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I~~RODUCTION 

The purpose of this paper is to outline some of the problems 
encountered and lessons learned from the Bank's appraising of and lending 
for electric power projects in less developed countries.* 

All through this paper the reader should bear in mind that the 
approach of the Bank to the appraisal of electric power projects differs 
in many respects from that of other lending institutions, because of its 
particular nature, purpose, and methods of financing. 

Very broadly the main purpose of the Bank is i) to assist member 
countries in their economic development by f cilita ing the investment of 
capital for production purposes, and ii) to private foreign invest-
ment by means of guarantees or participations in loans, and when private 
capital is not available on reasonable terms, to supplement private invest­
ment on suitable conditions. 

These provisions require the Bank both to be broader in its 
approach to the appraisal of projects than private investors, and to be 
more flexible in its criteria. Specifically, the Bank has interpreted the 
broad definition of its purpose to mean that it should not only be concerned 
with the capacity of the prospective guarantor to pay interest and principal, 
but that the projects should be technically and economically sound in the 
widest sense~ Thus the Bank1s appraisal of a project is directed to the 
following basic questions: 

i) Does the project belong to a high priority sector of the economy, 
and has it high priority within that sector ? 

ii) Is it properly planned in terms of type, size, and schedule ? 

iii) Are the design, drafting of specifications and contracts, and super­
vision of construction in competent hands ? 

iv) Are the methods and procedures for the placing of the equipment and 
construction contracts suitable ? 

v) Are the arrangements and staff for the future operation and maintenance 
of the project adequate ? 

vi) Is the financing plan satisfactory both in the sense that it would 
assure all the funds necessary for construction, that it would result 
in a satisfactory financial structure, and that it would yield an 
adequate return ? 

In the experience of the Bank there are within these broad questions 
certain specific aspects, outlined below, which in the planning of electric 
power projects in less developed countries are often particularly difficult 
to deal with. 

* The views expressed are those of the writer and not necessarily of the 
InternatiOnal Bank. 
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I. FORECAST OF THE PC»lER I1ARKET 

A forecast of the size and character of the power market, on which 
the planning of new power facilities has to be based in the first instance, 
is always more difficult to establish in an under-developed area than in a 
developed area. 

For a public utility in a developed area the point of departure 
·usually is an already high level of consumption, large existing facilities 
and detailed statistics. The future residential demand can usually be 
predicted for several years quite accurately on the basis of recent trends, 
and of analyses of such new developments as the use of electricity for air­
conditioning, heating or cooking. Some utilities have actually established 
for their areas fairly reliable correlations between the growth of income 
per capita and the growth of electric power consumption per capita. Such 
data supplemented by a stuqy of population trends and movements in or out 
of the area, together 1vith a study of the trend in .industrial development, 
usually provide an adequate basis for forecasting the power market. And 
in a sense a utility in a developed area can more easily "afford" an error 
in its forecasts, than one in an underdeveloped area, because in case it 
should find itself with a temporary shortage or excess, it can often correct 
this condition at least in part, by exchange arrangements with interconnected 
neighboring utilities. 

The planners for under-developed areas usually find themselves in 
a very different position. Consumption of electric power is low, the existing 
facilities are small and rudimentary, and statistical data are often in­
complete or otherwise unsuitable for forecasting. Sometimes there is a 
substantial unsatisfied backlog of demand due to shortage of capacity which 
is difficult to determine exactly (especially if, as a consequence, indus­
trial consumers have built their own plants that m~ or ~y not be continued 
in operation when more reliable public power becomes available). 

In such situations the planners are often tempted to resort to 
shortcuts, such as using recent rates of growth of total demand or average 
consumption per capita of "comparable areas". The fallacy of the first 
technique is that the different sectors of consumers invariably have dif­
ferent rates of growth, and the fallacy of the latter is, of course, that 
there are no comparable areas. Such market forecasts can be very far off 
the mark in either direction. 

There are no general solutions to this question, or even general 
trends. For each area the market analysis has to be adapted to the 
characteristics of that area and the forecast has to be built up from the 
forecasts of the peak load and of the consumption of each major sector of 
consumers. In cases where the basic data are so uncertain that the forecasts 
have a large inherent margin of error, it is preferable to establish upper 
and lower limits for both the future peakload and the consumption, and to 
plan the size, type and timing of new generating facilities accordingly. 
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The following briefly covers the residential and industrial sector 
which as a rule make up the bulk of the market. 

A. The Residential Sector 

The forecast for the residential sector has often at least a 
starting point based on some statistical data. If there is a backlog of 
unsatisfied demand, the pending cpplications for new connections might 
give a clue, but its total amount is almost always a rough guess. The 
projection of the growth of demand is the most difficult part. In some 
countries the residential use is still definitely limited because the 
income of many households has not yet reached a level where they can afford 
an electric power connection. The subsequent growth of consumption of a 
household 1dll also depend on the growth of its income. One way to arrive 
at a forecast of· the market, or at least to check existing forecasts, is, 
therefore, to establish i) the level of income above which a family can 
afford the initial installation (and the size of that initial installation); 
ii) the number of families that are already above that level and that will 
reach that level every year, and iii) the correlation between .growth of 
family income and growth of electric power consumption per family. Some of 
these data may have to be rather roughly estimated, and may have rather 
large margins ·of error, but at least the approach is rational. 

B. The Industrial Sector 

The forecast for the industrial sector is usually much more difficult 
and has to be based even more on the particular circumstances. In some cases 
there are firm power contracts or definite industrial programs, but in others 
there is not much more than an expectation that "plenty of cheap power" will 
in itself become such a magnet that rapid industrialization is bound to follow. 
This isA'Very misleading generalization, because the cost of power ~ has very 
little to do with t e rate of industrialization except for power ensive 
industries. Power- ensive industries can, however, only be attracted 
through special long-term contracts, which means that for all practical pur­
poses the power and industrial aspects have to be planned jointly. For all 
other industries the cost of power represents only 1 to 2% of total pro­
duction costs and is thus only a minor factor in determining its location, 
as compared fo:r instar10e to the cost and availability of labor and raw 
materials, the availabil}. ty of power, the size and distance of the markets, 
transport facilities, etc., and last but by no means least the availability 
of capital. 

The forecast of power demand of the industrial sector has to be 
based, therefore, in the first instance on a forecast of the industrial 
development of the area that takes all the above factors into account. 
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II. SIZE, TYPE AND TJ}1ING OF NEW PLANT 

Apart from the forecasts of load and consumption, proper planning 
also requires adequate engineering data such as stream flow for reasonable 
periods of time, subsoil e;~lorations and geological studies, comparison of 
alternative designs of dams and power houses, up-to-date information on the 
cost of equipment on different types of plants, wage rates, prices of materials, 
the source, price and transportation cost of fuels, and many others. These 
aspects of planning are covered in detail in textbooks and technical 
publications. 

This paper deals only with one aspect of planning, nrunely the stu~ 
of alternatives to determine the most economical size, type and timing of 
the new plant. In the experience of the Bank, studies of this type are not 
being made often enough in the programming of electric power facilities in 
under-developed areas. A utility always has some choice of expanding its 
facilities through new plants or new units of either different size, type or 
timing. What is the most economical solution can as a rule only be de­
termined by a series of comparisons of long-range programs of installations 
that would supply the same power market with the same dependability and 
reserve capacity. All too often the planning consists of "justifying" a 
particular project instead of determining first the needs in terms of the 
power market, and then the most economical solution for meeting that need, 
by comparing various alternatives. 

The first question to be resolved in such comparative studies is 
the basis on which to compare the various solutions. Different planners 
prefer quite different bases such as the cost per kw installed, or the cost 
per kwh sold, or the return on the additional investment of say a hydro 
project compared to a thermal project~ None of these is, however, completely 
satisfactory, because each compares different plants or programs only at one 
given point in time, such as at the start of operation of say the first unit 
or the first plant, and does not take into account the fact that the first 
step in an expansion program as a rule affects very much the following steps. 
For instance a first plant on a river may involve reservoir capacity for a 
number of further plants below, and thereby reduce their costs, which should 
somehow be taken into account in the comparisons. In other words the above 
yardsticks do not take into account the costs of investment plus operation 
of one program as co~~ared to another over a period of time. 

A yardstick 1-1hich does take this into account is the "present 
worth" of the total cost of meeting the systen load, i.e. the cost of invest­
ment plus operation over a period of time. (The "present worth" or "dis­
counted ~vorth" of an investment or expense to be made say x years hence, is 
the amount which, if invested at the present date and at a given interest 
rate, would at the end of the x years accrue to the amount of that investment 
or expense). This technique is increasingly used by large industrial con­
cerns in comparing alternative investment opportunities. 



. In practice the lip plication of this "present worth" yardstick has 
its problems and limitations because the basic data are often difficult to 
establish. 

The most serious problem usually is to make the programs truly 
comparable in terms of dependability and reserve capacity. This applies 
particularly to comparisons of hydro and thermal projects where the stream­
flow of the hydro project is subject to great variations. In such cases 
the amount of dependable capacity that the hydro project furnishes in extreme 
low-water periods is important and very much subject to individual judgment~ 
This particular problem becomes all the more difficult where the available 
streamflow data cover only a few years and where it is, therefore, impossible 
to estimate the frequency, q~ntity and duration of extremely low flows. 

The second most difficult problem is to prepare estimates of the 
capital investment and operating costs for each alternative program. There 
is general agreement that the basis should always be present-day wages and 
price levels (although some adjustment m~ have to be made for foreign ex­
change costs). The problem is mostly one of: i) determining the proper 
amount of construction contingency funds, which is especially important in 
the case of hydro projects and should be commensurate to the cccuracy of the 
basic engineering data and the stage of the engineering and design; and 
ii) estimating the trends of the efficiency of successive thermal plants~ 

The third problem is to choose the period of comparison. It should 
always be long enough to bring out the relative useful lives of the plants 
being compared. Projections of load and investment over such long periods 
become somewhat speculative, but in practice this is not too serious a 
problem, because at the rather high rates of interest applicable in under­
developed countries the present worth factors ~op off quite rapidly and an 
error in judgment as to the d evelopment ten or twenty years hence will 
affect the total present worth only slightly~ 

The last major problem is to choose the interest rate at which to 
calculate the present worth. There is general agreement that it should be 
the cost of money for this type of project in the country concerned (which 
is not necessarily the cost of money to the enterprise). Individual views 
on that figure may, however, differ qy several percent, which considerably 
affects the · total present worth.- The higher the interest the more the 
thermal alternative is favored, because hydro projects always require a 
larger initial investment. 

The result of these "present 1...rorth" comparisons should, of course, 
always be interpreted with a good deal of care. Above all one has to keep 
in mind the margin of error of the assumptions and consequently of the 
present worths. Where the total present worths are reasonably close, other 
considerations will decide the final choice of the program, such as for 
instance the amount of the initial investment, the construction schedul~, 
operating characteristics of the various plants, possible changes in load 
factor etc.- Furthermore, such studies do not settle the problem 11 once and 
for all" but have to be reviewed before the next step in a program is decided 
upon. 



- 6 -

Despite ali the difficulties andl imitations described above, tbe 
method of comparing present worth is a very valuable tool of analysis~ It 
is the only method which recognizes the time value of money and which 
correctly accounts for different amounts of investments made at different 
times. An additional benefit is that this process of comparison makes the 
planners cost conscious, and that it focuses their attention on many 
technical and financial aspects ·of a project or a program that would other­
wise be overlooked. 

III. A FEW PROBLEHS OF EXECUTION AND OPERATION OF PLANTS 

Certain problems regarding the execution and operation of electric 
power plants, again not necessarily peculiar to less developed areas, also 
frequently cause concern in Bank financed projects. 

A~ Engineering and Supervision 

The first of these is in the adequacy of the engineering and 
supervision of construction. Often these are inadequate for two principal 
reasons. One is that sometimes officials in charge are not fully aware 
of the mistakes that can be made in engineering and supervision, and how 
costly the consequences are, and thus they do not appreciate the risks that 
they are taking with inexperienced staff. The other cause is that all the 
under-developed countries are short of engineers, and that proper planning 
and engineering, therefore, means obtaining these services from abroad. 
This is sometimes objected to out of short-sighted feeling of national 
pride, but always, of course, because of the high cost. Experience is, 
however, gradually convincing these officials that such costs are always 
repaid several times over by economies and gains in quality and time. 

Many under-developed countries could, however, get much more out 
of the services of foreign consultants. by exercising more care in the basis 
and manner of their selection, and in the use made of them. The first step 
towards employing consultants should always be a very complete description 
of the functions that the consultant is expected to perform, and of his 
responsibilities. If there are engineers or engineering firms available 
in the country the ideal solution is for the foreign consultant to join 
forces with them, in order to train them and at the same time minimize 
foreign currency expenditures. The second step should be careful selection 
as regards competence for the particular job, not only by full inquiry into . 
the experience and references of the firms, but also of the particular indi­
viduals that w.ould be assigned to the job. Through a process of elimination 
this should lead to a list of maybe three to five firms from which the final 
choice is to be made. But all too often that final choice is still made on 
the basis of some sort of bidding on a total fL~ed cost. This is misleading 
because neither in cost nor quality can the bids ever be comparable, as 
evidenced by the fact that these "bids11 by equally reputable firms often 
differ in proportion of one to four or more. In the experience of the Bank 



a more suitable basis for awarding consultant contracts is in most cases 
the 11 cost plus fixed f'ee 11 basis. The fee and the other cost elements of 
the few firms to which the choice has been narrowed will of course have 
to be compared, but the emphasis in the final. choice should always be on 
the competence of the firm. 

Quite often it is either not possible or not desirable to dele­
gate all responsibilities to the consultant. In these cases it is equally 
important for the owner to appoint a competent organization and staff of 
his own, and to give to its different levels clearly defined authority for 
making promptly the many necessary decisions. 

B. Award of Contracts for Construction and Equipment 

In most member countries of the Bank, the civil works are carried 
out, and certainly the mechanical and electrical equipment supplied, under 
contract with construction firms and manufacturers. 

There are widely different viewpoints among agencies in charge 
of construction as to which type of contract is best suited for a given 
service or purchase, and as to which basis of award (bidding vs. negotia­
tion) serves best the interests of the executing agency. Most of· these 
questions again do not lend themselves to general answers, and for lack of 
space it is impossi le to treat in this paper the many different circum~ 
stances and solutions. But there are a few almost elementary rules that 
would in the e:xperience of the Bank result in better contracts and greatly 
reduce the related controversy. 

As regards the type of contract, especially for the civil works, 
the most important point again is that the executing agency maintain either 
its own staff or retain consultants that are thoroughly experienced in the 
different types, and understand the construction and legal practices of the 
country concerned, so that they can draw up the necessary specifications 
and documents that best suit the particular job and local circumstances. 
Whether it is the fixed-unit-price, the cost-plus-fixed-fee or the turn-key 
type, the drafting of the contract and its administration are as important 
as the choice of the type. Whenever wages and prices are reasonably stable 
and the conditions and designs of a project well defined, the fixed unit 
price contract is, however, on balance the most suitable. 

As regards the basis of award, international competitive bidding 
still is the most suitable. This is especially true because in the last 
few years the trends in the cost of equipment and construction have changed 
and because new manufacturers and contractors have entered the field. 
Award of large contracts by negotiation, no matter how skillful the nego­
tiator, always leaves a serious doubt whether the final terms and prices 
are the best that could have been obtained. In addition negotiation has 
the serious disadvantage that it often leaves a doubt in the mind of the 
public, whose interests are always directly or indirectly at stake in the 
award of contracts by a public utility, whether there had not been any 
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improprieties. Doubts of this kind needlessly impair the public trust 
in the executing agency and in the supervisory apparatus of the Government. 

The ~vo drawbacks most often mentioned by critics of competitive 
bidding, namely that it is time consuming and that it tends to give the 
award to the lowest bidder regardless of qualification, can quite easily 
be avoided. The time required need not handicap the progress of work if 
the executing agency invites the bids at the proper time; and the second 
drawback can often be eliminated by a careful pre-qualification of the 
.firms to be invited, plus the requirement that the agency in charge of the 
avJ"ard take all aspects, including price, into account. If the agency in 
charge can establish a tradition of honesty and good judgment in this re­
gard, its decisions will be accepted with much less controversy. 

More recently many executing agencies have requested the bidders 
to submit with the bids an offer for financing. In the experience of the 
Bank this procedure is hardly ever in the best interest of the executing 
agency, not only because such suppliers' credits are not sound financing 
on account of their usually short terms, but also because this procedure 
drastically limits the number of bids and eliminates many which might very 
well be attractive on all other counts. Second, it makes it very difficult 
to compare offers because of the variety of the financing terms. Third, 
this procedure often results in expensive financing. This may not be 
obvious because the stated interest rate is low, but the supplier may well 
include in his base 'price a substantial amount for financing costs and 
risks. 

C. 9Peration and N:aintenance 

The problems of operation and maintenance of power plants in 
under-developed countries are not much different from those in the devel­
oped ones. But the responsible officials are sometimes not a~are that, 
as their systems grow, it becomes more and more important to review the 
operating rules of reservoirs and plants, the systems of load dispatching, 
the programs of inspection and overhaul and many other aspects that are 
essential for proper operation and maintenance. As many utilities in less 
developed areas lack experienced staff to do so, this can only be remedied 
by outside advice in both the methods and procedures of operation and main­
tenance, and by adequate training progr~~s for local personnel. 

Much of the efficiency and of the steady, well-planned growth 
of the public utilities in developed countries can be attributed to the 
continuity of its top staff. However, the efficiency of operation and 
maintenance of many Government-owned public utilities in under-developed 
countries often suffer under an additional handicap, namely frequent 
replacement of the top personnel because of political changes or inadequate 
salaries. No other measures would contribute more to the competence of the 
management of these utilities than i) removing them from politics; 
ii) paying them adequately; and iii) establishing a tradition of public 
service • 

.. . 
·~ .. 
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IV. FINANCIAL ASPECTS 

A. Background 

The financing of electric power expansion is particularly chal­
lenging in the first instance because of the relentlessness of the growth 
in its demand, and because of the fact that there is no alternative for a 
country but to meet this growth if the economy itself is to grow at a ba .. 
lanced and healthy pace. This characteristic, plus the fact that it is a 
monopoly, sets the electric power sector apart from most other industrial 
sectors and makes it basically a public service rather than an industry. 

The other outstanding aspect in financing electric power is the 
rate of growth of its demand, and. what it means in terms of new capital 
required. In the more industrialized countries, 'td th the exception of 
Russia, the rate of increase in demand has in recent years been 6% to 8%·• 
In Russia and the less developed countries the rate of increase has been 
greater, reaching averages of 10% to 15% for several years and even more 
f .or shorter p3riods. A cumulative gro1vth at the rate of 7% means doubling 
of the installed capacity roughly every ten years. 

According to statistics published by the United Nations the total 
generating capacity installed in public utilities (excluding industry-owned 
generating facilities) in Latin America was in 1958 about 12 million kilo­
watts, of which about 6.5 million was in thermal plants and 5.5 million in 
hydro plants. The cost of reproduction of these facilities at 1958 prices 
has been estimated at some US$3,500 to 4,000 million. Including the cost 
of transmission and distribution the total investment in the electric 
power sector amounted at that date to about twice as much. .An amotint of 
the same order of magnitude has to be invested again in the next seven to 
ten years, if the growth of demand during that period is to be adequately 
met. 

The overwhelming problem is to mobilize these amounts of capital 
~ 61 ~~,~~ in addition to all the other needs of an economy. The methods for providing 
~~~~- ~ differ widely from country to country, depending on their political 

and economic systems and the level of their economic development. The 
mechanisms and standards of financing in developed countries are also not 
necessarily applicable to less developed countries. This paper could not 
possibly cover the entire field of pcrv1er financing and is, therefore, 
limited to the conditions of Latin America. Even so it cannot be more 
than a swmmary of the Bank's experience in this regard, and a statement 
of a few broad guide lines in a situation that is still in flux. 

The countries of Latin America have, as have other areas, 
entrusted their power supply to either one or the other or both of the 
following basic types of institutions: i) Government-owned agencies, in 
most cases semi-autonomous, and in some others a department of the national 
Government or local administration; and ii) privately-owned corporations 
operating on the basis of a concession and under the jurisdiction of a 
national or local regulating agency. 
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Because of their different natures the two types of institutions 
have different problems when it comes to financing their expansion programs-. 
But there is more similarity in their financing problem than one would 
expect on first thought, for the simple reason that both have to cope 1~th 
the same handicap, namely the lack of a local capital market, or, if there 
is a market, its insufficiency to satisfy the needs of the electric power 
industry plus all other capital requirements. And it is not surprising 
that as a consequence the solution to this problem is about the same for 
both types of institutions, namely to have tariffs high enough to produce 
a surplus of cash from operations that will finance a substantial share 
of the cost of new plants. The following sections explore further the 
particular financing problems of these two types of institutions. Histor­
ically, the privately-owned corporation was the first on the scene, and it 
is, therefore, instructive to cover it first, .although today it is defini-
tely second in importance. · 

B. The Problems of the Privately-Owned Utility 

Nearly all privately-owned electric power utilities of Latin 
America were founded shortly before or after the first world war by foreign 
financing houses in the expectation of a good return on their investment. 
Two basic conditions encouraged this, namely: i) complete freedom in the 
flow of capital to and from the under-developed countries; and ii) the 
lack of tariff regulations (or, if there were arry, their liberal drafting 
and implementation). These two conditions have gradually disappeared in 
most Latin American countries, and the remaining privately-owned utilities 
find themselves under· severe restrictions as regards transfer of interest 
and capital, and often with very inadequate earnings. As a consequence 
they find it enormously difficult if not impossible to finance the expan­
sion programs that are needed to keep up with the increase in demand of 
their areas. 

What are the sources of capital of a privately-owned utility? 
Basically they are: i) new share capital, ii) new borrowings, and 
iii) depreciation reserves and retained earnings. (As a matter of interest 
in the United States in recent years about 15% to 20% of the new capital 
expenditures of privately-owned power companies have come from new share 
capital, about 45% to 50% from new long-ter.m borrowing, and about 35% from 
depreciation reserves and retained earnings.) 

In the final analysis a privately-owned utility can only success­
fully draw on these various sources to finance its expansion programs, if 
its revenues are sufficient to produce adequate net earnings per share and 
adequate debt-service coverage. 

There is no easy general answer to the question of what net 
earnings and debt-service coverages are adequate to achieve ~~is result. 
As regards earnings it is in the first instance a matter of definition 
(the , net" means the earnings after deduction of the obvious expenses such 
as operating, maintenance and administrative expenses, taxes and interest, 



-11-

and after ade uate depreciation, where opinions can differ widely as to 
secondly it is a matter of the actual amount or 

percentage, the answer depends on the particular case. 

The retained earnings should always, together with the depre­
ciation allowance, meet a substantial portion of the cost of the new 
investments. The debt-service coverage should be such that the utility 
can borrow from domestic and foreign lending institutions at reasonable 
terms. And finally, because internal generation of cash plus new borrow­
ings cannot irrlefinitely cover all the needs of new investments, the amount 
of the earnings and the amount which is paid out in the form of dividends, 
has to be such that the utility can compete in the national and foreign 
financial markets for new share capital. A number of Bank loan agreerne}1ts 
with privately-owned utilities include tariff covenants covering one or 
more of these points. 

The above questions about adequacy of return and of debt-service 
coverage can be analyzed and treated in the abstract only up to a point. 
The final proof of the analysis is in a utility's success or failure in 
issuing new shares or bonds. Haybe the most effective way to illustrate 
this further is, therefore, to look at the example of an liaportant privately­
awned utility in Latin America which has recently obtained substantial new 
funds in the world financial market as described in Annex I. 

It should be pointed out, however, that the possibility of ra.J..sl.Ilg 
funds in the world market is not just a matter of an "adequate11 net earning 
and debt-se1~ice coverage at the time the financing is needed. Even .more 
important is the attitude and tradition of a country or its responsible 
regulating a e y towards the privately-mfned utilities in general, and 
the record in1case of the particular utility in question. Unless there is 
a favorable atmosphere and prospect not only of fair treatment but encou­
ragement of private capital investment, backed up by long experience with 
adequate tariffs, private capital will go to other more attractive sectors. 

c. The Problems of the Government-Owned Utility 

Most of the Government-owned public utilities of Latin America 
were created because the privately-owned utilities, which were founded 
first, were unable, mostly for the reasons given in the previous chapter, 
to finance the expansion of facilities which the economic growth demanded. 
In some cases an additional reason was the pressing need for rural elec­
trification which could not pay for itself in a commercial sense. Finally 
there was the political pressure on many Governments to enter the public 
utility sector because of the belief that they could fulfill these func­
tions more efficiently and economically. 

The principal source of finance of these Government•owned uti­
li~ies are appropriations from the national budget and the proceeds from 
special taxes. These utilities usually do not pay any interest or dividend 
on these funds. In addition they have, of course, new borrowings, 
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depreciation reserves and retained earnings available as sources of 
financing new investment, just as do the privately-owned utilities. New 
borrowings are as a rule more easily obtainable by the Government-owned 
utilities than by those privately-owned, because the former can usually 
borrow with Government guarantee. 

Many of the Government-owned utilities have by now grown to 
impressive size. In some countries they have a monopoly on power gener­
ation, and in others privately-ovnned utilities continue to co-exist with 
them. 

These Government-owned utilities face, however, in large degree 
the smne difficulties in financing their expansion as those which are 
privately-owned, because: i) the capital needs of these programs are far 
greater than the amount of appropriations that the budgets can allocate 
to this purpose, and ii) the capacity to borrow locally and abroad is 
also limited even with Government guarantee, on account of the size of the 
debt-service and the Government's own creditworthiness. 

There is again in the final analysis only one way for the Govern­
ment-owned utilities to finance their expansion programs, and that is for 
the re'tTenues to be sufficient to: i) cover all operating, maintenance and 
administrative expenses, taxes, interest and adequate depreciation; and 
ii) create a surplus that will provide for the repayment of loans to the 
extent that it is not covered by depreciation, and in addition provide for 
a reasonable part o! the cost of new investments. A number of Bank loan 
agreements with Government-owned utilities include tariff covenants to 
that effect. 

Just as in the case of the privately-owned utilities it is diffi­
cult to give a general answer as to what is the level of net earnings that 
will permit the utility to obtain funds in the world market, it is equally 
difficult in the case of Government-owned utilities to say what is a ••rea­
sonable11 part of the cost of future expansion. With the Government's total 
revenues always far short of the total demand for them, the choice often 
reduces itself to either curtailing Government outlays in other sectors or 
financing more of the electric power programs from internal generation of 
cash (the only other alternative being to finance by inflationary means 
which is no real solution). It is interesting to note in this connection 
how large a portion of this investment is financed from internal sources 
by public utilities owned by the national or local governments in developed 
countries, where credits are more easily available. In the United States 
the Department of vJater and Power of the City of Los Angeles and the Puerto 
Rico Water Resources Board, a~d in England the Electricity Council are 
already providing through depreciation and retained earnings some 40% to 
50% of their new capital expenditures, and are planning to continue to 
do so. 

Annex II shows the application and source of funds of several 
large Government-owned public utilities in Latin America which have 
recently obtained large loans in the world financial market. These situa­
tions are not to be taken as ideal, but they give an indication of actual 
order of magnitude of amounts involved and especially certain ratios of 
sources of funds. 
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In conclusion a word about the mechanism by which the tarif£s 
of Government-owned utilities are set and adjusted. In a number of coun­
tries the Tariff Commission still has jurisdiction in this regard, just 
as for the privately-owned public utilities. As both the utilities and 
the commission are Government agencies, this is really q~ite unnecessary 
and usually only complicates and delays tariff adjustments. From the view­
point of promptness of adjustments and ability to incur new debt, it is 
much more desirable to make the Government-owned public utilities entirely 
autonomous in the matter of tariffs, as they are in most developed countries. 

D. Some General Comments and Conclusions 

From the preceding chapters two conclusions stand out above all 
others, namely that: i) the amount of capital required annually for the 
expansion of electric power facilities will continue to be very large and 
become increasingly larger during the coming years, and ii) the most 
effective and often the only basis for financing these expansions, regard­
less as to whether the utility is publicly or privately-owned, is to pro­
duce a cash surplus from operations that will cover a substantial part of 
the new investments. 

Some under-developed countries in Latin America and elsewhere , 
have come to these same conclusior&in recent years and have passed legis­
lation that spells out in considerable detail what the tariffs should cover, 
and that provides also for automatic or at least annual adjustment. In 
the light of past experience with the slowness of action by the Tariff 
Commissions, this procedural provision of making the tariff adjustments 
automatic or periodical, subject to subsegqent review (and revision if 
need be) by the Tariff Commissions, is almost as .important as spelling 
out what the tariffs should cover. 

The consequence of adopting the above concepts means, of course, 
in many instances higher tariffs and the arguments are often made that 
this will prohibit industrialization and is socially undesirable. 

The first argument is incorrect altogether. As stated before, 
the cost of electric energy represents in most industries only 1% to 2%, 
and whether an industry will establish itself in a certain location depends 
much more on a number of other factors, previously listed. And if it is a 
question whether a power-intensive industry such as say aluminum will esta­
blish itself in a certain location or not, the industrial and the power 
development usually have to be planned and appraised jointly, and the eco­
nomics established for the combined undertaking. 

The social consequences, i.e. the effect on the cost of living 
of the small household, is often much exaggerated. In the last few years 
the cost of power for the residential user has in most countries increased 
less than almost anything else, and is a small fraction o11ly of the total 
cost of living. Furthermore, the residential consumption represents in 
Latin American countries as a rule only a relatively small portion of the 



( ' 

-14-

total consumption, so that there is always the possibility of increasing 
residential rates less than others and still producing substantial addi­
tional revenues. 

To repeat in conclusion what has been said earlier, the emphasis 
in all considerations regarding tariffs and financing of electric power 
should be o"n plentiful electric power rather than cheap powe~. The saying 
is quite true that for any economy the most expensive electric power is 
the power which it does ~ have. 



ACTUAL 

C A S E - A ..1/ 
(In millions of US $) 

FORECAST 
Years as of December 31 1955 1950 1957 1958 1959 1960 1961 1962 . -1.963 1964 

I - FINANCIAL RESULTS 

Net Income Before ·Interest 2.910 3.336 3.731 3.178 3.938 4.757 4.914 5.539 

Interest Payable .854 .879 • 798 1.021 1.386 1. 721 2.218 2.625 
Interest Charged to Construction (Credit) - - - .182 .269 .527 1.046 1.314 
Fimncial Expenses -' - .225 · . ·140 .219 .282 .271 .250 
Taxes · .996 .404 .197 ~ 97 .125 .157 .168 .193 

Total Income Deductions 1.850 1.283 1.220 1.076 1.461 1.639 1.611 1.754 

Net Profit 1.060 2.053 2.511 2.102 2.477 3.118 3.303 3. 785 

Less: Cash Di videndsY • 904 1. 371 1.673 1.499 1. 772 2.117 2.200 2. 500 
Retained Surplus .100 .614 .757 .432 .630 .925 1.017 1.200 
Directors Bonuses . • 56 • 68 • 81 .171 • 75 • 76 • 86 • 85 

Amount or Net Earnings per Share (in I) • 8 • 12 • 14 • 10 • 9 • 10 • 12 • 12 

Total 
1955 1959 

n - EXPArBION FINANCTin 
....... 

A - Expansion Program 2.685 3.394 4.617 5.630 7-370 23.696 100% 

B• - Sources of' Funds; on2/ 
Internal Cash Gemrati 1.732 1.908 .823 1.428 1.482 7.373 31 
New Share Capital: Ordinary-

Preferrec!W 
2.263 2.300 . .60o ~~163 22 

Debentu:res2/ 6.000 6.000 12.000 51 
Long-Tem Foreign LoansY .606 .606 2 

Ot;ber ContributionZ/ 

Cumulative Balance 1.310 .430 4.936 7.334 1.446 (1.446) (6) 

23."696 1<5(")% 

- -·. - . .. .... . ....... . . - - ........ _. . .. - ----
y The transfer of the dividends is guaranteed by the electricity law. 
Jl This item represents t.otal amount of . net incane before interest plus depreciation less total debt service. 
~ These sha"s are denominated in US$ and have a net dividend of 8%. 
if The funded debt includes: 1957 - 7% series A debentures redeemable on or before July 11 1972, 

1958 - 7% series B debentures redeemable on or- befor-e November 1, 1973, 

ll.900 11.9f:IJ 11.580 

1.190 .970 .790 
1.180 
6.000 

3.000 3.000 
1.900 9.070 5.210 

1.560 

4.376 5.456 ( .124) 

1960, 1961 and 1964 proposed series of debentures have been assumed to have similar tenns. 
2/. A $24 million loan for a term of' 25 years and an interest rate of' 6% after 1959. 
1./ This item includes suppliers' credits ($.76 million) and the contributions ($1.27 million) to be made by an associated company. 

5.814 6.789 

2.875 2.985 
1.600 1.008 

.257 .193 

.207 .221 
1.739 2.331 

4.075 4.458 

2.707 2.914 
1.282 1.453 

• 86 • 91 

• 11 .14 

6.910 5.380 

.480 1.240 
2.320 

1.500 
4.140 3.680 

.470 

(. 94) 1.416 

~ 

Total 
1960 1964 

47.730 100% 

4.670 9 
3.500 7 
6.000 13 

i 

7.500 16 I 

24.000 50 

2.030 4 

• 30 1 

47.730 lOO,l 



ACTUAL 

C A S E - B .lJ 
(in millions of US$) 

FORECAST 
Years as of Decembe~ 31 1957 1958 1959 !2£0 1961 19b2 1963 1964 

l ,- FINANCiAL RESULTS 

Net Inc- !etore Interest 

Interest Paid 
Interest Charged to ~onstruction (Credit) 

Less: Interest Charged to ~rations 

Net Profit 

Reserves 
21 Dividends!:/ 

II - EXPANSION FINANCING 

A - Expansion Program 

B - Sources or Funds: 
Internal Cash Generationl' 
Payments of Subscribed Capital 
New Share Capital 

Long-Te:nn Foreign LoanJJ/ 
Local Borrowing 

Cumulative Balance 

,. I -• • 
~ . . . 

• 72 

• 72 

• 3 
• 69 

.207 

.181 

(. 26) 

.. 

.379 

.379 

• 22 
.357 

.494 

.716 

.726 

.922 

. . ~ 

.329 .400 .253 

• 47 .78 .1.99 
• 47 .78 .180 

• 19 

.329 .400 .234 

.1~ • 26 • 12 

.299 .374 .222 

1.390 1.973 7.254 

.625 .704 .474 

.726 .722 

.309 1.575 4.372 
.828 

1.192 1.498 .6/.t) 

- .... .. . ~ . 

.465 .805 1.194 1.372 1.5ll 

.435 .519 .560 .624 .683 

.205 .298 • 64 .151 .234 
. • 230 .221 .496 .473 .449 

.235 .584 .698 .899 1.062 

• 12 • 29 • 35 • 45 • 53 
.223 .555 .663 .854 1.009 

Total 
12~~ 1959 1. 

ll.318 100% 7.314 1.944 1.634 2.567 1.158 

2.700 24 .238 .629 - .93 .240 
2.174 19 1.522 

2.056 1.508 

6.256 55 3.584 .16o 1.264 2.286 1.234 
.828 7 

(.640) (5) .726 1.079 .709 .521 .837 

ll. 318 l'6'a,l 

I •• • . . - .. .. .. .. 

The company started q>erati~ in the second half of tm year 1955. Its installed capacity was 23 MW at the end of 1959. 
y Dividends ca.nrtot be cashed before 1962. During the period 1955-1962 tmy are blocked in a special accrunt. After 1962 a dividend of 7% is supposed 

to be paid to shareholders. 
Jl. This item represents tot.al amount of net income before interest., plus depreciation and less debt service. 
!,/ Foreign borrowing includes several loans with terms or 20-25 years am rates of interest of 4-3/4% and 5-3/4%. 

ANNEXE II 

Total 
l2b0 1264 

14.617 100% 

1.200 8 
1.522 10 
3.564 25 

8.528 58 

(.197) (1) 

14. 617 'iOO't 



cAsE- cY 
(in millions of US$) 

ACTUAL 
Years as of December .31 1955 1956 1957 1958 1959 

I - FIN.WCIAL RESULTS 

Net Income Before Interest (.52) 

Interest Paid .177 
Interest Charged to Construction (Credit) .1.3.3 

Less: Net Interest Charged to Operations • 44 

Net Profit (. 96) 

II - EXPANSION FINANCING 

A - Expansion Program 4.345 

B - Sources of Funds: 
Internal Cash Generational -
Gover~nt ContributiaJ/ 2.186 

Long-Term Borrow~: 
Local Bond .3.113 
Local Bank Loansi/ 
Foreign Bank Loans§/ 

Suppliers' Credits 1.279 

Cumulative Balance · 2.233 

~ -·. ~ ' . ~ ~ ...... 

.8.3 

.249 

.208 

.41. 

.42 

6.0.30 

.20 

3.52.3 

.671 

.215 

.632 

. ....... 

( • .386) 

• .305 
.267 
• .38 

(.424) 

.3.641 

-
1.954 

• 54 
1.043 

.212 

.254 

.. 

.1.44 

.426 

.28.3 

.14.3 . 

• 1 

3 • .302 

-
1.797 

1.532 

.281 

- .. 

.42.3 

.528 

.260 

.268 

.155 

1.116 

-
.920 

1.066 

1.151 

Total 
12~~ - 12~2 

18.434 1~ 

.20 -
10 • .380 56 

3.8.38 21 
3.641. 20 

1.706 9 

(1.151) (6) 

18.434 lOO.l 

. - --· . .. 

Y This item represents total net income before interest plus depreciation and less debt service. 
~ Government contributions are not repayable and do not receive any interest. 
IiJ. Local bonds have a te:rm or 11 years and a rate of interest of 4%. 

FORECAST 
1260 1261 1-2o:c - 196;r- --1]04 

.787 1.112 1.707 2 • .380 2.801 

.371 .652 .9.3.3 1.0.39 1.058 

.211 .535 .877 .509 .256 

.160 .117 • 56 .5.30 .802 

.627 .995 1.651 1.850 1.999 

1.94.3 8.307 6.897 3.009 7.077 

.131 .258 .974 .626 2.492 

1.084 1.069 1.069 1.069 1.069 

1.069 1.069 
5.802 4.798 1.572 3.490 

1.492 1.724 1.900 2.334 2.742 

- ---

5/ Local Bank loan with a 19 year te:rm am a rate of interest of 7%. 
I/ The foreign Bank loans represent after 1959 several loans with terms of 25 years and a rate of interest of 5-3/4%. 

ANNEX II 

Total 
1...2QQ - 12_Q_4, 

27.2.33 100% 

4.481 16 

5.360 20 

2.138 g 
.~-5.662 58 

( .408) (2) 

n.233 IOO,l 



~ 

ANNEXE II 

CASE-D...!/ 
(millions . of us$) 

Years as of December .31 llii 1.22.2 ill1 1221! 1.2.2.2 

I.,.. Financial Results 

Net operating income before interest .169 .824 1.404 1.432 1.755 
Non-operating revenues ~ ~ ~ ~ ~ Gross incom .5.31 .5 1.818 1.72.3 2.101 

) 

Interest payable .186 .671 1.018 .918 .8.36 
Interest charged to construction (credit) .703 .701 .963 .859 .351 
Other income deductions • 23 .304 .224 .132 .12.3 

Net profit 1.025 1.242 1.539 1.532 1.493 

Reservess2} .130 • 47 .90 .189 • 99 
Dividend 2 .791 1.183 1.199 1.126 1 • .336 
Surplus . .104 .112 .250 .217 • 58 

Total 
. 1.955 - 1.922-

II- Expansion Financing 

A. Expansion program 9.360 12.990 11.370 6.590 5.570 45.800 10~ 

B. Sources of funds: 
Internal cash generationl/ .... .236 .. • .323 · .958 1.517 .3 
Increases of capital 3.907 7.86.3 6.146 4.664 3.970 26.550 58 

Long-term local loans~si/ 2.739 1.828 2.541 1.877 1.02.3 10.008 22 
Long-term f .oreign loan 2.625 .614 2 • .311 1.434 .249 7.23.3 16 

Suppliers' credits .335 .468 .80'3 1 

Cwirula ti ve balance .246 (2.20.3) (2.575) ( .867) .2.31 (. 2.31) 

45.880 100% 

!/ This case "D" relates to a mixed ccmpany in which capit-al belonged for 95% to the state and 5% to private interests as of 'December 1959. 
The company had an installed capacity of 165 MW at the end of' the period studied. 

y Dividends are reinvested in the company, except for the small percentage paid to private interests. 
~ This item represents tct.al amount of net income before interest plus depreciation and less debt service. 
!/ Long-term local borrowing includes several loans, the repayment of which ranges from 8 to 20 years. 
~ Long-term foreign borroW'ing includes two loans with tenns of 17 and 20 :years and a rate of interest of 5%. 
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