pricing in Power and Water Supply

I am attaching herewith Public Utility Note No. 5 dealing with
Pricing in Power and Water Supply. This Note is intended as only the

first step in a program of exchange of information and discussion between

public utilities staff in the Regions and Public Utilities 
Department on

the subject of pricing. Other steps in the program are expected to be

seminars, discussion groups, write-ups from operational work, papers on

methodology and data collection, and further Notes.

This is the fifth of a series of "Notes" which are neither

policy statements nor working instructions. They have been designed as

a simple and flexible vehicle of communication, primarily with public

utilities staff, amongst other things to frame and comment on issues of

general interest in the public utilities sectors.

The practice has been established to have these Notes 
reviewed

by ad hoc panels including representatives of the utilities divisions

as well as other staff. Their contribution is hereby acknowledged.

Your comments and specially any suggestions for subjects to be

covered in further Notes would be extremely helpful and welcome.

Attachment

TWBerrie:pf a
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PRICING IN POWER AND WATER SUPPLY

(State of Bank Work Program)

Introduction

1. Public utility pricing has always received careful consideration
in project appraisal. Until recently, however, the only systematic con-
cern has been with ensuring that the level of tariffs would be sufficient
to provide the revenues needed for financing operating costs and an ade-
quate portion of the needs of the utility toward 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 obvi-
ously small costs of supply subsidizing customers with obviously large
costs of supply. Occasionally certain fiscal and/or income distribution
objectives have been taken into consideration.

2. In the last five years attempts have been made in the Bank to
examine the subject more deeply. Desk as well as field studies have been
done. The most suitable approach in future is likely to be to learn more
from practice, by case studies and operational work through sector missions
and the various stages of the project cycle.

3. This Note brings the reader up-to-date with respect to this Bank
work, indicating what lessons have been learned, what information is now
available for operational use and what further work is being done. It fur-
ther suggests that economic, social and fiscal aspects of utility pricing
be more systematically considered in all phases of operational work. At
present only a few specific guidelines can be laid down for these aspects
in that further investigatory work is required both by Central Projects
and Regional Public Utilities staff.



PRICING IN POWER AND WATER SUPPLY

(State of Bank Work Program)

I. Main Aspects of Public Utility Pricing

1. There are four main aspects of public utility pricing: financial,
fiscal, ecor.omic and social.

2. Financial. The Bank has always attached considerable importance to the

financial reliability 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 debt and equity capital, the resources necessary for their
continuing development. The policies of the Bank in this regard, the
criteria used to determine the appropriate level of tariffs charged to
customers, together with the covenants and other arrangements designed to
ensure that this level is maintained despite inflation are described in

OPM 2.63 "Public Utilities", and are not further discussed here.

3. Fiscal. The fiscal impact of Bank public utility projects requires
more systematic attention, as has been demonstrated in a number of instances.

In this connection the Operations Evaluation Unit in its report on electric
power recommended that a paragraph on the subject be included in appraisal

reports. This recommendation, which is being followed in other sectors,
should be accepted.

h. Economic. In order to obtain the optimum use of resources, prices must

be broadly in line with incremental (marginal) costs of supply. Recently
much work has been carried out with respect to marginal cost pricing, and

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

impact on both the level and the structure of public utility tariffs. 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.

5. Social. 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 Operations
Evaluation Unit in its report on electric power recommended that a paragraph
on this subject be included in appraisal reports, especially with respect
to providing water and electricity to the poorer parts of urban and rural
communities when the annual financial return, at least in the early years
of supply, may well be low.

II. Components of Public Utility Tariffs

6. A fundamental feature of all public utilities is that they provide
each of their customers with two kinds of service:
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(a) Peak Availability (capacity component). Ability to supply any

quantity of the service demanded at any particular point in

time (e.g., capacity 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) Cumulative Volume (consumption component). The actual amount

of the service which they consume (e.g., kWh of electricity or

gallons of water).

7. One form of tariff structure, therefore, is 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 cumulative vol-

ume of services supplied (a consumption component). For some customers,

availability of supply at the peak hours may cost more than the volume of

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 to provide transportation services at the

peak hour and the cost of the services themselves.

8. The maximum demand or capacity component of a two-part tariff

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

pseudo consumption component (e.g. into $ per cumulative kWh consumed)
by dividing the capacity component by the number of hours in the year

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

can then be averaged out with the true consumption component to give a

composite consumption figure. It may be necessary to use such a mechanism

if the metering of the capacity component does not warrant the expense or

is technically difficult, e.g., in most residential and small commercial

installations.

9. Two further important points in connection with the form of public

utility tariffs are:

(a) Connection (customer component). 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).

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

component are sometimes divided into two or more slices either
to represent more truly the cost of supply with quantity of serv-

ice used or for "promotional" reasons.

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

structure, all basic information is obtained from the accountancy systems.

Examples of typical conventional tariff structures used in practice are
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shown in "Electricity Costs and Tariffs: A General Study", a United Nations

Report1/ which lists 25 countries. A later paragraph indicates how account-

ancy costs may need to be modified for use in dealing with the main subject

of this Note, namely, marginal cost pricing.

III. What Has Been Done Already in the Bank in Marginal Cost Pricing.

11. The additional cost incurred in supplying an extra unit of serv-

ice (a kWh of electricity or a gallon of water) at any particular moment,

present or future, disregarding all actual previous investment costs, is

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

tariff, the marginal cost tariff. By the logic of paragraph 6, any marginal

cost tariff structure should have two components, a capacity component 
and

a consumption component. To reflect adequately the interplay of economic

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

adjust financial accountancy or "book" costs in order to reflect 
the "true"

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

"shadow pricing" is required in any case for determining, from a social

point of view, least-cost solutions for public utility investment 
programs.

12. Several desk studies made in the Bank during 1967-1968 confirmed

some important points, most of which had already been published in the

literature:

(a) The strict application of marginal cost pricing (i) gives the

optimum use of existing and future resources, and (ii) 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 from the normal financial accountancy system with

respect to the marginal cost of supplying an extra unit of service.

(c) 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 pricing.

This, in effect, is what gives emphasis to developing by case

studies practical means of implementing marginal cost based tar-

iffs, so as to achieve better rather than optimum use and alloca-

tion of resources.

13. With allowance made for some adjustment with respect to differing

costs and practicalities of providing storage (which tends to add important

constraints in the power and water sectors), similar findings apply to both

the water supply and the electric power sectors. However, experience sug-

gests that, in defining operational tariffs for the two sectors, primary

emphasis in the case of water supply should be on the level of tariffs

1/ Available in Public Utilities Department, CPS.



(this is because rising unit construction cost is intrinsically a feature

of the sector), whereas in power the structure of tariffs 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, how-

ever, greater scope for ensuring that different types of consumption are

charged at different rates, and greater opportunity of applying time of

day and seasonal tariffs, normally requiring that the peak/off-peak 
differ-

ential be increased.

Boggis-Westfield Report

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

the economic, financial, technical and institutional problems involved in

(i) determining 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 demand 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 such a

study carried out.

15. The Boggis-Westfield Report!/, addressed itself to the fact that

when electricity is in short supply it should be made to be more expensive.

It concluded that how much more expensive it should be is a most difficult

question to answer 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, however, is that

prices should signal relative scarcities. (This was regarded as the "bare

bones" of a practical marginal cost pricing system.) The report was not at

all enthusiastic about physical rationing of electricity. Although various

methods of non-price rationing were described, marginal cost pricing is at

the heart of the recommendations. The first recommendation was that tariffs

based upon the marginal cost of supplying the demand during peak hours

should be introduced for all industrial consumers. The second recommenda-

tion was that an experiment be undertaken to explore the practical possibil-

ities of introducing a time-of-day tariff for electrical energy consumed by

private operators of agricultural tubewells.

The Turvey Report

16. The Turvey Report2/ assumed that the financial viability require-

ments of a utility are predetermined; it studies the public utility pricing

problems from the viewpoints of economic efficiency and social fairness.

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

the Public Utilities Department, CPS.

"Public Utility Pricing Problems" by R. Turvey (SCICON), December 1971,
available from the Public Utilities Department, CPS.



The report argued that the structure of marginal costs should first be
investigated and then the pros and cons of setting prices higher or lower
than marginal costs studied. If, for any reason, there is a need to pro-
vide revenue over and above that collected by marginal cost prcing, the
repoithrecommended concentrating the excess of actual price charged over

marginal costs on tose components of demand least sensitive to price.
However, it may well be government policy to subsidize some (or all) con-
sumers by setting prices below marginal costs either (i) to encourage
consumers to consume more of the utility's service or (ii) to leave con-

sumers with more money to spend on other things.

17. The report made the following recommendations with respect to

studying public utility pricing:

(a) Consider the effects of pricing on resource allocation, i.e.,
the incentives which pricing gives customers to consume more
(or less) at different times and under different circumstances;
also incentives, in relation to the structure of costs, of
providing the higher (or lower) quantity of service.

(b) Look for alternative courses of action and weigh their advan-
tages and disadvantages as systematically as possible.

(c) Avoid both "conventional wisdom" and the assumption that the
best practices in developed countries are also the best in
developing countries.

(d) Be explicit about any political and social judgments involved,
whoever makes them.

Sector Working Papers!

18. The Electric Power Sector Working Paper/ pointed out that,
when forecasting electricity demand, the assumption normally made was that
demand is price inelastic. While this was often true, peak demand could
be reduced and off-peak demand increased by some form of marginal cost
pricing, although the precise amount of the reduction was difficult to pre-
dict. The scope in developing countries for changing the shape of the
demand curve through the pricing mechanism needed further investigation;
this was also a recommendation made by the Bank's Operations Evaluation
Unit/, afaer examining the electric power sector in a cross-section of
countries.

Electric Power Sector Working Paper and Water Supply and Sewerage Work-
ing Paper, World Bank, December 1971, available from the Bank's Publi-
cation Office.

The "Research" section of the Water Supply and Sewerage Working Paper
refers to the importance of forecasting demand, pricing, etc.

Operations Evaluation Report: Electric Power, Operations Evaluation
Division, 1972, available from the Director, Programming and Budgeting
Department.
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The Tunisian Case Study

19. In order to fit into the pattern of objectives emerging from
the various reports described, further Bank work on public utility pricing
has three main objectives:

(a) Resolution of major theoretical problems.

(b) Commissioning of further case studies to identify practical

difficulties.

(c) Production of guidelines for use by operating staff (and bor-

rowers) to examine existing tariff structures and terms of
reference for carrying out reviews of tariff structures.

20. One of the case studies has been carried out. The country chosen
was Tunisia because a review of the tariff structure of the main power
utility (STEG) has recently been made by consultants. A first draft of

the reporti/ has been produced.

21 . The estimation of marginal costs had already been undertaken
within STEG during periodic working sessions and discussions with the con-
sultants, Electricite de France (EdF); the approach was similar to that

used by EdF in computing the French marginal cost system, the "tarif vert".
STEG's attempt to estimate the structure of marginal costs has been handi-

capped by certain deficiencies in the information available:

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

the network are unknown; the extent in which they vary with kW,
kWh, number of consumers, etc., can only be guessed.

(b) The cost of reinforcing distribution to meet a growing demand
from existing consumers cannot be distinguished from the costs
of extending distribution to supply new consumers.

(c) The information on losses is very approximate.

(d) Little is known about the low voltage network, its capacity or
the diversity of demands of its consumers; indeed, consultants
are being paid to map it.

(e) The daily and hourly consumptions of STEG's consumers are unkown;
this is particularly important when new tariffs are to be intro-
duced.

Electricity Tariffs in Tunisia, October 19, 1972, available from the
Public Utilities Department, CPS.
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22. On the STEG system, only additional kWh which are demanded at

time of system peak demand require installation of extra capability (kW)
to be able to supply them. It is, therefore, only the marginal costs at

time of system peak demand which include a "capacity" component. Marginal

costs at "day" and "night" periods require only a "consumption" (kWh)
component.

23. Despite the deficiencies in data, STEG was able to make very

reasonable, if approximate, estimates of marginal costs which could be

used as a basis for a marginal cost pricing structure:

MARGINAL COST STRUCTURE

Medium Voltage Low Voltage
Consumers Consumers

Capacity (kW) + Consumption (kWh) Basis

Marginal Capacity Costs, Dinars kW/Year 38½ 70

Marginal Energy Costs, Millimes/kWh:

- Peak 9 99
- Day 4 4
- Night 3½ 3½

Consumption (kWh) Only Basis

Marginal Costs, Millimes/kWh:

- Peak 40 68

- Day 4 4
- Night 3½ 3

24. The above presented a dilemma typical in any attempt to adopt a

marginal cost pricing structure in that it is not politically or practi-

cally feasible for STEG to make such a vast change 1/ in the cost structure
as the above implied. Indeed, it could be argued that it was unjust to
inundate consumers with new, radically different tariffs when they may have
bought appliances on the basis of the existing tariffs. A slow transition
to any new tariff structure would always be necessary.

IV. Examination of Tariff Structures in Bank Lending Operations

25. Several studies have been carried out with respect to tariffs
and tariff structures in direct connection with the Bank's lending opera-
tions, examples of which are given below.

Involving, in some cases, more than a five-fold increase compared to
present-day tariffs.
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Power Sector

26. In the appraisal of the Fourth Power Loan to Argentinal, the

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

anomalies) was examined from three separate angles:

(a) How well the average revenues per kWh collected from each con-

sumer class met the cost of supply.

(b) How close the existing tariff structure was to marginal 
cost

pricing.

(c) From the point of view of equity of asset use between 
consumer

classes, by allocating all costs borne by the utility to the

different consumer classes in accordance with their average

physical utilization of the assets.

27. A similar type of study was carried out for the Third Power Loan

to Mexico2/. Both 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 "ideal") and this altered the levels to be aimed 
at for both

the average and the off-peak tariffs. These practical values together with

the financial tests (average revenue per kWh versus average cost of 
produc-

tion) and the commercial tests of 26 (c) (allocation 
of costs to consumer

classes according to 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 was previously believed to be the case).

Water Supply Sector

28. The water supply appraisal missionY to Tunisia in 1972 attempted,

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

that would reflect sharply rising long-run marginal costs (a situation

which tends to be common in the water supply sector); the mission also

recommended that summer peak demand should bear the preponderant share 
of

incremental costs in that new capacity (ability to supply a given quantity

of water over any one hour) is basically installed to meet new peak demand.

The result of the Bank's intervention has caused the borrower to seriously

reconsider his attitude for the future, even though comparatively little

can be done for the present.

Appraisal Report No. PU-19 a) on SEGBA IV Power loan dated Sept. 19,

1969, (Argentina), available from the Reports Desk.

2/ Appraisal Report No. PU-27 a) on Mexico III Power loan dated Feb. 6,
1970, available from the Reports Desk.

Appraisal Report No. PT-5 a), Annex h, on Tunisia Tourism Infrastructure

Project loan dated May 30, 1972, available from the Reports Desk.
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29. The Bank's advice was sought by the Pakistan Government to examine

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

(the question of whether 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 water supply in Lahore, the cost of metering would

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

the borrower.

30. Approval by the Bank of the Libreville (Gabon) Water Supply

Project2/ laid stress on implementation of a tariff structure that 
would

reflect increasing unit costs. It also recommended that the tariff struc-

ture take into account in a positive way the inability of low-income groups

to pay the price charged. Both suggestions were accepted by the borrowers.

31. The case of Mexico City water supply demonstrates dramatically
increasing unit costs of supply. This is due mainly to the terrain, the

changing level of groundwater and several other physical factors. The case

for a marginal cost pricing system is thus very strong, a point the Bank

mission made during appraisal.3/ This would mean an increase in tariffs

that proved unacceptable to the borrower, even after many ways (e.g., by a

sliding scale of charges) of making such a policy more palatable were

examined.

32. A comparison of known costs and revenues of the Bombay Water

Supply project! initially yielded a negative rate of return. The reflec-

tion 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) made the rate of return only slightly

positive. There was every indication, therefore, that (i) marginal system

costs were not known, and (ii) willingness to pay was certainly not used as

an indicator, or even a benchmark, for the justification of the project.
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 rate of return on the project.

33. It is important to realize, particularly in connection with the

two latter cases, that 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 increasing cost, of water over the long term.

Full Report from Mr. J.J. Warford to Mr. H.R. Shipman dated April 19,
1971, available from Central Files.

2 Appraisal Report No. 89 a)-GA on Gabon, Libreville Water Supply loan

dated April 10, 1973, available from the Reports Desk.

Appraisal Report No. 99-ME, on Mexico City Water Supply loan dated

May 24, 1973, available from the Reports Desk.

Appraisal Report No. 88-IN on Bombay Water Supply and Sewerage loan
dated dated March 2, 1973, available from the Reports Desk.
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V. What Public Utilities Department and Regional Divisions Should Do Now

34. The Public Utilities Department plans to complete in FY74 the
methodological desk studies in connection with marginal cost pricing (see

paragraph 19). These involve:

(a) Methods of calculating marginal costs of production for power
systems with an appreciable proportion of hydroelectric gener-

ating plant.

(b) Methods of calculating marginal costs of production for power
systems taking into account uncertainty, reserve capacities of

generation and transmission plant, etc.

35. Two more case studies will be completed in the power sector and
written up in FT7h, following which a summary of the main points learned

from the power sector 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.

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

course of preparation. Meanwhile, 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 col-

lection exercise, the missions should:

(a) Get as much information as possible on the tariff structures
of borrowers.

(b) Ask the Regional public utilities economists to analyze these

tariffs (whether or not they are part of the mission team) in

light of the marginal costs of supply for the utility in ques-

tion. 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 analyze the tariffs for

any particular case.

(c) Check with the country economist on the relevance of shadow
pricing, fiscal policies, regional/rural development policies

and income distribution factors, and obtain his views about the

extent to which the utility's pricing policies should reflect a

need for increasing government revenues, taking into account
any likely distortionary and economic effects of increasing

tariffs for this purpose.
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(d) Consider the financial aspects of the present tariff level and

structure with respect to (i) average revenues per kWh, col-

lected in total and from each type of customer, reflecting the
average cost of providing the service; and (ii) average tariffs

for each type of customer reflecting their approximate utiliza-

tion of assets and share of operating costs.

(e) 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 cases where this seems worth tackling.



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

OFFICE MEMORANDUM
TO: Public Utilities Staff (Power) DATE: June 28, 1973

ROM: Y. Rovani

ECT: Public Utility Note No. h
Standards of Urban Electricity Distribution

I am attaching herewith Public Utility Note No. h dealing with
Standards of Urban Electricity Distribution. This Note was originally
written as an Issues Paper to guide consultants being hired by the Bank
to write a "State-of-the-Art" paper concerning what has been done, in
theory and in practice, in developed and developing countries, concern-
ing the determination of desirable standards of urban electricity dis-
tribution. It was felt, however, that the paper could form the basis
of a very topical Public Utility Note, and it has been suitably expanded
on this basis. It is topical in that it deals with some of the newer
emphasis in the Bank's operational work, e.g., emphasizing that part of
the service nearest to the consumer (distribution) as distinct from the
more "traditional" wholesale parts of the service (generation and dis-
tribution); and also with that aspect of access to service which con-
siders trade-offs between the standard of existing service and the
expansion of access to service. You will recall that the latter topic
was mentioned in the reports of the Operations Evaluation Unit.

This is the fourth of a series of "Notes" which, as I have
explained previously, will be issued from time to time on a variety of
subjects of interest to Public Utilities staff. These Notes are neither
policy statements nor working instructions. They have been designed as
a simple flexible vehicle for communication, primarily with Public
Utilities staff, amongst other things to frame and comment on issues,
not by any means resolved, but of important general interest in the sector.

The practice has been established to have these Notes reviewed
by ad hoc panels including representatives of the public utilities divi-
sions as well as other staff. Their contribution is hereby acknowledged.

Your comments and specially any suggestions for subjects to be
covered in further Notes would be extremely helpful and welcome.

Attachment

TWBerrie:pfa
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STANDARDS OF URBAN ELECTRICITY DISTRIBUTION

Introduction

1. Distribution represents anywhere from 30% to 50% of total invest-
ment in the electric power sector; hence considerable benefits might 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 one of considerable
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 power system nearest the consumer (distribution), as distinct from the
more remote parts (generation and transmission).

2. Although lending for distribution always has been a part of Bank
lending, until recently the emphasis has been on the generation and trans-
rmasion of electricity. An increasing proportion of loans now contains a
distribution element and the proportion of that element is likewise increas-
ing, Some loans are only for distribution systems and this trend is expected
to grow. In these circumstances, it becomes necessary in the appraisal of
projects to "look into the heart" of the distribution problem more closely
than in the past. There is need, for example, to study more carefully the
distribution design and engineering practices of borrowers and their con-
sultants and, in particular, to form a judgment about the standards of ser-
vice toward which they are planning. Each standard of service has its own
cost of supply and benefits. In simple terms, a reduction in the quality of
supply gives rise to a lower unit cost, 1/ which means that more consumers
can be supplied and the net benefits that the additional consumers obtain
(benefits less costs) at this lower level of supply have to be set against
the reduction in net benefits to all other consumers. Conversely, the net
benefits from an improvement in service to all other consumers have to be
set against the net benefits that might otherwise have been provided to
additional consumers. A third case is where lower unit costs can mean in-
creased investment in another sector. This is a familiar problem in other
sectors, e.g. transportation, where the net losses to one class of road
user due to lower standards are offset by the gains to other users.
Similar techniques for solving such problems can be applied here.

3. The best approach to planning for the long term lies in establish-
Ug, over time, a pricing policy that reflects both the marginal cost of
ervice at the chosen standard of supply and any income distribution, fiscal,

etc., policies that are intended. Until, however, more reliable measurements
can be made of the socio-economic benefits derived from changes in the
quality of service, heavy reliance must be placed on looking into the
variations in costs. A research project has been 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 Distribution. What the project hopes ultimately to develop is
a method to establish what are the costs for a minimum standard of service,
below which threshold both judgment and cost-benefit analysis indicate
that is unwise to go in a particular situation.

1/ Up to the point where captive generating plant is installed.



STANDARDS OF URBAN ELECTRICITY DISTRIUBTION

I. The Problem

1. Anyone who has ever attempted to introduce the concept of quality

of electric power service into economic calculations is well aware of the

difficulties of quantifying in monetary terms the comparative benefits ex-

perienced by different types of consumer. For example, it is well known

that designing a distribution system to produce voltages so low at certain

times as to impair the operations of some classes of consumer may have no

effect at all on other consumers.

2. The following questions must therefore be asked: Should a study

be made of the quality of service relating to the average consumer; or should

an analysis be made of the quality of service by categories of consumer? If

the latter, which categories?

3. Answers to these questions will vary widely between countries. In

a first attempt to deal with this subject it probably would be wise to limit

the scope by considering only the overall quality of service to the three

main consumer classes -- industrial, commercial and residential -- excluding

specialized types within each class; but perhaps singling out, because of

his social importance, the consumer in low-income residential areas (who

traditionally gets a low standard of service) and, because of his political

importance, the government office consumer (who traditionally gets a high

standard of service).

II. Quality of Service

4. Many elements can be included within the definition of "quality of

service." The basic ones are:

(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" (slow changes in voltage)

(e) Voltage "Gaps" (short intervals with zero voltage)

(f) Voltage "Unbalance" (distortion of voltage)

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. 1/ Items 4(c) and 4(f) can be eliminated on the grounds that they are

1/ The technical literature contains an abundance of references.
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produced by specialized consumers who should not be considered here, for
reasons given in paragraph 3. Item 4(e) can be eliminated on the grounds that
it is caused mainly by apparatusprotecting the main and sub-transmission
systems; moreover, any consumers likely to find it important are among the

specialized types mentioned in paragraph 3.

6. Two basic elements must, however, be included in the subject of

quality of service, namely, items 4(a) and 4(d). These elements -- Continuity
of Service and Slow Changes in Voltage -- are discussed below.

III. Continuity of Service

7. Interruptions to electricity supply are of two main types:

(a) Random, caused by the breakdown of equipment, dry years in
hydro-electric systems, years of sudden high demand, etc.

(b) Planned, caused usually by a planned program for maintaining
equipment and extending services.

Planned interruptions need not be dealt with since, in practice, the value
attached by the consumer to this type of interruption (when he receives a
warning, which he usually does) is probably at least one order of magnitude
different from that attached to a random, and therefore sudden, interruption.
There is an obvious correlation between the level of planned interruption
for maintenance purposes, the level of equipment breakdown and thus the level
of random interruption. The effect of this can be assessed only by judgment.
Above a threshold of level of maintenance this becomes a second-order effect.

8. It is necessary to decide on some yardsticks with respect to measur-
ing the level and intensity of random interruptions. Examples of these yard-
sticks 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 net-
work, its size and complexity, and its basic parameters, e.g. whether 33,000,
11,000 or 3,000 volt distribution systems are being used. Some interesting
work has been done in Britain (see Annex 1) on the percentages of total random
interruptions taking place and the average time of interruption on each part
of the distribution system, characterized by voltage levels. Similar informa-
tion for developing countries needs to be collected.

9. Based on criteria similar to those described in 8(a) and 8(b),
comparative studies of different types of network/ (differing in equipment,

1/ See "Principles for Planning of Electricity Distribution Systems in Urban
Areas", by Lindea and Liveus; also "Comparision of Design and Operational
Criteria of the M.V. Network", by a Group of Experts; also "Integrated
System and Installation Planning" by W. Kaufman; all available in Research
Files under UNIPEDE Distribution Conference October 1972.
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structure, or both) can be made with respect to the level and intensity of
interruptions to service. As a check on the results of these studies, an
alternative criterion often used in the case of well-established networks
is the ratio of kWh not previously supplied to the kWh now being suppliedafter improvement.

IV. Slow Changes in Voltage

10. Slow variations in voltage in this sense mean in developing coun-
tries moving, over a period of hours, from a low average level toward a lower
level of voltage. It is more difficult to define basic yardsticks for
measurement in this case than in the case of the level and intensity of
random interruptions. Some yardsticks, however, 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.

V. Means of Changing the Quality of Distribution Service

11. Changing the quality of the distribution service has a basic ef-
fect on both the cost of the service and the benefits obtained from it. The
cost side is more easily dealt with.

12. The following means can be used to change the quality of service:

(a) Change the basic structure of the distribution networks.

(b) Change the reliability level of the equipment.

(c) Change the level of protection against faulty equipment.

(d) Use or not use automatic equipment to restore service after
interruptions.

(e) Change the methods and equipment for system operation.

(f) Change the methods and equipment for regulating the voltage
(system on customer).

(g) Provide special mobile apparatus for emergencies.

(h) Stretch the thermal capacity of the system in emergencies.

13. To change the basic structure of the distribution networks (12 (a))
is a system planning problem. For example, there is a fundamental difference
between the "radial" system and the "mesh" system. In the radial system 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 customer normally has only one supply link but in an emergency



- 4 -

can be connected to another (possibly inferior) link. Mesh systems are usually
the most capital intensive and radial systems the least capital intensive.
Another large difference lies between basically "overhead" and basically
"underground" systems. Underground systems usually take over in practice for
load densities of 10 MW to 25 MW per square Km.

14. To change the reliability level of the equipment (12(b)) is a
matter for the specifiers of electrical equipment (usually the utilities)
and the equipment manufacturers. With the advances in technology and the
efficiency of manufacturing processes, it seems that all arguments now
center on the cost of improving the rate of equipment availability from,
say, 99.5% to 99.8%. Perhaps the developing countries' economies cannot
afford availability levels above 90%.

15. To change the level of protection against faulty equipment (12(c))
is partly a system planning and partly an equipment manufacturer's problem.
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 with a degree of success and amount of system disturbance
that basically are inversely proportional to the investment cost.

16. The use of automatic equipment to restore service after an inter-
ruption (12(d)) is becoming increasingly popular with respect to distribu-
tion systems; for example, this type of equipment helps to improve the
standard of service of radial systems. It seems likely that the cost
of such equipment (at present it tends to be high) will decrease with the
advances in technology over the years. However, cost of manual restoration
is not always high.

17. To change the methods and equipment for system operation (12(e))
is a matter for the utilities. This is the complement to 12(a), changes in
the basic structure of the distribution networks, 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 out of an existing network often involves improving the
efficiency of operation.

18. To change the methods and equipment for regulating the voltage (12(f))
is a regular means of improving the standard of supply by using specialized
apparatus on the distribution system. 1/ The sole purpose of this apparatus is
to help maintain a given standard of supply with respect to voltage level.
Despite its cost, this type of apparatus might achieve net system savings in
that a lower cost design of the distribution system might be made possible
for a given standard of supply. Items 12(b), 12(c), 12(d), 12(e) and 12(g)
act only on the level and intensity of interruptions, while item 12(f) acts
only with respect to slow changes in voltage. Item 12(a) acts with respect

1/ At a certain threshold of low average levels of voltage certain con-
sumers begin installing costly voltage regulating equipment.
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to both. In any case, however, some credible attempt usually can be made
to cost the effects of the above changes and relate the costs ofthe changes
to the quality of service. (Item 12(h) has been left out of the discussion
in that a good deal of further investigation is required in the climate
of developing countries.)

VI. Consumer Density

19. The quality of service which derives "naturally" from a particular
type of network depends on the network's physical nature (e.g. as indicated
in paragraph 12) and the consumer density. For a given type of network
at a given design voltage, the greater the density of consumers the shorter
the length of the distribution circuits, the lower the level of interruptions
and the less the voltage variations for an average consumer. Similarly,
the less the density of consumers the greater the level of interruptions
and the greater the voltage variations. In general, consumers who cost the
most to supply per unit of consumption generally get the worst quality of
service and tend to be asked to pay the highest tariff (or consumer contribu-
tion). This may well not be the optimum manner of proceeding with respect
to the economy as a whole and thus needs further examination. Typical data
on the relative costs for different types of network - e.g. radial or mesh
type, overhead or underground design, etc. -- are given in Annex 2.

VII. Marginal Costs and Improvement in Quality of Service

20. Studies have been made in various countries (mostly in France -
see Annex 3) involving different types of distribution systems to determine
both the marginal cost per kWh 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 a "benefit" from a given quality of service represent a
higher percentage of average costs in the case of medium-voltage distribu-
tion than in the case of low-voltage distribution. It remains to be seen
whether this is because the in-built standby facilities are just not satis-
factory (or needed) on a low-voltage distribution system, or whether there
is a more fundamental reason.

VIII. Benefits

21. Until more reliable measurements can be made of the socio-
economic benefits derived from changes in quality of electricity service,
heavy reliance must be placed, using judgment, on looking into variations
in changes in costs in relation to changes in the standard obtained. It
may be possible in some cases to obtain, and use as a yardstick, a reliable
estimate of what a customer is willing to pay for a given increase in the
standard of supply, e.g. in the case of certain industrial and commercial
customers. Until we gain more knowledge of the socio-economic benefits,
however, the best approach to planning is to endeavor to establish a pricing
policy that reflects as closely as possible the long-run marginal costs of
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supplying service at a particular standard of supply and any income dis-
tribution, fiscal, etc., effects which are intended (see Public Utility
Note No. 3 on Generating Plant Reserve Margins and Public Utility Note
No. 5 on Public Utility Pricing).

22. The Public Utilities Department has started a research project
to establish the whole "state of the art" with respect to what has been
done throughout the world on Standards of Urban Electricity Distribution.



Annex .

1/
The Economics of Reliability of Suoply - Distribution (Great Britain)~

Percentage of Total Interruptions by Voltage of Distribution System

Number of Consumers Affected (at most)
Voltage of Distribution

System 10 100 1000 10,000 100,000

Percentage of Total Interruotions

132,000 and above 5 8 14 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 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
System 1 10 100 00

Percentage of Faults Restored by Time Quoted
Underground Cables 2 6 2 95

33,000 Overhead Lines 43 83 100 100
Others 20-60 60-80 85-95 100
All 40 72 90 100

Underground Cables 5 23 90 100

11,000 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.,



Annex

1/
Guidelines to Distribution System Capital Costs in US$ (1968) -

Overhead Distribution Systems

13,800 Volt Primary Circuits, 3 phase Cost in US% (1968)

Wood pole construction, per Km 2,000 - 5,500
Concrete pole construction, per Km 3,000 - 6,500

13,800 Volt Primary 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 - 140

Transformers, Primary to Secondary Circuits

3 phase, per KVA 5 - 16
1 phase, per KVA 7 - 13

Transformers, Pole Mounted

3 phase, per KVA 15 - 50
1 phase, per KVA 20 - 65

Underground Distribution Systems

Total System, excluding substation, per KVA 105 - 220

Taken from a recent scan of the published technical literature.



Annex

Comparison of Marginal Costs for Improving Standard of Service 1/

Continuity of Service

Studies involving overhead and underground distribution networks
have determined both the marginal costs per kWh not supplied (the additional
expense on the distribution network to prevent 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 would be about 8, the meshing together of the
system extends that radial network from 4 Km to about 6.5 Km for the same
standard of supply; this would be worth doing if the value attributed to
each kWh not supplied is 5 francs.

Furthermore, at 5 francs attributed to each kWh not supplied, for
a "standard" French distribution network, the mesh network was shown to be
a better investment than a radial network.

Variation in Voltage Level

Maximum 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/ Taken from "Report by the Mixed Group of Experts on the Quality of
Distribution Service" UNIPEDE Report V/VI, 1970.
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INTATIONAl BAk FOR RECOSTRAUCTION AND DEVELOPMNT

INTERNATIONAL DEVEOPMENT ASSOCIATION

OFFICE MEORAMDL

TO: Public Utilities Projects DATE: November 16, 1970
Department Professional Staff

FROM: J. H. Jennings & T. Berrie

SUBJECT: Handbook for Appraisal

1. In view of the rapid increase in activity and expansion of staff
over the past couple of years, it has become apparent that there is a need
for collecting the various kinds of standing instructions (0.M's, D.M's,
etc), and our working procedures that have developed from experience, into
a single document. Thus, a concept called a "Handbook for Appraisal" has
evolved. It will be more useful for new staff, but, based on trial runs
with the first two sections, experienced staff will also find it quite
helpful.

2, Attached are the first two sections:

a. Checklist for Appraisal Missions - which is de-
signed to help plan and organize the work of
appraisal missions: and,

b. Outline for Appraisal Reports - which is designed
to aid preparation of appraisal reports.

3. In due course, there will be a section on "Procedures", i.e., the
mechanisms of preparation and review of reports from white to grey covers;
there will be a set of suggested formats for certain annexes (mainly the
three basic financial annexes), and a glossary aimed at standardizing
financial and economic terminology. Several brief "methodology" papers are
also planned, covering subjects such as "How to Calculate an Internal
Financial Rate of Return", "The Least Cost Solution", etc. The Handbook is
seen as a collection of loose leaf stenciled sheets, suitable for carrying
in the staff member's mission notebook. However, several other arrangements
are possible.

4. In the Introduction of both the "Checklist" and "Outline" we have
tried to make it clear that they are intended as aids - not as impositions.
The professional competence and good judgment of the appraisal team, and the
guidance of the Division Chief, continue to be the most important factors in
the appraisal process; and full responsibility for the quality of our
appraisal work rests with them.



Public Utilities Projects - 2 - N'ovember 16, 1970
Department Professional Staff

5. These sections will be revised from time to time to reflect our
experience in using them, and also our gradually evolving methodology.
After you have used them, please tell us whether you have found them help-
ful, and give us any ideas for changing the form and content to make them
more useful. If you find them worthless, tell us that too.

JHJennings/TBerrie:cdd



INTERNATIONAL BANK FOR RECONSTRUCTION AN DEVELOPMIEN

INTERNATIONAL DEVELOPMENT ASSOCIATION

PUBLIC UTILITES PROJECTS DEPARTMENT

CHECKLIST FOR APPRAISAL MISSIONS

See 0.M. 5,02 - Project Appraisal
* See 0.M. 5.50 - Public Utilities
* See 0.M, 6.01 - Loan/Credit Preparation and Negotiation

See D.M. 1,1 - Preparation for Appraisal Mission

ITRODUCTTON

The checklist is intended to serve as a reminder to appraisal
teams of important points which need to be considerea during most appraisal
missions. All of the points listed are potentl ly vfal for a given pro-
ject. However, the ranking in order of importance will be different in
every case, and some of the questions may not be relevant for a specific
project. It is suggested that the first part of every mission (say 1/h
to 1/3) be devoted to a survey of all the major aspects - to the point
where priorities for the appraisal of the particular project can be es-tablished. Then the remaining work of the mission can be planned so thatthe "must" things are done, along with as many of the "desirable" thingsas possible. If the project is a "repeater", or if there have been oneor more preappraisal missions, it may be possible to do this planning be-fore the mission.

The checklist does not reduce the appraisal team's full profes-sional responsibility for the work of the mission. The team should con-sider all of the relevant aspects, whether or not they are on the list,and the extent to which each question is investigated is their decision.
Thus, it should not be used mechanically, but as an aid to memory, as ameans for organizing the -,ork of the mission, and as a preliminary to pre-paration of the appraisal report. It is not an outline of anappraisal report. See the "Outline of Appraisal Reports ", which containssuggestions for the focus and content of each section.
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Read at least the summary of the latest economic report and the
sections on the sector concerned.

1.10 Consider:

a. Geography and natural resources;
b. Infrastructure;
c. Inflation;
d. Local currency availability;
e. Foreign exchange problems; and,
f. Cost of capital

1.20 Consider the overall effect of the project on the economy (in-
cluding the effect of rot doing the project).

1630 How does the project fit with development plan?

1.40 How may the project be affected by decisions by the planning body -
concerning either the project itself or any related project.

** See 0.M. 4.02 - Country Economic Reports
See O,M. 5.02 - Project Appraisal (paragraphs 6-8)
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2,0 ITfE SECTOR

Some of the detailed information listed in this section could
only be obtained during a full sector study. If no sector study has been
made, the mission should not attempt to make one; the scope of their in-
vestigation should be indicated in the terms of reference, However, the
mission should, in all cases, attempt to obtain a broad understanding of
the major questions.

If the sector is represented largely by one national entity, these
questions will overlap to some extent with the Project, Borrower, and Justi-
fication sections. The mission should obviously adjust its work accordingly.,

2.10 Organization (Legal and Institutional)

2.11 Review and evaluate applicable legislation.

2.12 Review the institutional structure of the sector with particular
attention to the ministries and/or departments of the national
government which have a direct interest or involvement in the
sector. (Prepare an organization chart, if possible.)

2.13 Are the operating units public? private? or some variation or
combinations of these?

2.14 Determine the means (if any) by which the national and/or local
governments regulate and control the operating units of the
sector, e*g., rates, capital and operating budgets, procurement,
employment and personnel policies, board memberships, operating
regulations, design criteria, expansion of service policies
(e.g., rural electrification) appointment of management, public
utility commissions, licences, etc.

2.15 What is the position of the borrower in the sector? Determine
the relevant relationships with other parts of the sector.

2,20 Technical Characteristics of the Sector as a Whole

2.21 a. Present demand (national and by region);
b, Production and sales records (by category and

total);
c. Losses (separating if possible - company use,

"physical" losses, theft, inadequate meter
reading, etc.);
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d. Historic growth rates;
eb Demand patterns - national and local (kind of

consumers, extent and timing of peaks, load
factors, changes in areas served, effect of
climate, etco), Consider price and other
policies affecting level and structure of demand;

f. Problems in quality or quantity of service, per-
cent of population served;

g. Study and evaluate any recent market studies
(national level);

h. Demand forecasts (total and by consumer class);
i. Describe any market studies needed; and,
j. To what extent has demand been affected by con-

sumers providing their own service?

2.22 Determine existing production, transmission, distribution
facilities (national and local)

Kinds, sizes, capacities, lengths, any noteworthy technical
characteristics of important items.

2.23 To what extent can goods and services needed for operation and
expansion of the systems be produced within the country? What
are production capacities, quality, price? To what extent can
or will they be competitive for the project?

2,24 To what extent does the sector have available the technical
and managerial skills necessary to operate and expand the
system?

a, Quantity and quality of managers, engineers and
technicians;

b. Training facilities (universities, trade schools,
overseas training programs, etc.); and,

c. Availability and quality of local consultants.

2.30 Sector Investment Program

2,31 What are the objectives of the sector program?

2.32 For other works included in the program (of which the pro-
ject is a part):

a. Physical description;
b. Cost estimates;
co Procurement and construction schedules; and,
d. Preparation and execution by whom?



2.33 How is the program being financed?

Major local and foreign sources (including the Bank
Group).

2.34 General evaluation of the program

Is the development strategy the best of alternative
possibilities?

See O,. 5.01 - Preinvestment Studies
See O.1I 7.03 - Sector and Feasibility Studies



3.0 TE:E PROJECT

NOTE

Some of the questions considered in this section will usually
be presented in the Justification section of the appraisal report.

See O.M. 5.02 - Project Appraisal

3.10 Background of the Project

3.11 The borrower's present technical operations

a. History of physical production, bulk purchases,
if any, and sales (by customer category, also
geographical distribution, if relevant);

b. losses (and analysis - see 221"c");
c. Historical growth rates (total and by category,

if possible). Consider the effect of any very
large consumers;

d. Important characteristics of production, trans-
mission, distribution facilities. Is the
system well-balanced? Is the technology ap-
propriate?;

e. Load and plant factors (present and past trends)
in principle areas concerned;

f. Service area and population served;
g. Number and kinds of customers (by same categories

as sales);
h* General quality of service (evidence of shortages,

if any) in principle areas;
i. Quality of maintenance and general technical

operations; and,
j. What improvements, if any, are needed in technical

operations (whether project related or not),

3.12 History of development of the project:

a. Studies, reports by borrower or others;
b. Quality of studies and prcposals; and,
c. What is the present status of preparation of

the project?

3.13 Demand forecasts:

a. On what methods and data are the demand fore-
casts based? (See 2.21 "e"' and "h");

b. Have the forecasts been made from more than one
approach, i.e., can they be cross checked in any
meaningful way?



c. If more than one forecast has been made, do they
form a consistent set?

d. Give an evaluation of the forecasts together
with a credible range about the mean value if
possible; and,

e. Should data collection and forecasting methodology
be improved?

3.14 The borrower's investment strategy:

a. Is it intended to fully meet forecast demand? If
not, why?;

b. Have sufficient alternative investment plans been
considered? How were they selected?

c. How was the chosen plan selected? Was it a true
minimum total present cost solution? Check the
test discount rate and whether alternative plans
would have been selected on other values of the
test discount rate. How sensitive was the
selection to this?

d, What is the sensitivity of the selection to un-
certainties in cost and demand data, and other
criteria, e.g., availability of foreign exchange,
ability to obtain long-term debt, political con-
straints; and,

e. How does the project fit into the chosen sector
development plan with respect to timing and al-
ternatives? How sensitive is the project's
selection to choice of sector development program?

3,15 Internal financial rate of return:

a. Calculate the return on the project alone, if
possible If not, can the rate be calculated for
an increment to the system as a .iole?

b. Can a meaningful range be placed on the return?
What are the main parameters to which it is
sensitive? Can the results usefully be expressed
in the form of probabilities?

c. Can any meaningful benefits be included besides
the financial revenues, e.g., social benefits,
secondary benefits? What is the resulting in-
crease in the return? Are there any other costs
which need to be considered?

See 0.M. 5.03 - Economic Tests of Project Acceptability



3.16 Consider relationships between the borrowores program, the
sector program, and any other related project.

3.17 If the borrower has had a previous loan or credit from the
Bank Group or other development agency, evaluate the per-
formance in executing the project. Reports from US-AID,
IDB, and other agency projects may be relevant.

3.20 Description of the Project

3.21 'What are the components of the project?

3.22 Which components are proposed for Bank financing?

3.23 Is the project self-contained? Or, are there outside elements
vital to its success (e.g. sewerage connections over long-term).

** See D.M. 2.5 - Definition of Capital and Current Expenditure

3.30 Cost of the Project

3.31 Detailed cost estimate

See D.1 2.3 - Presentation of Cost Estimates
See D.M.2.h - Calculation of a Project's Foreign Exchange

Costs

a. Breakdown by component or contract;
b. Foreign - local;
c. Contingencies (physical and price level changes)

by foreign and local exchange;
d. Engineering, training, management and consultants,

etc; and,
e. Interest during construction shown separately.

3.32 iWhat is the basis for the estimates? Degree of uncertainty?
Risk of important changes in local and foreign inflation rates?

3.33 Comparative unit costs, if appropriate

See D.M. 9.1 - Cost Ranges

3.0 Execution of the Project

3.41 Procurement (see Procurement Guidelines)
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See O.M. 5.08 - Procurenrit
See D.M. 12 - Relations with Execu;ie Directors

* See D.I. 206 - Statement Concerning Procurement
* See D.4, 7,1 - Origin of Goods
** See P U.P.M 7 - Expenditures under Contract

Administration of procurement - what is role of con-
sultants and borrower in preparation of documents, ad-
vertising, opening, analysis of bids, prequalification,
etc.

4*See OeM. 5.07 - Consultants
* See DeM! 8.l - Selection of Consultants
** See POU.P.M. 16 - Selection of Consultants

See 'Uses of Consultants by World Bank and its Borrowers"
See Om, 5.09 - Financing Engineering

Which contracts will be on full international competition?
- limited competition? - local competition only?

What will be the position of local bidders?

4W See 0.M2 2.05 - Preference for Domestic Suppliers

Is standardization a problom?

Details of mechanism for comparison of bids (specific
attention to local preference)

* See DJ.M. 7,2 - Comparison of Bids

a. Details of import procedures and any potential
problem - e.go import license, duties, taxes,
fees, regulations, procedures, or' customs that
may affect project; and,

b. Joint or parallel financing (procurement aspects).

3.42 Supervision of ccnstruction

Role of consultants and borrower?

** See 0.M. 5.07 - Consultants, etc.
* See D.M. 8.1 - Selection of Consultants by Borrowers

Field supervision, inspection, quality control.
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Financial control (procedures to be worked out with
accounting department), certification of payment re-
quests.

Periodic reports, contract numbering system, etc.

* See D1. 5.2 - Procurement Data

Schedules:
a. Procurement;
b. Construction; and,
c. CPM/PERT (if any)

3.43 Disbursement

a. Describe disbursement mechanism proposed for
Bank loan;

b. Explain Bank requirements to borrower; and,
c. Prepare a quarterly disbursement schedule

* See 0.M. 6.05 - Disbursement
See Controller's Department Iemo on Forms and Procedures

Details of disbursement or drawdown mechanism(s) for
all other sources of funds.

3.bh To what extent does technical staff of borrower need
strengthening for the construction period? operating
period? - Should this be done with consulting firm,
individual consultants, secondient from within the
country, expatriates as individuals or under bilateral
aid, overseas training, addition of permanent staff,
etc.

3.45 Consider the construction phase from the point of view
of the Bank's project supervision activities:

aa Are there any foreseeable problems?
be How frequent supervision mission?; and,
c. Discuss reporting requirements (technical aspects).

See 0.M. 6.06 - Supervision

3.46 Miscellaneous
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a. Identify any effects on the natural en-ironment
which the project may have (e.ge loss of agri-
cultural land or fishing grounds; pollution of
air and water; chemical pollutants harnful. to man
or wildlife; disturbing or destroying a valued
natural habitat or reserve). Discuss the signi-
ficance and possibilities of increasing, avoiding
or minimizing these effects - and the costs in-
volved. Should any related costs/benefits be
taken into account in the estimate of the economic
return;

See POUOP.M. 19

b. Resettlement;
co Land acquisiticn prcblems; and,
d. Water rights

See O-K 5.05 - Projects on International Waters.
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4,0 TKE.2BOP2OUZTY

4,10 General Organization

See 0.M. 5,04 - Organization and Management of Project
Entities

4.11 Is the present organization appropriate for planning, ex-
ecution and operation of the project, or is some other kind
of entity or a different structure needed? (This question
needs particular attention when the project is large in re-
lation to present operations.)

See O.M. 3.02 - Choice of Borrower, etc.

4.12 What is the legal basis of the organization and any note-
worthy features of the legislation or decree or charter,
etc. If the necessary information is available, before
departure the mission should discuss this question with the
Legal Department,

4.13 What are the important provisions of any regulations or
controls which affect the borrower (see 2.14)? Any problems
of borrowing power or obtaining guarantee?

To what degree is (or should be) the borrower autonomous?

What constraints affect the ability of management to set
rates?

hlh Are there any unusual features of operating regulatio ns,
rules and by-laws?

4.15 Does the borrower have any activities other than electricity
(water, telecom) service? How do they inter-relate?

4.16 1hat are the functions of the policy-making body (the Board
of Directors or equivalent) and management and the relation-
ships (formal anC informal) between them? Are any changes
indicated2 How and under what conditions are Board members
appointed?

4.17 Are there any close relationships with any other company(s)
or department(s)?
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4.18 Obtain or prepare an organiization chart for the borrower.

Consider:
a. Lines of authority;
b, Span of control;
c. Division of operational responsibility;
d. Overlapping functions;
e. Departmental structure;
f. Informal structure; and,
go Geographical structure

Any changes indicated?

°.20 Mnemnt and Staff

°.21 Investigate and evaluate the individuals in the top two
or three levels of management for qualifications, experience,
competence. How well do ther carry out their technical,
financial and general manageifment functions - individually
and as a team' Does management need to be strengthened?
Should the Bank have a voice in selection of key managers?
if the Board of Directors take an active role in management,
their abilities should also be taken into account.

4.22 Would the organization be seriously damaged by the loss of
one or two key men?

).23 Adequacy in numbers and quality of staff below management
level:

ao Engineers and technicians;
b Accountants; and,
co Administrators

Is there much turnover?

What are the important gaps (if any) at all levels, and/or
describe any problems of overstaffing,

1,.24 "rhat is the total number of employees (by categories if
possible)?

Is the total high/low? evg. in relation to number of customers?

4.25 what effect will project have on company employment during
both construction and operating periods? Are there any con-
straints on management right to hire and fire?

4.26 Are any special training programs indicated?



Are personnel policies satisfactory?

Consider:
a. Recruitment;
b. Salaries and fringe benefit levels-
c. Promotion; and,
d Working conditions

4.28 Do all employees belong to a union? How strong is it?Have union-imanagement relations been satisfactory?

4°30 M tSstems

4.31 Investigate and evaluate the accounting system, withparticular attention to its design, how well It functions,and the quality and timeliness of its output. How ef-fective are coat control methods, and the internal audit?
If the accounting system is not an effective managementtoo! what changes in the system itself and/or itsoperation are needed?

4.32 acthe trower has rore than one activity, are separateaccounts needed?

Is there need to protect against diversion of funds?
4.33 Audit

Are the arrangements for independent audit of annual accountssatisfactorY9l

Do the borrower and the auditor fully understand the Bank'srequirements and standards for the audit?

See o=0, 5.10 - Audit of Borrower's Accounts

4.35 Investigate and evaluate:

a. Technical and financial planning (long-term);b. Budget system - capital and operating (annual);c. Internal information flow (financial and operatinginformation);
d. Meter reading, billing and collecting;e. Purchasing;
f. Inventory control;
g. Public relations and customer service; and,h. insurance program



4.36 If changes in the manaenent systen are indicated, to what
extent is the borrower capable o2 making the changes itself?
Is outside help needed? if so, how much, in what areas, and
in what form?

See DMr. 8,1 - Selection of Consultants by Borrowers.
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-0 Fn ATCES

.Past Record

5.11 Analyse incom e sta e mts for the past three to five years
with Particular attention to:

a. Average rate and rato structure (calculat index
ate" / for each year)

b. hat has been the objective of rate ol icias
c. Total revenues (by category). ote aeffect of past

arff changes;
d. Operating expenses (excluding deprecition) are

they high or low in relation to sales, nuricer of
employees, physical plant characteristics, rate
b se, number of customers, fuel costs, etc? Do
tey reflect adequate maintenance? Do they reflect
imprortjant price level changes? Whiat are policies
regarding capitalization of overheads?;

e. Depreciation (policy and rates);
f. Dividend policy (if any);

Is the borrower subject to income taxes? If so,
how is the tax calculated? What other kinds of
taxes are levied?

h. Calculate operating ratio and rate of return.

Keep in misnd that trends over several years are more re-
vealing than one year's accounts.

5.12 Analyse balance sheets for the past three to five years
mith particular attention to:

a. Plant account - basis of valuation? if reval-
uatio n needed, what is the best mechanism?;

b. Rcceivables - detailed analysis by custo mer category
and age. If receivables are too high, what actions
are needed? What is ,rite-off policy, if any?;

c. mventories - level, valuation;
d. Cash and equivalent - TWhat is the normal level of

working cash? Are overdrafts used routinely?
Does level reflect needs for project or program?
Does borrower have complete or limited control
over its funds? How effective is management of
cash?;

T ndex rate is the average rate (expressed in Ug/kwh, UES4/1,000LS gal., etc.) necessary, with all other factors remaining unchanged, toproduce a 10% rate of return.
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prticulara and ono toaning), tns condtions
.Amortioaior snaeciLs, nrtago and other in-
e. nEf re ony chane exchange rtes, .

5.l f d-i hquebya re tar consolie. d caler aont ri-
an oi n. in etty of thenolde(i)

51 Acc0t ayabl - by cteory e saes ofe prare,
i ontr r elacte mplier s.ltionship asfatory?

5, th p e t - o eer urong teroj, ete;
Rnen quiremeien tnd cs:mtments;

ko Calculate otiaquity ratio and c.urrent ratio.

5. il3 Anlss of. cash flows for past three to five years vith
particiular atten4tion to:

a. Capital expenditures
bo Sources of debt ad equity;
c, Aount of self-financing;
b. Debt service coverage an
., Effec any chan e in exchange r ates

. i basic statements ar consoidadted call attention to
any important effects of the consolidatione

Obtain aod analyse as necessar the statementn of parent, sub-
sidivey, or related co anieseo

u.2r inanci lan

see OH,.5.02, pages 4.-5

5.21 FOr thie project and other works during the project period:

Requirements:
a. Capital expenditures by time period;
b. Debt service; and,
c. rorking capital, dividends and olger rean t areents

Sourceo
a. Bank loan - basis for amount and terms

of loan proposed. Does the borrower neejd
the loan? Is any retroactive financing in-
volved? For consultant services - for supply
or construction con~tracts? is any local
corncy financing Involved? if IDA, wh at
relen.ding terms and legal arrangements are
proposed?



See 0O. 2.01 - Payment Terms of Loians and Credits
See 0.M4 2.03 - Forcign Ezxchange loans for local Expenditure
See P l M. 16 - Local Currency Financing
See 04. 2.06 - Interest During Construction
See 0 3.04 - Security Arrangements

b. Other borrowing - local bond market, government,
suppliers, etc. - amounts, terms, conditions;

c. Joint financing (if any);

See 0.M. 3.03 - Joint Financing

de Other sources of funds - government equity or
grants, sales of shares customse ontributions
internal cash generation; and,

e. Present status of all arrangements in (b), (c)
and (d).

5.22 Are there well-defined and detailed disburs.ement or drawdown
arrangements for all sources of funds?

5.23 w hat measures are proposed to cover any cost overruns?

5.24 Is there need for the Bank to establish any kind of control
over the level of capital exienditure for the program and
the project? After the project?

5.30 Financial Forecasts

See 0.M, 5.02, pages h-5

5.31 General instructions:

a. Projected income statements, cash flows, balance
sheets should begin with at least one year's actual
figures (preferably two or three) and extend at
least two full years beyond the year of the closing
date. See for the standard form of
the statements and standlard terminology; and,

b. The projections (especially the income statements
and cash flows) should be completed (or at least
roughed out) in the field so that the assumptions,
the figures themselves, and their implications
(e.g. for rates) can be discussed with the borrower.



5.32 Projected income statements

a. Physical sales - related to technical forecasts,
any change in sales mix, losses? Any change in
consumption expected to result from rate changes?
To what extent are long-term sales contracts
important?;

b. Rates and rate structure (shat kind of covenant
will be proposed);
Calculate average rate and index rate (see 5.11,
(a)) by years;

c. Revenues - from sales, other fees and charg:
interest, non-operating revenues. Take into
account a reasonable amount for uncollectable
accounts;

d. Operating expenses - detailed projection by
category (see standard statements) and, if
possible, separately by function (production,
transmission, distribution, administration,
etc.). Important assumptions in notes. Give
specific attention to the effect of the project
on the present level of operating costs;

e. interest (see standard annex for debt service
projections);

f. Dividends; and,
g. Analysis (standard ratios plus other noteworthy

features)

See D.M. 2.7 - Sensitivity Analysis

5.33 Projected balance sheets

a. Forecast of receivables;
b. Forecast of payables (special attention to pro-

cessing of project payments);
c. Inventory changes;
d. Short-term investments, investments in sub-

sidiaries, etc;
e. Plant account - work in proCress and timing of

entry of facilities into rate base, make clear
the basis of valuation; and,

f. Forecast of debt - is there any need for Bank
control of long- or short-term debt?

5.34 Analysis of balance sheets (see for standard ratios).

5.35 Projected cash flow statements.

5.36 Analysis of cash flow statements (see for standard ratios.
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6.0 MISCELLArOUS CONSIDERATIONS

a. Keep in mind the need for protective covenants and
other kinds of assurances from the government and
the borrower;

S See D. 6.1 - Loan Documents
See D.M. 62 - Contractual Docunents

b. A timetable for specific actions or events pre-
requisite to negotiations, signing, effective-
ness of the loan should be discussed and agreed
with the borrower;

c. The general provisions of reporting requirements
should be discussed; and.,

d. A specific channel of communication (including
copies to other parties) should be agreed with the
borrower.

JHJennings/TBerrie:cdd
November 12, 1970
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INTERNATIONAL DEiELOPMENT j INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
ASSOCIATION | RECONSTRUCTION AND LE'IELOPMENT CORPORATION

OFFICE MEMORANDUM
TO: Public Utilities Staff (Power) DATE: June 20, 1973

FROM- Y . Rovani

SUBJECT: Public Utility Note to. 3
Generating Plant Reserve argins

I an attaching herewith Public Utility Note No. 3 dealing
with Generating Plant Reserve Margins, a topic of importance with
respect to power system planning, operation, standards of supply,
etc. This is the third of a series of "Notes" which, as I have
explained previously, will be issued from time to time on a variety
of subjects of interest to Public Utilities staff. These 'lotes are
neither policy statements nor working inst ?uctions. They have been
designed as a7 simple and flexible vehicle "or communication,
primarily with Public Utilities staff, reg rding important develop-
ments, such -.s Public Utility Note No. 1 d,,aling with the Petroleum
situation; to keep staff posted on specifi . Bank lending problems,
such as Publ.c Utility Note No. 2 on estim ting the costs of Large
Tunnels; to report on progress regarding langer term research
projects such as Village Electrification; and finally, like this
Note, to frane and comment on issues, not necessarily resolved, but
of general interest in the sector.

The practice has been established to have these Notes
reviewed by d hoc panels including repres:ntatives of the utilities
divisions as well as other staff. Their contribution is hereby
acknowledged.

Your comments and specially any 3uggEstions for subjects
to be covered in further Notes would be extremely helpful and
welcome.

TI'Berrie :jr
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IV. oenff ecurity to umers

7. Isem raso nable t v o spose that the benefits of security to
the consumers vy aording to te te of day or year of the potential
load reduction, t d n and Lhe type or consumer affected. The dur-
ation of the load reductioncan be particularly mportant in aluminum works
and similar csprocs industries where a lengthy disconnection
might cause oni l d . Unless such industries dominate, in order
to simplify the probCle it usully is possible to assume that either the
duratio of a dicneton will not be long enough to cause the sort of
damage or that eur to this type of supply is provided for separately
from the rt of

n ring to estiate the benefits f security
for a et n tr to d ing- -eteen voltage/fre-
ueny onecons. Apart from those consumers

usng or frequency eanges (e.g. computers,
ctrol votage and frequency reductions may be
scarc erma ;part of dail life. This can be

oa lure to supply kWh may cause high-
Ih nal value is greater than the price
nal use may be less val Nie than a

.rAs indus trial, commercial a th wealthier
tvoltae and requency ..duc tions by the

eeulators (as in Argentina).

9. An stimate of e value of kWh not supplied must have regard to
the possibrnof production of goods and t capability and cost of
being able to s ly th producers The maximum value of the benefits fore-
gone by an addtonl conser of a kWh not suppl s at least equal to
the cost pr kW of any captive plant he is prepared to put in (if any) di-
vided by the number of hours during which he is catering for public power
shortages. A le v e of the benefits foregone is represented by the
change n vale aded averaged out over the year) due to the non-supply
of a kWh, remmberng tat some costs normally counted as variable (e.g.
labor) may be f costs in the short run. The ability to determine these
values with any acuracy will vary from case to case. A minimum value is
the average revenue per kWh not supplied at current tariffs.

Commmica Conumers

10. An a oachsi ar to the above can be made for commercial con-
umners. Here it is oten more difficult to determine the change in value

added (or the pr s f e e to the non-supply of a kWh than in the
case ofindustrl cons . Again, the ability to determine the values
with any accl vry from case to case. A minimum value is the
average revn ekh not supplied at current tariffs.



11.t ydmesi cons rs on a kWh not
suppliewil l vd b g pero d and in some
activities ah io p i postponement of
the actity. Tt iwok and leisure;
time s t n e c vy wl vy wh te l, sandard of
living and wage leo a lc consumer, the maxi-
mum valuof the beneiu of a kWh is again
represetd by at l a ve an prepared
to put in n v buing w h n is cater-
ing ior pubic power a A vau of t enefits, howver, and
the value of the bn by avrae and s l d tic sumers
are much mre dfiu otiimd othe

tota amount pniaspplying heat/
light (eg. kroene s a nd and ) diid by the number of
kWh not expected t b suppl . Amiiumn ivau for this its the average
revenue per kh no ppde a cr a

12. Wh rh v e o ey n comunity ervices,
eg. treet lightin traffilights, la ent and hositals, which

lntrinsically hae ig soio liialvl e deanding individual high
standards ofscy t ismr economic to provide them by mneans of
emergency on-i geeaion or baeries tan b raising the standards for
all c

V.

13. The aove epiral analyss wil ld to a set of values that
consumers might plac o k nt sppl a

industrial constuaers: ad to bf
Commrcil cnsuers cito d4

An average for emr clas, w d b e nmr o consumers -
kwh in the large, meid sml categoris can be made An average for
all conuer classes, wer po of total consumers-kwhs
in each ciass locnb ae

14. Comprehensvestias we me in t rio 1967/68 by a
Swedish Comitte on Supp nterrupion Costs, which carried out a survey
among consumers o ec cy interruption (i.e.

eludng cost a paature - er, discomfort, etc.). A
summary of the sim d vae tr i eden of. kWh not supplied,
as determinedby hesimple system of eighting described in paragraph 13,
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industrial consumers: 3o pe kW
(lower figure apply to Ocnsum rs

isconnectable a peak)

Dwe st iF c cnaners: 7
Comeril c 1nmr: 96n pe kWar

This Swedish workis worth~y of study. The Engliish versi on is "Costs of
interruptions in Electricity Supply" (Septmber, 196)). 1/

15. The U. p. Federal ow Commssion in i report on t ortheast
Piwer Failure in November 1965, suggests that the tota economic loss at-
tributable to the failurte was in the neighborhood of $100 million. At a re-
cent UNIPEDEP Congress in Madrid, Lalanderi of Sweden suggested that this was
consistent with the Swedish estimate that the average cost to consumlers of
a supply interruption is 20( per kW plus 40/ per k~h. mother example of
the value of electricity not supplied, which was~ appiedi by a power company
in Japan in the 1960s,* is:

$2.8 to $6.6 per wac (depni on
the magnitude of r he interruption)

kWh v : 20/ per kWh

1f. Tne oa erutnM o spl J end not only on the
kWhs not uplirn ross m itu ; for Astance, the effect
of a loss f r 'e minuten migh no be equal to a loss of
5 MW for 100 nnhs, n caolati; the beefits of electricity sup-
ply, both the rhe kM:aue :hoid be ta n ito account if
this is pract b Al o fures cane rearded as only the cru-
dest of guides hey have been d rm ii fo r larg, interconnected
electri city networksindeveloped coa~ Ih v ;for developing
countries may wr - p' ali lot t se th small electricity
networks, For rr e tere a repon prepared by Ebasco Services for
Taiwan Power Co ystem mre e capacity reirement under the sys-
tem plannin dy of he ank snd power loan toaaipower. 2/ The re-
port tries to -in the optitmum standard of securt by alancing the invest-
mont cost and th eco due o ur rtailment on a macro
basis. Although te re ± was not priect d to insufficient basic infor-
mation, the approach is correct,

17. The rnr nefis to the economy as a whole are any sales taxes
received from .. of kh that would not otherwise be produced.

1/ Available from the Public Uii ties Department, CPS,

2/ Available from the Public Utilities Division, Asia Projects Department.
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18. The inirect benefits of security to the ut~ility are !te goodwill
associated with a high standard of supply. Tis is~ partly reflected in the
attitude of consers toard installing privaly owned plant, as already
discussed, and partly in the consumers' attitude tward paying their bills
on time, etc. Ialo affct the logtn rowh ae fh power
sector. 1/ Alidiect efsre inab decided on only
by judgement.

19. A hie te s o aagement from
the operational and o l eio may increase
the ta k from th financ and other pbi reaions points of view).
The question has to be as , ever, h much consums money should be
spent to safeguard~ th inustry's repu ttion or to ease the tasks~ of its
managers. Befoe proeei to the cost aspet o seury, so inking
items will be dealt wih ie. whe ad how t o pr ovd for scurity.

VII. When to

20. Any pr of the e suppy s cn fail at any time.
With respect to generatin plant, suf fic lant must be operating or
available at any time,* at less than full output to take over quickly a
reasonable proportion of the loss of outpu ~caused by the failure of other
generating plan n th y

21. In power system wth a large proporion of thermal Enerating
plant the period of syte peak demand, 2/ when nearly all generating
capacity is a o ti, nd to b cily catered for. For planning
purposes some pare generain capaciy (kW) must be bult into the system.

22. niiant proportion of hydroelectric
plant, e pa em a a thr period of im-
portani is tp te : ane nor bing able to
supply bot aa, (kh require-
ments due to o For on g purposes some
spare hydror. Into the system.

VIII. How t o P rovd e

23. Wh(thermximu demand (kW) or electrical energy (kWh) is the
predominant facto rh basic method for roviding security is to install
a margin of ar geerating pd above the capacity required to
meet the mean expected peak demand and usually expressed as a percentage of
the latter. Some ofthe contrs wh significant proportions of hydro
plant take f r y h outpu ha could be de-
pended upon ie d ain oer sch countrie the average
year is used in the estmaes

I/ There i s d hi s

2/ n such yte h i only critical" period.



24. Methodo determining what dee o s y wl e provided
by a particular z of eatin p in 1/ a based on
"probabil ty" a r xrinc" "i" n s connotation means
that the probabilty of meein deman (k or kh is calculated from em-
pirically foun ditrbuin unton o tedeiainsofgnerating plant
availabilityaddmda y paticuartie ro e ea expected
values. The distibto u analysis of
past yea. The use o isJ l base on an analysis of
past year; but na and judg-
ment s uxr from the aver-
age.

25. The mehdonutn h ereo euiyi very Ma in the
numbers of yeain ha b, due to a
shortage of generatW o ) Fr cm nts 2/ of "allowance"
are usually ca'ted for n th abvepoces

(a) Allowac focnetite fla k

(b) Alloanceo gnratio outu beng eowth mxmum expected
unexpcted ydrolgicalcondiiots)(c)Rlanc n inteconectionbetant or

(d) li r uency
or by0eneUo b u i ragee it osaes

The degree of ca sn cn be dermined either
by judgemen y npied plant mrgin
whose costequatehfs to con s ad the economy, as calculated
in paragraphs 7 r ture o

26. Additional security mples aadd l panmargin and there-
fore additional captal cost forthe gena sociated trans-
mission equipmet t cnnct the plant t eectr power system. These
costs are usually lated on a $/kW/annum basis, the capital cost per

kW being converd i annuity over the plant's economic life at an in-
terest rate eqa t heopotnty cost ofapial

/! A the ma n n e hc mt ao increase.

2/ See " t-n poan Power
San ions on Power

Appartu d8 N 1, a y 199 (Available in
the Join ibrr)



Sa7. fithroito 4etken intocosdeatoni:

(i) The adition of new, (usually) highly efficent generating plant
to the sstem c, in the first few year f its life, effect large

savings in total operating costs in that some e existing
plant need not generate so many kWh. This efect must be costed,the costs given apresent value, these present values totaled,
then annuitiz~d over the life of thne additional generating plant
at an interest rateo eual to the pprtunityv cost of capital
and the ann uity subtracted from the annut ied capital cost. 1/

(ii) in systems where L. :gee of Inttion is small, a small
anount of judgmnt Is b~et tha a gea a o c , tion.

(iii) Lt is usuay po em to me t or - aes of supply in the
eAl ur crm 'y a g e ther ' or turbe plar',, but

this ~ ~ ~ ~ ~ ~ ~ ~ ~~a ma ednth n os cumci h g-terim

TX. Calcuing theWarante Plant Mar in adrteereeofSecurit

28. Thus th ararthmetic of calculating the warranted generating plant
margin and the degree of security becomnes 2/ a matter of determining that
margin at which t

100 I - imsI where,C b

IC Net cs i kW/annum of an icia et rplant margin.

H nNumber o hurs per annu considered to be at risk at the degree
of security

Ig Incremental benefits in //kWh/annum.

29. The ne i onhipa beee tie . 'ant margn an t ahe degree of security
for a particuar ynow tht c e calculte ae described in
paragraphs 2 throand in more etail in the anicle cited in the foot-
note in paragraph The heart of the calculation is the daily load curve
of electricity ant ime for "typical" days of the year.

30. any en t a e u:e at thre is insufficient data
to calculati caes a rough check o judget can be made by

dividing I b b can b determined with some accracy for any system)
and judging wht hn it wu ldw t pa - quotient times

1/ See "The Economics of System Planning in Bulk Electricity Supply" by
T.W. Berrie, in "Public Enterprise" *Penguin Economics, 1968, available
in the Joint Library.

2/ The worthiness of separating out a warranted margin to cover the most
critical period (kw) , a distinct from that to cover an average of all
periods at risk (kWh), is not great, except in the case of the most com-
plex of electrcity systemsf.
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100 for I i 1 f looks about ten times too high (or low) then one can ex-
pect that something is wrong with the generating plant reserve margin being
used for planning purposes. Some perspective must be borne in mind when
making such a judgment with respect to the "lumpiness" of plant installation.
When large elements of generating plant c acity are being installed as a
regular part of a plant extension program, then I should be applied to the
average conditions over (say) a five year perod.

31. In the few cases where the judgment referred to in the above
paragraph cannot be used, it is still possible to examie alternative degrees
of security with their implied plant margins and net costs in order to "seek"
a set of appropriate vaiuc:. In Annex I are typical criteria for determin-
ing "ad hoe" generating plant margins, and in Annex 2 are some typical
values.

32. Annex 3 gives a list of questions which appraisal missions can use
to collect information on this subject and make an assessment of the stand-
ard of security which is appropriate for the particular system being ap-
praised.



ANNEX 1

TY21cai Criteria for Determinina "Ad Hoc"

Generating Plant Margins t Critical Period

m Systems

Largest gener tor out of serice
Largest and 8Cond largest generator out of service.
Largest generator and largest transmiis on link out of service.Judged percentage of system peak demand from past experience.Typical figures from other systems ( ee Annex.2).

Pant flydro S t ems

Water availability during a "dry" year.
Water availability during an "average" year (5 out of 10).Ef.fec ve' gen"ration capacity.
Typical figures from other systems (see Annex 2).



ANNEX 2

Degree of Security of European Systems /1

Gross Plant Degree of
Predominant Basic Margin (% Security (years of

Country Problem Method Peak Demand) Failure/10 year period)

Austria kW and kWh Experience 9 (of Ultra- No Estimate
Dependable
Hydro)

Belgium kW Probability 15 0.1
Danmark kW Probability 16-20 2-2-1/2
France kW and kWh Probability 17 0.7
Germany (F.R.) kW Experience 17 No E!nimate
Great Britain kW Probability 17 0.3
Hungary kW Experience 9 No Estimate
Italy kW and kWh Probability 16 No EL..ate
Netherlands kW Probability 27-30 0.03
Norway kWh Experience 16 2/ 0.1
Poland kW Experience 14-1/2 No Estimate
Portugal kWh Probability 20-25 0.5
Spain kWh Experience 20 0.5
Sweden kW and kWh Probability 19 0.3
Switzerland kWh Experience 10-15 No Estimate

ft For much more detailed information see "Security of Supply in Planning
and Operation of European Power Systems" by Cash and Scott, IEEE
Transactions on Power Apparatus and Systems", January 1969, available
in Joint Library.

L2 Gross Plant Margin calculated on a somewhat different basis using "firm"
capacity instead of installed capacity. Norway is an all-hydro system
and always carries out calculations on the basis of "firm" capacity of
generating plant, i.e. that capacity which can be depended on (calculated
from the water available) at the critical time.



ANNEX 3

Checklist forApraisal Missions

The following items are listed , a rminer to consider
the important elements in assessing the required m rgn of spare
generating plant in any development program:

1. What is the "critical" period for the system (time of
year, duration etc.)?

2. What is the implicit or explicit standard of risk adopted?

3. Is the value assumed for the percentage of total. gene 'ing
capacity available at times of system peak demand reasonable?
How was it determined? Could a figure greatly improved in
accuracy easily be produced by better data or method o,
analysis? What is the adequacy of records of duration, size
and periodicity of his orica outag n -mg plant?

4. Have errors in forecasting the maximum demand and/or total
system energy requirements been allowed for adequately?

5. Has any allowance been made for "interruptable" demands?

6. What percentage of demand can be removed by reducing voltage
and frequency?

7. For systems with a significant amount of hyrdo plant, what
class of rainfall year has been planned to (average or low)?
Is this assumption reasonable?

8. Has the feasibility of obtaining electricity from other systems
been examined?

9. Has any thought been given to determining the change in costs
to the economy of planning to a higher or lower risk standard?
If not, could some figures be easily calculated, however crude?

10. Is the level of generating plant margin consistent with normal
planning practice on similar systems?

Predominately Thermal Systems 10% to 25% 1/
Mixed Hiydro-Thermal Systems 15% to 30% T/
Predominantly Hydraulic Systems 20% to 40% 1/ 2/

1/ The above figures are defined as the excess of installed capacity (kW)
over the estimated naximum demand divided by the latter, and assume a
reasonable degree of transmission interconnection between generating
stations,

2/ See also note 2/ of Annex 2 in respect to using firm capacity instead
of installed capacity.
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INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

1818 H Street, NW, Washington, D. C. 20433, US.A.

Area Cod. 202 T.ph.-X.Eti.3-6360 Cbl. Add.. -IN TBAFRAD

June 1, 1973

Mr. K. Shaw
Administrative Director
Overseas Consultancy Services
The Electricity Council
30, Millbank
London, SW1P PD
England, U.K.

Dear Mr. Shaw,

Standards of Urban Electricity Division
Research Project

No doubt you will have seen a copy of the letter to myself from
Mr. P.M. Prior, Deputy Chief Engineer, South Wales Electricity Board.
I briefly acknowledged the letter on May 16, 1973 and must apologize
for not sending you a copy.

I would acknowledge that it is Stage I(a), involving the writing
of the "State of the Art" paper only, which is the subject of seeking
from you a proposal at this stage. The Terms of Reference for the work
remain as those attached to my letter to you of March 29, except that
I would like to add to the "Background" the perspective of the difference
between dealing with large as compared with small towns.

Bearing in mind the approximate time expected to be devoted by your
two-man team, as given in the attachment to my letter of March 29, 1973,
could you please send to me a formal proposal for taking on this work
including:

1. A total cost, plus an approximate breakdown for each item
numbers 2 through 6 of the Terms of Reference.

2. When your team will be able to start work.

3. Whether your team will be able to carry out the items in
the Terms of Reference without breaks in between; if not,
when you would expect to complete the work.

I have no special comments on the letter from Mr. Prior to myself of
May 16, 1973. We are basically dealing with those parts of the system at
(say) 11 KV and below. The effects of devices and designs of those parts
of the system above these voltages would be treated as exogenous inputs
into the study. I have a general comment, which is to point out the
importance of gathering together everything possible on the benefits side,
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i.e. the economic cost of kWh not supplied by adopting various standards
of supply. It did occur to me that the use of one of the economists at
the Council (Mr. Boley?) for a very short period would be extremely
beneficial.

To save time I am copying this letter to Mr. Prior and look forward
to your replying at an early date. My target is to commence the study
sometime in mid-July, 1973.

Sincerely yours,

T. W. Berrie
Power Economics Advisor

Public Utilities Department

cc to Mr. P.M. Prior
Deputy Chief Engineer
South Wales Electricity Board
St. Mellons
Cardiff CF3 9XW
ales

cc: Messrs. Stern, Ray, Dunkerley, van Gent, Willoughby, Rovani
Howell, Friedmann, Berrie

Files

TWBerrie:jr
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OFFG MEMORANDUM
TO: See Circulation Below DATE: June 1, 1973

FROM: Y. Rovani

SUBJECT: Central Projects Memorandum: Public Utilities Series
The "Return on the Investmenv" in Public Utility Project Appraisals

Since it was introduced a few years ago in the appraisal of public
utility projects, the calculation of an internal economic rate of return
on a project has been the subject of continuous controversy. This matter
is already dealt with to some extent in OPM2.63 "Public Utilities". The
above Central Projects Memorandum is meant to be read alongside OPM 2.63
and to be an extension to it on the matter of the return, giving clari-
fication in the light of recent experience.

Before the Memorandum is issued in final form, and bearing in mind
its importance, I would like to receive comments from you on the attached
draft by Wednesday, June 13, 1973.

Attachment

Circulation: Messrs. Kirmani, Knox, Thalwitz, Wapenhans, Weiner,
Arnold, Krombach, Morse, Sheehan, Wyatt,
Churchill, J. King, Haq, Stevenson, van der Tak,
Willoughby, Barry, Eccles, Gillette, Street, Zinman



DRAFT: May 23, 1973

CENTRAL ROiIt 1EYMORANDUM

PUBLIC UTILITIES SERIES

The "Return on the Investment" in Public Utility Project Appraisals

1. Since it was first introduced a few years ago in the appraisal

of public utility projects, the calculation of an "internal economic rate

of return" on the project has been a subject of continuous controversy

amongst public itility staff in general and e -onomists in particular. The

return in this memorandum is defined as the discount rate which equates

the economic costs and benefits attributable to the project over the

economic life o.' the latter; the economic berefits normally being approxi-

mated by attrib itable revenues.

2. The controversy stems from the serious doubts expressed by many

ocr thc rcic ple-ycd by the return in h project Justificption process in

that:

(i) consideration of going without the project in the public utility

sectors is "known" not to be a practical alternative (because of

the serious loss caused by electricity shortage to the economy),

and a return calculation is not needed to prove this;

(ii) .the method used often gives questionable and unreliable answers

due to the difficult assumptions that one needs to make in the

public utility sectors, in order-to allocate the incremental

revenues experienced by a whole "system" between the project and

the other elements of the system; and

(iii) the justification of the project continues to be based on

(a) an evaluation of the market forecast over the life of the

project and (b) the least-cost solution, at the opportunity cost
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of capital, of the alternative programs of projects to

meet the market forecast.

3. At the same time, the calculation of the return has increasingly

been shown to be useful for quite a different purpose:

(i) it has caused people to ask themselves questions which would

otherwise not have been asked. For example, in the Mexico City

water supply sector the borrower's financial position for the

near future was seen to be adequate; however, the low return on

the ne w investment pointed to a position in which the average price

of water was lower than the rising .ncremental cost of supply,

reflecting increasing scarcity of water resources (Report No ...

Annex 13, para...). Also, the Bomba! municipal water supply tarif 's

were estimated to be adequate to achieve the utility's financial

immediate objectives. However, the low return on invratment showed

that Uillingness to pay was not used for decision-making, nor had the

tariff structure been used in any conscious way to achieving the

objectives of serving poorer elements of society with water (Report No..

para ... ). In the recent Jordan power project (Report No... para...),

the low return on the investment of that portion of the project being

installed to meet growth in peak demand indicated an urgent need to

examine the present level of tariffs at time of peak demand.

(ii) a paper is in draft, which develops a new methodology for calculating

the return on electric power projects. The methodology is directed

towards using the calculation for indicating necessary reforms in

present pricing policy, rather than justifying projects. Low

returns would normally not lead to rejection of projects but to

gradual and selective price increases; high returns may lead to

selective price reductions. This paper is to be finalized shortly.
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4. This memorandum explicitly recognizes that the purpose of calculatirg

the return on investments is no longer to deal with the justification of

projects but rather to improve the quality of the economic analysis of the

projects and to make policy recommendations in public utility pricing.

5. Therefore, this memorandiP, to be read in conjunction with OPX 2.63,

recommends that:

(a) the calculation of the return should continue to be attempted in

every one of our appraisals, and in the process, due regard should

be given to applying shadow pricing, external benefits and income

distr-ibution factors whenever relevant;

(b) when this calculation is not meaningful, i.e. when no reasonably

reliable assumption can be made as to allocation of system benefits,

the report should not specify any return and say why it does not;

(c) in all other instances, the value of the return should be shown,

along with reasonably standard language of definition along the

lines of paragraph 1; in the very miny cases, where the return

can be regarded as "normal", i.e. approximates to the opportunity

cost of capital, any further statement suggesting the existence of

Qcsumer surplus or otherwise should be avoided, since in these

cases, OPM 2.63 provides an entirely adequate background;

(d) on the other hand, any particularly important feature should be

commented on; such include:

(i) description of important assumptions such as shadow pricing;

~ (ii) comments on sensitivity to changes in important parameters;

and,

(iii) interpretation of "bnormal" results, either low (say

less than 8% to 10%) or higi (say more than 15%), especiaLly

with respect to pricing; give conclusions and recommendations;
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(e) the return should be known by the "neutral" term "return on the

investment" since:

(i) although financial data may be all that is available, the

return defined in paragraph 1 is plainly economic in nature

and the name "internal financial rate of return" on the

project is too easily confused with the annual financial

return on the utility;

(ii) yet the name "economic retumn" is inappropriate, since

the benefits are normally a-proximated by consumers' revenues

attributable to the project, which are more a reflection

of pricing policies in a regulated industry than an

approximation of benefits.

(f) the chapter in appraisal reports presently called "Justification of

the Project" should not include the return on the investment since:

0.) its inclusion tends to imp'y that the return on the investment

is one of the project choice decision-making elements; and

(ii) discussion of pricing policies and tariff structures is the

most important reason why the return is calculated, as it

is aimed at changes in pricing policy which will help

improve decision-making for subsequent projects.

(g) the return on the investment should be included with the rest of the

discussion on the tariff structure in appraisal reports.

6. In the long term, as the whole process of public utility pricing

undergoes adjustment by the Bank's borrowers in the direction of becoming

aligned with incremental costs, then the return on investment will gradually

become meaningful as a guide to investment decisions, prices will more nearly



approach incremental costs, and conditions will approach much nearer those

in other sectors of the economy, where there is a world market price by which

to measure benefits. This indeed is the main impetus for working towards

marginal cost pricing.


