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1, Int;pduction

The purpose of thls paper is to outline some of the. problems
encountered and lessons learned by the International Bank for
Reconstructlon and Development from its appraisal of and lending
for electric power proaects in less developed countrles.& .
All through thls paper the reader should bear in mind that’ the
approach of the Bank to the appralsal 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}rto assist
member countries in their economic development'by facilitating the
investment of “capital for.production purposes; and (11) to promote
private foreign investment by means of guarantees or partlclpatlons
in loans, and when private capital is not available on reascnable ) R
terma, to supplement private _investment on suitable conditions.
These¢ provisions requirelthe Bank both to be broader in ‘its
approach’ to the appraisal of projects than private inveetore;'and to
be more flexible in its criteria. Specifically, the Bank has interpreted =
thé broad definition of its purpose to mean that it should not only be-
“‘concerned with the capaolty of the prOSpectlve guarantor to pay interest 1
and principal, but that the projects should be technlcally and economically.
sound in the widest sense. Thus the Bank's appralsal of a prOJect is
directed to the following basic questions: o ‘ ce
(1) Boes the project belong to a high prlorlty seotor of the economy,
¢ and hds -It -high priority within that sector? o '
(11)#Is it properly planned in terms of type, slze, and schedule?
(1ii) Are the design, drafting of spe01f1catlons and contraots, and -
" supervision of construction in competent hands° o i
(iv) Are the methods and procedures for the plac1ng of the equlpment
‘andconstruction contracts suitable? . SR
(v) Are the arrangements and staff for the future operatlon and

malntenance of the project adcquate”

# The views expressed are those cf the writer and not necessarlly of the
International Bank.
J{vi) Is
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(vi) Is the financing plan satisfactory both in the sense that it
would assure:all the funds necessary for oonstructlon, that it
would result in a satisfactory financial structure, and that
it would ¥ield an adequate return’P L _

In the experlence of the Bank there are within these broad questlons

certain specificaspects, ~outlined below, which in the plannlng of electrlc
power prOJects in: less developed countries are often partlcularly dlfflcult

to deal with,

2. Forecast of the power market

A forecast of the.size andrcharacter 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 nnder-deve1oped areg than in .

a developed area.. | S ' e '

For a publie utlllty in a developed area the p01nt ‘of departure 3
usually is an already hlgh 1evel of oonsumptlon large exlstlng facilities
and detailed statistics, The future residential demand can usually be
predicted for several years quite accurately on the ba51s of recent tiénds,
and of analyses of such new developments as the use of electrlclty for ™
aircenditioning, heating or cooklng. Some utllltles have actually established
. for their areas fairly rellable correlatlons between the griowth - of “income per
capita and the growth of electrlc power consumptlon per caplta. -Buch- data
supplemented by a study of pOpulatlon trends and movements ‘in or out ‘of -
.~ the area, together with a, study of the trend in 1ndustr1al “devel opmett
usually provide an adequate basis for forecastlng the power market, And
in a sense a utility in a developed area can more ea51ly "gPford" an error
in its forecasts, than cne 1n an underdeveloped area, because in case it
should find itself with a temporary shortage or excess, it can’ often correct
Ahis condition at least 1n part by exchange arrangements W1th interconnected
neighboring utllltles. , B e

- The planners for under-developed areas usually find themselves in

a very different pos:.tlon._. Consumptlon of electrlc power is low, ‘the

/exastlng facilities
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exlstlng facilities are small and’ rudlmentary, and statistical data are
often 1ncomplete or otherwise unsuitable for forecastlng. Sometlmes ”
there is a substant1a1 unsatlsfled backlog of demand due to shortage o
of capac1ty whlch is difficult to determlne exactly (e3pe01ally if, as

a consequence " industrial consumers have built their own plants that
may or may “not be contlnued in operation when more reliable publlc power :
becomes avallable) B

In such s1tuatlons the planners are oftén tempted to resort to
shortcuts, such as u51ng récent’ rates of growth of total demand or
average conswnptlon per caplta of ”comparable areas", The fallacy of
the first techniques is that the different sectors of consumers 1nvar1ablyf"
have dlfferent 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 dlrectlon. ' -

There are no general solutions to this questlon, or even general
trends., For each area the market analysls has to be adap.ed to the
characteristics of that area and the forecast has to 'be built up frém
the forecasts of the peak load and of the oonsumptlon of each maJor'
sector of consumers. In cases where the bas1c data are so uncertain
that the forecasts have a large 1nherent margln of error it is preferableﬂl?
to establlsh upper and lower limits for both the future peakload and the o
consumptlon, and to plan the 31ze, type and tlmlng of new generatlng
facllltles accordlngly.

The follow1ng brlefly a:vers the re31dent1al and 1ndustr1al seotor
which as a rule make up the bulk of the market,

(a) The re31dent1al sector
The forecast for the re51dent1al ‘sector has often at least a stertlng‘

point based on some statlstlcal data.' If there is a backlog of unsatlsfled
demand, the pendlng appllcatlons for new connecticns mlght give a clue, “but

its total amount is ‘almost always a ‘rough guess,' lne plOJectlon of the

growth of demand 1s the most dlfflcult part In some countries the re51dent1al

use is still deflnltely llmltEd because the income of many households has

/not yet
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not yet reached a level where they ean afforduan eleé£}i¢ power oonnexion.
The subsequent growth of consumption of a household will also depend on
the growth of its inccme. . One way to arrive at a forecast of the market
or at least to check existing forecasts, is, therefore, to establlsh (1)
the l2vel of income above which a famlly can afford the 1n1t1al 1nstallatloﬂ?h
{and the size of that initial installation); (ii) the number of fmnllles o
that are already above that level and that w1ll reach that level every
year; and (iii) the correlation between growth of famlly income and
growth of electric power consumption per family. Some_of these data‘may |
have to be rather roughly estimated, and may have rathér large margiﬁé;
of error;:but.at least the approach is raﬁional, -

(b} The industrial sector -

The forecast for the 1ndustr1al sector 15 usually much more dlfflcult

and has to be based even more on the partlcular clrcumstances. In some’
cases there are firm power contraots or definite mdustrla.l programs,

but in others there is not much more than an expectatlon that "plenty f'
of cheap power" will in itself become such a mavnet that rapid 1ndustr1a11— |
zation is bound to follow,. This is a very'mlsleadlng generallzatlon,‘ '
because the cost of power has very llttle to do with the rate of |
industrialization except for power-intensive InQuspr;es. Power-lnfensive )
industries can, however, only be atbtracted throﬁgn special iong-term
contracts, which means that for all practical ourposee the power and
industrial aspects have to be planned Jointly. For all other 1ndustr1es
the cost of power represents only 1 to 2 per cent of total production
costs and is thus only a minor factor in determlnlng 1ts locatlon, as
compared for instance to the cost and avalleblllty of'labour and‘raw -

materials, the awvailsbility of power, the size and dlstance of the s

markets, transport faci’ +tleS, etec., and last but by no means least the
avallabllltv of capita®, |

. The .forecast..of power demand of the 1ndustr1a1 sector has tobe
‘based,. therefore, .in the first 1nstance on a forecast of the 1ndustr1al

development of the area that takes all the above factors into aceounts’

/3. Size,
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3,:8ize; type and timing of new plant

hparte from thié forscasts of load and cohsumption, proper-planning i - - -
alsorequi%éséheQuaﬂé enginéering data such as stream flow for reasonable .- .
periods of time, subsoil explorations and geological studies,. -comparison
of alternative désigns of dams and power hoiises, up-to-date information
on the cost of equipment on different types Qf“plants, wage. rates, prices
of materials, thé'ééﬁrce; price and transportation cost of fuels, and-many
others, These' aspects of plannlng are covered in.detail in textbooks'
and technical publlcatlons.= SR ' : R
This paper deals only with one aspect of planning, namely the
study ofalternatlvestocbterm;ne the most economical size, type and
timing of the new plant. In the“experience of the Bank;-studies of this
type are not belng ‘madé ‘often enough in the prégramming of electric power
facilities in under-developed ardas. A utility always has some choice
~of expandlng its facilities through new plants or new units of either.
dlfferﬂnt 51ze, type or timing, ¥hat is the most economical solution
can as a rule only be determined by a series of comparlscrg of long-range.
programs of installaticns that would supply the same power market with,
the same dependablllty and reserve capauty° A1l too often the planning
congists of ”Justlfylng” a particular project. instead of determining first
the needs in terms of the power market, and then ‘the most economical solution
for méeiinéuthat need, by cémparing various alternativés, -
The first Qﬁgétion to B¢ Fesolvad in such comparative studies is
the basis on which fo compare the various solutions, Different planners ...
prefer'q&ite different bases such as the eost per 1 installed, or the
cost per kWhmgbld, or the return on-the additional investment of say a
hydro projeét'coépaféd'td'a thermal  project, - None of these~is,nhowevér,
~ completely satisfactofi: becahse éach compares. different plants-or programs.
only at one giveﬁ point in tims; such as at the start of operation . of
say the first unit or’ the flrst p}ant and "does hob-take-into actount the

fact that Jthe flrst steb in an expan51on ‘program as a rule affects very .

" /much the "~
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much the following steps. For instarce a fifét:ﬁléﬁt on a'river may
involverégefooir'cépéoity for a number of further plents below, and
therebj;eaoce their costs, which should somehow be taken into account -
in the comparlsons. In other worﬁe the above yardsticks do not take
into account the costs of 1nvesmnent plus operaticn of one programme

as compared to another over a per“od of time.

A yardst;ck which does take this into account is the "present
worth® of the total cost of meeting the system load, i.e. the cost of
investment plus operation over a period of time. (The "present worth!
or "discounted'ﬁorth" of ‘an investment oi?expehse‘to“be made say
X years hence, is the'amouﬁt!ﬁhlch if invested at the present date
and at a glven 1nterest rate would at the end of the x years accrue
to the amount of that investment or expense) This technique is
1ncre951ng]y used by large ;nduatﬂlal concerns in comparlng alternative ‘
investment opportunltlesn _ )

In practice the application of this "present worth" yardstick has
its problemeﬁand limitations because the basic data are often difficult
to establish. " S :

The most serious problems usually‘ls ‘to make the programs truly-
comparable in teérms of dependability and reserve capacity. This

applies partlcularly to comparlsons of hydro and thermal projects

where the streamflow of the hydro project is subgect to great variations.

In such cases the amount of dependable capac1ty that the hydro projeet

furnishes in extreme low-water periods is important and very much

subject to individuel judgment. This particulér problem becomes all

the more &ifficult whéte the available streamflow data cover only’

a few years and whére’{t'is, iherefore,'imposeible to estimate the

freqﬁenc&; quantity and duraticn of “extremely low flows. - e
The second most difficult oroblem,ls to prepare estimates of

the capltal 1nvestment and operatlng costs for each alternative

program, There is general agreenent that the basis should always'

be present-day wages'and price levels {although some adjustment may

have to be made for foreign exchange costs). The problem is mostly

/one of:
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one of: (1) determlnlng the proper amount of construction contingency -
funds, whlch%155¢59601ally_1mportant_1n the case -of hydro projects-and =i .o7
should be commeﬁsy;ape.pp.the accuracy. of the basié engineering data SRR
and the stage of the, engineering and-design; and (ii) estimating the trends -
of the efficiency. of successive thermal: plants, : e A N+ L
The third:problem.is‘to.choosgéthe periédﬂof”comparison. -It should
always be long encugh to bring, out the relative useful lives of-the plants-
being compared. Progectlons of 1oad and 1nvestment over such long periods
become somewhat speculaﬁjve ‘but “in Uractlce this is noi“fdb serious a
problem,’ because at the rather ‘high rates of intersest appllcable in’ under;
developed: countries the'ireéwrf worth faé%oié.dfon off quite rapidly'aﬁd o
an error in judgment as to the dpvelopment ten or twenty years hence will ::'j
affect the total present worth only slightly. -0 - wﬁ‘“““"*'“”J**L'f:

The last major probismis to choose the interest rate at which to -

i

calculate the présent worth, E'There is general agresment that it should®™ ™

be the cost of meney for this typﬂ of pr03°ct ‘in the comtry- coacerned
(which i§ not necessarlly trie cost ‘of meney “to the entvrprlse) Ind1v1dual
view§~ ¢n that Tigure may," hovever; differ by several perccat, which
considerably affects the total present worth. The’ hlgher the interest
the more the thérmal ‘alternative is favoled becaiise hydtio pﬁogects '
always require a- ¢arger initiat ‘investment. o - '

The ‘Fésult of “these "presdat worth" comparisons should, of course,”
always be interpreted with gdéd'deal of tare, Above @}l oné has to
keep in mind- £he- Marﬂln §¥ error of the assunpt*ons ‘and ccnsequently of
the present worthsu " Where the total presént WOrths are reascnably cloae
other considerations will decide the final choice of the program, siuch
as for instance the artunt of ‘the initial investient, the construction
schedule, ‘cperating characteristics of tHe"VafiEUs'blaﬁts, possible '
changes in load factor et'c, Furthermore, sueh studies do not settle the

problem "drice and for alll ‘but have to be revlewed blefore” the next step

PR
LoF . d

in a program is decided upon.

/Despite all
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Desplte all the difficulties and limitatiocns describéd- above, the ;
method of comparlng present worth is a very valuable tool -6f" analysls.
It is the only method whlch ‘recongnizes the time wvalue of - ‘money and
which correctly accounts for different amounts of invéstménts made
at dlfferent times. An addltlonal benefit is that this process of
comparlson makes the planners cost conscious, and that it focisss.
their attentlon on many technical and financial aspects of a progect '

or a program that would otherwise be overlooked,

Le A few problems of execution and operation'éf plants

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

(a) Engineering and supervisicn

The first of these is in the ad&quacy of the engineering and
supervision of constructiodi., 'Oftén thesg are inadequate for two
principal réasons. One is that sdﬁetimes officials in charge are not .
fully aware of the‘mistakés'that-caﬁ be médé in engineering. and. super-
vision, and how costly the conééquehces are, aﬁd‘thus they_do_nét»apprgciate
the risks thét*thé& are taking with iﬂéxperienced staff, The other cause
is that all the under-developed countries are shortrof éngineers, and
that proper plannlng and englneerlng, therefore means cbtaining these -
services frem- abroad " This is sometlmes obJected to out of short-sighted
feeling of national pride, but always, of course, because of the high : - -
cost. Experience'is, however, graduélly convincing these officials
that such-:c¢8sts are alwiys repald several tlmes over by.economies and.
gains in quality and time, _

Many under-developed countrles could however, get much more out . .-
of the services of forelgn consultants by exercising more care in the
basis and manner-of their selection, and in the use made of them, The ...
first step towards employihé éonsﬁltants should always)be,a\ery complete - -
description of the functions that the consultant is exﬁected to perform,

and of his responsibilities, If there are engineers or engineering firms

/available in
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availshle iﬁLﬁhe_country the-idealosolution;is for-the foreign consultarit- -
to join foroes with them, in order to train them and at the same time -
: minimize forelgn currency expenditures, The second step should be
carefﬁl selectlon as regards competence for the particular job, not
only by full ;nqulry into the experience and references of the firms,. -
but also of the particular individuals that would be assigned to the job, -
Through a process of elimination this should lead to a list: of maybe. three te
five flrms from which the final choice is to be made. But all too often
that final cholce is stlll made on the basis of scme sort:-of bidding
a a total flxed cost, This is misleading because neither-in cost
nor quallty can the bids ever be comparable, as evidenced by the fact
that these "blds” 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 awardlng consultent contracts is in most cases the "cogt plus
fixed fee" basis. T_he fee and the other cost elemerits of the few firms
to which the choioe 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 firma'; 7 o '

Quite often it is elther not possible or not desirable to delegate

all respon51b111t1es to the consultant, In these cases it is equally e
1mportant for the owner to appoint a competent organization and staff

of his own and to give to its different levels clearly defined authority
for maklng promptly the many necessary decisions.

(b) Award of contracts for construction and equipment

' In most member countrles of the Bank, the ¢ivil works are carried
out, andvcertalnly_theumechanlcal and electrical eguipment supplied, under
contract with construction firms and manufacturers.,

There are widely different ‘viewpoints among agencies in charge’
of construcklon es to wnich type of contract is best suited for a
glvenﬂserv1ce or purchase, and as to which basis of award (bidding vs.
negotiation) sefves best the interests of the executing agenecy. Most
of these questlons again do not lend themselves +to general answers, and.
for lack of space 1t is impossible to treat in this paper the many
R /different circumstances
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different 01rcumstances and solutlons. But there are a few almost
elementary rules that would in the experlence of the Bank result 1n
better contracts end greatly reduce the related controversy._

As regards the type of contract, ernec,elly for the civil works,
the most 1mportant noint dgaln is that the executlng agency malntaln ,j?l

1ther its owr. staff or retain consultants that are thoroughly .N’_ _

experlenced in the different typcs, and understand the construction
and legal practlces of the country cocncerned, so that they can draw‘wwl.m“
up the necessary spec1f1cat10no and documents that best suit the ‘
particular job and local 01rcumstances. Whether it is the flxed—unlt-,r
price, the cost—plus—flxed—fee or the turn—key type, the draftlng of 3
the contract and its admlnlstratlon are as 1mportant as the choice of
the type. Whenever wages and prices are reasonably stable and the B
conditions and designs of a project well deflned the flxed unlt prlce _7.
cantract 15, however, on balance the most sultable.

As regards tne bar’s of award, international competltlve bledlng
still is, the most sultable, Thls is especially true because in the
last few years the trendg in the cost of cqulpment and constructlon :,
have changed and beca 3€  new manufacturers, and contractors have entered

the fleld.‘ Award of large contracts by negotlatlon, no metter hcw g

skillful the negotlator, always leaves a serious doubt whether the final
terms,endrpr;ces are t‘e beet that could have been obtdlned In add1t10n1%:T
negotiation'has the serious d sadvantage that 1t often leaves a doubt in )
the mind of the public, uhose interests are always dlrectly or 1nd1rectlj
at stake in the award of contracts by a publlc utlllty, whether there had
not, been any 1mproprlet1es. Doubts of this kind needlessly 1mpalr the
public trust in the evecut:ng agency and 1n the supervisory apparatus 4 t”1e;
of the Government. | | S
The two drawoacks nost often mentloned by crltlcs of competltlve
bidding, namely that, 1t is tlme cconsuming and that it tends to glve the
award to the lowest bldder regardlecs of quallflcatlon, can qulte easily
be av01ded The tlme requwred need not handlcap the progress of work if

the executlng agency 1nv1tes the blds at the proper time; and the second

/drawback can
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drawhack can often be ellmlnated by a careful pre—quallflcatlon of the

firms to be 1nv1ted, pius the requlrement that the agency in charge

of the award take all aspects, including price, into account, If the

agency in charge can establiish a tradltlon of honesty and good Judgment

in this regard, its decisions will be accepted with much less controversy.
More recently many executing- agenc1es have requested the bidders

to submit with the bids an offer for financing., In the exgerience of”

the Bank this procedure is hardly ever in the'best interest of the

executing agency, not only because such suppliers! credits are not:. . -

ewieﬂund'financing on account of their usually short terms, but also ™7

becafise this procedure drastically limits the number of bids and

eliminates many which might wvery well be .atbractive 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 bé obvious because

the stated interest rate is low, but the supplier may well include in

his.base price a substantial amont for financing costs and risks.

(¢) :Operation and maintenance

‘The problems of -operation and maintenance of power plants in .
under-developed countries are not mmch different from those in the
developed ones. But the responsible officials are sometimes not
aware that, 'as their systems grow, it b&comes 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 ars .essential for proper operdtion and maintenance,
As many utilities in. less developed areas lack experienced staff %o
do so, this can only be remeaied'by outside advice in both the methods
and procedures of operation and maintenance, .and by adequate training
programs f{or local personnel, : e e

- Much of the efficiency and of the steady, well—planned growth- -
of: the public utilities in:developed countries canbe 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
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replacement of the: top perscnnel beﬁause-of*pblitital éhaﬂgé; or
inadequate salaries, No other measures would contribute more to the
competence of the management.of these-utilities than (i):rembﬁiné

them from politics; (ii) paying them adeguately: and (111) establlsh—.ll

ing a tradition of public -service, -

5, Financialréspects

(a) Backgroﬁﬁd _

The fihancing,9f elactric power expansion is particularly -chal-.
lenging ih_the first_instagpe‘beqause of the relentlessness of:the.
growth in its damana; and bécause of the fact that there is'no:alternative -
for a countfy but.to meet this growth if the economy: itself is to grow
at a balanced and héalthy pace.. This characteristic, -plus the fact
that it is a monbpoly, sets the electric power sector apart from most
other 1ndustr18“ sectoré and makes it baslcally a public service
rather than an _ndustry, _ ‘

The other outstanulng asoect in financing electric power is the
rate of growth of its demand, and what 1t means in terms of-mnew capital
required. In the more industrialized countrles, with the exception
of Russia, the rate of increase indemand has in recent years been 6 per ' *
~cent to 8 per cent - In Hussia and the less developed countries the
rate of increass has beeﬁ_gréate;, feaching averages of 10 per cent to
15 per ceht f&f éevéfal-yeatéuénd even mere for shorter periocds. A ..
cumulative;groﬁth at tﬁé rate of 7 per cent means doubling of- the
installed _capacity roughly every. ten years. . _

Accordlng to statlstlcs published by the United Nations the.
total generatlng capacity 1n§ta;led in public utilities (excludlng
industry+owned generating facilities) in Latin America was in 1958 .. -
about 12 million kilowatts, of which about 6.5 million was in thermal
plants and 5. 2 million in hydro plants. The cost. of reproduction of
these fac111tles at 1958 prices has been estimated at some. USH 3,500
to 4, 000 mllllon. Tacluding the'cost of transmission and distribution
the total 1nvestment in the electric power sector amgunted at that date
to about tw1ce as mrch, An amount of the sgme order of magnitude has
to be 1nvested aﬂaln in the next seven to ten years, if the growth of

demand durlng that perlod is to be adequately met,
/The overwhelming
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The overwhelming problem is to mobilize these amounts of capital:
in addition to .all the other needs of an économy:. The methods, for. ..
providing capital-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 cowibries.” This paper could not possibly. cover the entire
field of power financing and.is, therefore, limited to the conditions . -:
of Latin America. - Even so it cannot be more than a summary cof. the
Bank's experience in this regard, and -a statement of a few broad guide
lines.in a situation that is still in flux, L e
The countries of Latin America. have, as have other areas,
entrusted their power supply to either cne or the cther or both of
the following basic types of institutions: i) Government-owned
agencies, in most cases seml—autonomous, and in some others a
department’ of the national Government or local administraticn; and
ii) privately-owned corporations . operating on the basis. of a concession:,5
and under the jurisdiction of-a‘ -naticnal or local regulating agency.‘
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 wotild expect on first thought, for the simple reascn that
both have to cope with the same handicap, namely the lack of a local
capitdl mirket, or, -if there is a market, its insufficiency to satisfy
the needs of the électric 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 1nst1tut10ns,
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. Historically,
the privately-owned corporation was the first on the scene, and it is,
therefore, instfuctive to cover it rlirst, although today it .is defini-

tely second in importance.
' /(b) The
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(b) The problems of the privately-owned ubility

Nearly all prlvately—ONned eélectric power utilities of Latin
America were founded shortly before or after the first world war'by
Toreign flnan01ng houses in the evpectatlon of a good return on -
their investment. Two basic condivions encouraged this, name}y,‘A
1) camplete freedom in the flow of capital to and from the under-
develoPed countrles, and ii) the lack of tariff regulations. (or,
if there were any, thelr liveral drafting and 1mplementat10n) , ; “Tg .
These two co“dltlons have gradually dlsappeared in most Latin Amerlcanml$-
countries, ‘and the remalnlng prlvately—owned utilities find themselves.
under severe restrictions as regards transfer of interest and capltal,
and often wiﬁh'vefy’inadequate earningen ‘As a consequence they find
it enormousi&udifficﬁit if not impossible to finance the expansionrfw“.:
programs that are needed to keep;up with the increase in demand of .;-J-
their areas, _ﬁ B ' |

. What are the-seu;ees of capital of a privately-owned utility?
8351cally they are: (i) new rhare ¢apital, (ii) new horrowings, and
(111) deprecJatlon resérves and retained earnings. (As a matter of
1nterest in the United States in recent years about 15 per cent to
20 per cent of the new capitsl expenditures of privately-owned power
companles have come from new share capital, about 45 per cent to 50 -
per cent from new lonv—tern borrewing; and about 35 per cent from .
deprec1atlon reserve= and retained edrnings:. ) ‘ ._ .

In the flnal eealvele a prlﬂately—owned utility can anly success—
fully draw .on these varlous'oources to finance its expansion programs,t;
~:1f its revenues are sufficient to produce adequate net earnlngs per shere
rand adequate debi-nervice coverageo L

Tnere is no easj gereraj ahswer to. the quesgtion: of what net N
earnlngs and ert —service coverages are adequate to achieve this result
As regards earnlngg 1t is in the first instance a matter- of deflnltlon
(the "netﬂ means the earblnrs after deduction of ths cbvious. eXpenses
such as Operatlng, mdintenance and aduinistrative expenses, taxes and

1nterest and after "Heﬂuaue depreciation, where opinions can dlffer

J/widely as
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widely as to what is adequate), and secondly it is a matter of the actual
amount or percentage where agalnmthe answer depends on the partlcular
case. L R SRS % AEEEI |

éThe;retained:earnings-shedidﬁélﬁaﬁegﬁtegetner with the depreciationr
allowance5'meet'a-Substantiel portien-ef the cost of the new investments.n
The debt-gervice coverage should be such that the utility can borrow
from demestic and foreign lendlng 1nst1tutlons at reasonable terms.rl;;_v
And finally, ‘because internal generetlon of cash plus new borrow1ngs-.h
cannot indefinitély cover all the néeds of new 1nvestments the amount _
of the earnirigs and the amdvnt which is pald out 1n the form of lelden&s,:
has to be such that the ut 111ty can comoete 1n the natlonal and foreign
financial markets for néw share capltal A ndmber of Bank loan agreements
with privately-owned utilities include tarlff covenants coverlng one or
more of these pointa, | . B

The above questicns about adequacy of return and of debt service
-coverage can ba enalyzed and treated in the abstract only'up to a pclnt
The final proof of the enalysis is in a utlllty s success or failure in
issuing new shares or bonds, Mevbe the most effectlve way to 1lluetrate'"’
this further i, “thereforé, to look at the example of 4n 1mportant
privately-cowned utility in Latin Amerdica which has recently obtalned
substantial new fuads in the world finincial market as descrlbed 1n'
Annex L. . . S | ; “M.“.  -

It should be pointed out, however, that the possibility of raising

funds in the world market is not:just a matter of an ”adéﬁuate” net .
earning and debt-service coverage at the time the flnanc1ng is needed _
Even more important is the attitude and tradition of a country or 1ts ‘;
responsible regulating agency towards the prlvatelyhowned utllltles
in general and-thé récord in the case of the particular utlllty 1n
question.” Unless there is a ?avorable atmosphere and prospect not only
of fair treatment but encou: ageneqt of prlvate capital investment, backed“‘.
up by long eyberlence with adequa+e tar? ffs, prlvate capltal w111 go to o

other more attractive sectors.- |
| o /(e) The
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(¢) The problems of the Government-owned utility

Most of the .Government-owned public utilities_ef-Latin America_i_
were created because the privately-owned utilities, which were founded'
first, were unable, mostly for the reasons given in the previcus chapter,
to finance the  &xpansion-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 commer01al sense. Flnally o
there was the political pressure on many Governments to enter the publlc _':A H
utility sector because of the belief that they could fulfll these func—';
tions mere efficiently and economically,

The principal source of finance of these Goﬁernment-owned utilitiee 7
are appropriations from the national budget and the proceeds from special"‘
taxes., These utilities usually do not pay any intersest or dividend on
these funds, In additicn they have, of course, new borrowings, depreclatlon o
reserves and retained-earnings available as sources of financing new 1nvest-
ment, just'ds do the privately-owned utilities. New borrowings'are as e
rule more easily obtainable by the Government~-owned utilities than by o
those privatelylowned, because the former can usually borrow with Govefn—
ment guarantee, ‘ , , _

Many of ‘the Government-owned utilities have by now greﬁﬁ to impressiﬁe
size, In some countries. they have a monopoly on _power generatlon, and 1n
others privately-owned utilities continue to co-exist with them.

Theseé Government-cwned utilities face, however, in large degree the
same dlfflcultles in financing their expansion as. those which are prlvatelyh
owned, because: (i) the. capital needs of these programs are far greater
than the amount of: appropriations that the budgets can allocate to thls

purpose, and (ii) the capacity to borrow locally and abroad is also

limited even with Government guarantee, on account of the slze of the :: 3
debt-service and the Government'!s own credltworthlness. T "--::‘-
There is agaln in .the final analysis only one way for the Government-
ovned utilities to finance their expansion programs, and thatfls for the
revenues to be sufficient to: (i) cover all operating,cmainteﬂaﬁeeiend .
administrative expenses, taxes, interest and adequate depreciatieh; and

/{ii) create
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(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

4 reasonable part of the cost of new investments, A number of Bank loan:

agreements with Government-owned utilitiés include tariff covenants to .. .- ..
that effect,. . « _

Just as.in the case of the privately-owned utilities it is difficult -
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 Gevernment-owned utilities to say what is a
reascnable" part of the cost of future expansion. With the Government'!s
total revenues always far short of the total demsnd for them, the choice
often reduces itself to either curtailing Government outlays in other.
sectorg or finarcing more of tﬁe 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 connexirn 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 Water and
Power of the City of“LosgAngeles-and the Puerto Rico Water Resources
Board, and in Zngland the Electricity Council are already.providing B
through depreciation and retained earnings some 40 per cent to 50 ﬁerij,i,._\
cent of their new capital exXpenditures, and are planning to continue to. . . .
do so, 7. o
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 situations are
not to be-taken as ideal, but .they give an indication of actual -order of
magnitﬁdé of amounts involved and especially certain ratios of sources-
of funds.

In conclusion a word about the mechanism by which the tariffs of
Government—owned utilities are set and adjusted, . In a number of countries

the Tériff:Commissioﬁfstill;has Jurisdiction in this regard, just-as for the

- /privately—owned
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prlvatelyhowned publlc utllltles. As both the utilities and the ‘commission
?are Government agencies, this.is really quite unnecessary -and usually
only compllcates and delays tarlff adjustments, - From ‘the viewpoint of
promptnéss of adjustments and ability to incur new debt, it is mach more
desirable to make the Govenment-owned public utilities entirely autoncmous
ih"thé matter of tariffs, as they are in most developed countries.

(d) Some general corments and.-conclusions

From the preceding. chapters two conclusions stand out above all others,
namely that: (i) the .amount -of capital required annually for the'expans1on
of electric power facilities will continue to be very large and become
increasingly iarger during the coming years, and (ii) the mdst effective
and often the only basis for financing these expansions, regardless as to
whether the utility is publicly or privately-owned, is to produce a’ cash
surplus frbm.operatéons that will cover a cubstantial part of the ﬁéﬁ“-ru”
1nvestments. | R -

. Some under—deveWoped countries in Latin America and elsewhere have e
come to these same conclusions in recent years and have passed leglslatlon
that spells out in considerable detail what the tariffs should cover, -
and that provides also for automatic or at least annual 1d3ustment In
the llght of past experience with the siowness of action by the Tariff
Commissions,. this procedural provision of making the tariff’ adgustments e
automatic or pericdical, subject to subscquent review (and revision if o
need be) by the Tariff Commissions, is almost as important as spelling’ o
out what the tariffs should cover, I

The consequence of adopting the above concepts means, ‘of caurse,
in many iﬁstaﬁces higher tariffs and the arguments are often made that
this w1ll prohlblt 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 per cent to
2 per cent, and whether an industry will establish itself in a certain
lacation depends much more on a number of bther factors, previously
llsted And if 1t is a question whether a: power—lnten51ve 1ndustry such
as say alumlnum w1ll estibllch itself in a certein location or nct, the
industrial and the’ power development usually have to be planned and appraised
jointly, and the economics established for the combined undertaking.

/The social
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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 only of the total
cost of living., Furthermore, the residential consumption represents in
Latih American countries as a rule only a relatively small portion of the
total consumpticn, so that theré is always the possibility of increasing
residential rates less than others and still producing substantial addi-
ticnal revenues,

To repeat in conclusion what has been said earlier, the emphasis in all
considerations regarding tariffs and financing of electric power should
be on plentiful electric power rather than cheap power. The saying is
quite true that for any economy the most expensive electric power is the

power which it does not have,

/hnnex I






