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FINANCES OF THE GTATE ELECTRICITY BOARDS
AND TARIFF POLICY

The Five Year Plans have continued giving greater
emphasis to the nesd of power develcopment in the country.
The investments in power sector in successive plans have
increased from Rs 260 crores in the First Plan to Rs 7,294
crpgres in the Fifth Plan. OQuring the five years of the
Sixth Plan, the pouwer sector is expected to invest over
Rs 16,059 crores and this is further going to be increased
in the coming years. The pertinent guestion would, therefore,
be hou bast the funding needs of the pouer sector could be
met on a long term basis. This paper examines the ways and

means of funding the needs of the pousern sectcT.

For State Electricity Boards (5EBs), the possible
"sources of finance are the budgetary scurces of the State
and Central Goverrment, leoans From the fipancial institutions
and the internelly generated funds which are retained in the

Bgard.

Ac Far‘as the government budgetary sources are
concernsd, the Planning Commission has already indicated
that the varicus stete governments might not be ahle o
adequately support the power development programmes. Under
the present system, funds for the power programme, the bulk

of which is in the state sectcr, have to be found from the
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pool of resources available faor the S5tate's Annual Plans,
In spite.oF the pgricrity tc¢ be accorded to the pcwer sector
in allocation of funds when drawing up the Annual Plans, it
is expected that it will bscome increasingly difficult for
states tp make the necessary allpcations to individual
projects on account of constraints of resources. SEBs Qill
increasingly have to relyrnn their cwn for additional

resources to implemsnt future plans.

For new investments and developmental wprk, one
would expect SEBs to get funds from the finmancial insti-
tutions, or borrow directly from the capital markets.
Financial intermediaries lend only to those.units whom they
find capable of returning the interest gnd fhe amaunt loaned
on due dates. In pther words, if the Boards are to borrow
funds from the financial institutions, they have to prove
their viability in the shoii rum and profitability . in the
long run. Same is true of borrowing funds from the capital
markets. 3Secondly, if the Bpards are rur prof%ﬁably, it
would also help in generating a sizeable in{ernal resources
to Finance part -of their development actLULtles. ~Lhis 1sv;isn

being emphasised by the Electcity {Supply) Amendment Act,

1978, kEarlier, the Electr101ty (Supply) Act of 1948 had
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laid down that as far as practlcable, the Baard should nat
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carry on their operatlcns at a loss and should adJUSt thelr
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charges {tariffs) accordingly from time to timz. The
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Amendment Act of 1978 had made it obligatory for the Boards
to earn a net surplus teo pruvide For timely repayment of
loans and also to finmance part of their annual capital
.raquuementso The Central Electricity Authority (CEA) in
‘$ts communique dated 3rd August 1978 directed the state
governments tﬁat around 20 ta 25 per cent of the Annual
plan programme be financed from internal resources.
Undoubtedly, viability of the $tBs has become the primary
consideration of all recent conferences and seminars at

the governmental as well as non-governmental level held

to consider the problems and prospects of the power sector.

Precent State of Affairs

Concern for the SEBs has been expressed at various
forums. A number of committees and working groups have
studied the financial working of the Bpards and nearly all
of them observed that the Buards are not run efficiently,
and that they are financially sick. Venkataraman Committee
in 1964 suggested that inclusive of excise duty, Boards
‘should earn zt lesst 11 per cent on its capital base.

This recommendatiip of 11 per cent is made assuming interest
payment of & per cent on the Board's gutstanding loans. But
e/en after more than a decade, the actual performance of
almost all the Boards has been dismal. The Boards bhave

ﬁgen accumulating heavy losses over the years. Séuenth

%@ﬁance Commission estimated that accumulated interest
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liability on state governments' loans at the end of 1977-78
is about Rs 873.92 crores {(.nterestingly, z2ll the Boards

have accrued interest liability), and five Boards (Bihar,
Himachal Pradesh, Meghalaya, Famil Nadu and Uttar Pradesh)
have unadjusted depreciatiomn amounting to Rs.21.09 crorss,
The reasons for the present state of affairs are that while
the revenue liabilities of the Boards have increased substan-
tielly from year to year because of increase in operating

and maintenance costs, tariff revisions have not kept ﬁace
with the increased costs. Boards borrow to finance these

losses which in turn increase the interest caosts.

We have seen that if pouer sector has to expand, it
has to be made profitable. Profitability can be ensured
either by reducing costs and/or by making suitable adjustments
in tariff level and its structure. As far as reducing the
costs 1s concerned, a numbe. of suggestions have been made.
by various committees, The me asu.,es suggested are
reduction of system leosses, better fuel management, effective
financial and inventory management, better utilization of
capacity, timely recovery of dues, minimising bad debts,
reduction in administration overheads, etc. Further,
attempts should be made to lay down operational norms for
each electricity Board. Comparative performance data of
various Boards should be compiled which would indicate to
each Board hou efficiency can be improved and where costs

can be minimised.
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In this paper,l shall not discuss various manage-

mert and budgstary control systems which m.ght help to
S —— e e

monitor the cost and ingrease efficiency of the SEBs. 1
shall confine only teo the pricing aspect of the financial

management .

Determination of Tariffs

In setting the tariffs, two distinct steps are

involved 3

a) Setting an zdequate level of tariffs in the
aggregate, and

b) Developing an appropriste structure of tariffs

The level of tariffs destermines the degree to which
total revenue would cover all reascnable pperating expenses
and provide a fair return gn invested capital which would be
adequate to attract the new capital required. The structure
of tari“fs determines the u~=y in which tot=l costs, including
return on invested capital, are apportioned among the various

classes of customers.

In setting tariff levels, two issues to be resslved
are

a) What is the Bpar's total revenue requirement
considering its operating and maintenance
expenses, adequate provision for deprecistion,
interest payment on its loans, end a reasgnable
rete of return on its equity {if, there is any)?

b) What is the Bpards' incremental costs situation
in providing electricity supply?



Page &

Reesonable return an investment is necessary 1f the
Board has to provide satisfcotbry serviceé, meat its
financial obligatisns as and when they become due, and
attract the new capital needed to suﬁport future construction.
A study of incremental costs is necessary 1if the Board has to
remain viable in the long run and allocate the respurces used
in an optimum menner considering the competino needs of other

sectors in the economy.

The other aspect in setting the tariffs would be its
impact on demand which uwe would consider along with the socio=-
economic priorities of the country when we discuss the

structure aspect of the tariff,

Total Revenue Reguirement

The total revenue reguirement is the sum of

a necessary operating and maintenance expense,

e} annual depreci tion,

taxes, of any, end

d} reasonable return gn capital invested in current

supply of the elactricity.

In setting the level, a reasonable estimate of
operating and maintenance cost should be made. Based on
certain acceptabls norms of fuel consumption, labour and
plant efficiency, standard costs of supplying the eleptricity
should be used in estimating the level. In al & ] 38
inefficiency and mismanagement on the part of the Bpard

R L U P,

should not be charged to custgmers.
shou -0 not




Annual depreciation is g charge for using the fixed
assets during the year. This is an allocetion of the cost of
capital equipment over its useful life in a systematic and
rational manner, Controversy generally arises whethep
dep:eciation tharged agasinst revenue in a given periad should
be such that it does not simply recover the historical costr
of the copital e€quipment ;but in some Sense or the gther, alsg
Provides fpr jts replacement. We will take up this issue

later.

In determining the total revenue requirement one
must also ascertain the appropriate value qf the capital
invested in supplying the electricity. This base is the

depreciated value gf the tangible ang intangible property

'used and usefyl’ in current supply aof the electricity. The
return should pe calculated an assets iﬁ beneficial use, and
.the average value for the year should be taken for computatign
and not the year-énd figures.* Qpe can easily visualise

that the capital uork-in—progreés which has not been put

into use should ot be included in such a base. The
éontruuersy regarding using historical or current values gf
such property~in-use would be dealt shortly in the following

paragraphs.,

L)

*The World Bank has suggested cepital as the net valye of
the assets in use, less consumer contributions, plus 1/6
of the operatipn and maintenance expendture (excluding
depreciation). '
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Finally, a rfair rate of return woulg be based gn
the cost of capital raised g firance the property base,
The rate gf return must reflect interest payment on the

_ borrowed funds.

Inflation and Total Reuequuﬂgggiggme

The total revenue requiremant ig generally computed
based gn historical cest data. It is suggested that during
an inflaticary Period, this requirement should be calculated

Using replacement cost data in grder to reflect the possible

TeVenue to maintain itg physical Capacity of productipn,

In determining the tetal revenue requirement it may be
desirable tg adjust the depreciatien charge gn the replace~
ment cost of the Facilitiés uéed. Houever, gne should take
note of the faet that under current.accouniing practices,
the accouhtants try to meet the depreciation shortfall by
speeding up the hormal process gf writing off the historical
costs. Some do it by making the amortization period as

short as possible, yhile others modify the method of
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and the manner in which the cost is spread need to be

objectively &and rationally .atermined.

The other component of the total revenue reguirsment,
i.e. a reasonable return on capital invested, also needs to

be reconsidered. The capital invested would be computed by

valuing sach part of its installed cepacity at present day

e T e e e e g T R

prices, and thus return would be celculated on an enlarged

capital base in times of rising prices,

Some pegple claim that in marginal cost pricing
system, the present day cost of suppiying the electricity
gets reflected, and thus simulates the offects of inflatian
on coet of production. Moreover, from economists point of
view, marginal cost pricing results in a socially optimum
allocation of resources, i.e., a situation in which each

regsgyrce is being put to its best use.

Marginal Cost Pricipg

The stated arguments in favour of marginal cost
pricing are that, it allocates rescurces efficiently,
approximates the present day values of the facilities, and
provides an appropriate signal to consumers abgut the real

cost of enerqy so as to increasse or curtail the usags.

World Bank's "Study of Electricity Tariffs in Andhra

e e

Pradesh" was the first official document which advocated

marginal cost pricing for déterminaticn-of tariff for an
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slgctricity Board in India. Without going intg fhe rational
of advocating marginal cest pricing principle,-the report
narrates step by step the method of ceiculating marginal
capacity and marginal enerqgy cost. On reading the report
carefully, one concludes that their aim in recommending such
an appraach seems to ensure 'optimal allocation of resgurces'
in the ecoromy, and secondly tp augment the resources to help
finance future expanéian. This would help SEBs in mobilising
financial resource on & sufficient scaie, and to reliesve
preésures on the public revenue to subaidise the electricity

supply industry.

Further,it is suggested that long run marginal cost
in preference tc short-run marginal caost should be the_bésis
for tariff formulaticn. In the shgort run, it is highly
praobable that industryfuould operate under 'excess' ar 'short!
capacity situation due to in ivisibilities of investments.
In case of 'excess capacity situation', it would operate
under decreasing cost conditions in which unit cost falls
over the rBl?Uant range of the cost curve. In such situations,
marginal cost is less than the average cost, and the pricing
based on marginal cost would result in operating deficits.

In contrast, when a Bopard is operating under increasing cost

L S O S e
conditions, pricing electricity at merginalcast would resuylt
P R . - ‘_,___...—.-_-______________“_‘__‘ N

iﬂﬁiﬁﬁﬁii_ﬂﬁgﬁlﬁgf To avoid the Upérating‘dEfiCitS undar

decreasing cost conditions and the excess profit wunder
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increasing cost cohditions, it is suggestsd thét pricing for

‘®lectricity should be done .n the basis of long run marginal
T -t

costs.
‘_.—'h!_..,,_

In my opinion, the concept of marginal cost pricing
would be preferred if the objectives of the tariff regulators
are, a) to allocate_reéources optimally among the competing
needs of the economy, b) to use price mechanism to mobilise
Teésources in sufficient scale to finance power sector expan-
sion and thus relieve PLessure on the public revenue. It
uoﬁld be for the policy makers to define the objectives of
‘tariff regulation, especially in é monopoly situation like
ours. However, there is g taution here, -that as long as
other competitive forms of energy, such as copal, diesel,
petrol, natural gas, and even human energy are not priced by
uUsing long run incremental tost principles, there is no
basis fur Jjudging whether i cremental costs pricing of
electricity would achieve the desired results of optimum
use of resources in the Power sector, let alone the whole
economy. Secondly, the forecasting period invplued in the
application of incremental cost pricing is generally much
longer, and the uncertainties invglved are too many. One
may dquestion the reliability of forecasted data, Thirdly,
it will permit the Bpards to earn more- than its revenue
requiremente. One has to ask whether it is justifiable and

equitable in a Monopolistic situation like ours. However,
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suggestion has been made that this can be taken care of by

setting rates below the trL. lang rum maro.nal costs by a

sufficient amount to eliminate the “evxcess® revenus, but

such reducticn should bBe concentrated in those markets whesre

increasing electricity censumption is socially desirable,

Tariff Structure

A suitable tariff structure must ersure :
Simplicity, understandability and public acceptability

Feasibility of applicatign for the purpeoses qgf
measurament, billing, and collection sf dues.

Effectiveness in yielding requirsd total return.

Stability in structure but not necessarily in levels
over a considerable periad of time {it should
guarantee a certain degree of stability in the price
differentials embodied in the tariff system, errars
cf structure are extremely difficult to correct ).

Help in restoring the load curve over time so that
demand. can be met at louer capacity cost,.

Efficiency in app1l_ximating the t.ue costs-to-
serve, thus guiding the consumers tpuwards optimum
use of power, both in terms -f total usage and in
terms of distributing consumnrtion hetuween peak
and of f=peak period.

In a developing country like India, in addition to

the above, the design of the tariff structure should be such

that

-
-

1.

2.

It encourages sccially desirable consumption and
discourages non-productive consumption.

It praomotes the widespread use of electricity which
would lead to more industrialisation.
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3. 1t becomes instrumental, wherever significant
and affective, for more desirable allocation
of resources.

In tariff setting, the most desirable thing would

be to have clese correspondence between electricity rates

rrea—r—

and cost-to-serve. But far variety of reasons it is not
-~

practicable. Quite often, socio-economic objectives and
lately pure political considerations have overridden the
cast~to-serve principle. We will examine cost-to-serve for
different classes of custecmers and later on discuss the
tariff structure in the light of our socig-eceonomic

gbijectives,

Cogst-to~5erve

Ccst-to-serve is dependent on two major factors,
viz., the quantity of energy (KWH) consumed and the rate(Ku)
at which it is consumed. Bropadly speaking, the former
determines the amount of Fuel consumed and the latter the

size of the plant required tc meet the demand.

Energy cests are those which vary with the quantity
of kilo-watt-~hours produced. They are largely made up of
the cost of fuel, fuel handling, and lebgur. The capacity
costs {i.e., the demand related costs) are the costs of
facilities created to be prepared to meet the elasctricity
demand, They erimarily consists pof interest on invsstment,

deprecietion expense, and the maintenance and pperating
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expenses which do not vary with the quantity of service
suppliea in KWH. We may alco include in the capacity costs
the proportion of the fuel expense incurred to maintain
readiness tp serve and which do not produce energy as it

is being used in banked boilers.

The capacity costs have three segments, each relating

to generation, transmission, and distribution. The large

industrial customers uhowéccept service directly from the
relatively high voltage transmission lines represent a far
different cost burden to the Bpard than the residential
customers whose use generally varies widely from time to
time. The latter requires the use of expensive step douwn
transformers and an elaboprate lou voltage system. To mest
large customers' need we do not need elaborate system of

transmission and distribution. Thus capacity costs to

serve a residential customer is not same as that of supply-

— e e m——— i e

ing to 2 large customer. It may not be out of context to

mention here that to supply electricity to remote areas
would involve large distribution system which would mean

a much higher capacity cost-to-serve,

Methods of Allocating Capacity Costs

To allocate the capacity cost among various
consumer groups, one hes to look into the voltage in which

energy is supplied, its load peaking and coincidence factors,
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length and time in which such coincidence in the peak demand
hour occurs, and the amount of losses and wastage in trans-
mission to éerue these groups., A high lopad factor ié
conducive to low average costs per KWH since a relatively
high KWH output can beobteired frcm a relatively small
investment in capacity. Similarly a2 lou coincidence factor
(high diversity factor) also results in low average cost per
KWH, Similarly, if trsnsmission losses are relatively high
in supplying to e specific group of customers, the cepacity

needed to make such supply would be relatively larger.

Gensrally, the fixed capaciiy cost is allocated on
the basis of each customer's maximum demand regardless of
when this demand gccurs. Since the maximum demand of
cuﬁtomers will fall at different periocds and not neaessarily
at the time of system's peak demand, the sum total of the
maximum demands of the custumers would be wmore than the
. system maximum demand and thus the total recovery based on

individuel's maximum demend would be larger than the system's
total fixed charge. Further,the methbd ignores, the differ-
ences in the cost of serving on-peak and off-peak customers. This
can be amended if structure is sc designed that the entire
cepacity costs are allocatsd in proportion to the kilowatt
—jemand of each class of customers at the time of peak lopad,

Such allocation should npt bhe limited to the generation

capacity caost only, it is possible that various parts of



the distribution system may have its peak at different time
and, th refore, their Capac -ty costs would he allocated
according to their own peak. Thig method is known as "Peak

ReSpDnsibility Method'. 1In its "pure! form, this methgd

does ngt allocate any cepacity costs tgp "of f-peszk!’ Customers,
although even "of f-peak! Service requiresg Some capacity,

A modified Version of peak Tesponsibility method is
"intercepts! methad of charging fixed cost according to t he

time of supply during the day,

Under this method, consumers are charged according
to the load curve of the system at difﬁerent hours. In g
typical load CUrve there is a hase demand level which is
prevalent aduring all the hours. The curve rises as
additignal demand is made during busy hours, reaching a peak
point in certain hours when demand on the System is highest,
For the base leyel coensumpt“an, the facilities are fully
utilised all the time, and therefore, hase Capacity cost

is divided €qually among Custgmers., Fgr busy hours,

are consuming in peak hours. The obvious practical difficulty
in follouwing such a method would be to estimate the typical

load curves for different consumer groups.
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The cost-to-serve {both Capacity as well as energy
'costs) gets substantially influenced by the transmission

M_“—-q‘
losses., The difference betueen energy generated and the

e;;;éy billed varies significantly among different consumer
groups. The percentage line loss iﬁ serving EHT consumers

is much less compared to supplying the electricity to distant
areas ard small users. The capacity required to serve the
same amount of electricity to the distant areas and small
users wai ld be much larger ocompared to the large and EHT

usaers, Cunsequently, the cost-to-serve significantly differs

for different consumer groups,

The other element in cost-to=-serve is custgmer
related costs. Customer relsted copsts include meter reading,
billing, tollecting, and actounting expenses. These costs
varies directly with the number of customers served, and is
generally charged as fixed ~mount per period for each

customer.,

In designing :a tariff structure, in addition to
cost-tg=-serve, there are other considerations which are

also important. Significant ones are as follous.

Socio-Fconomic Consideratipns

Elect:icity demand grouth is Considered very
desirable from the community's point of view and its wide-

spread use leads to industrizlisation and rise in general
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well-being. £Electricity availability builds up the necessary
infrast ructure which in its turn forces the social and
economic growth. For balanced socio-eceonomic growth, cross
sectional as well as cross-regional subsidies may be desirable
from social welfare point of view, Considerations may relate
to the type of use, characteristic of the user, and perhaps
their location. The question to be asked is what are the
legitimate and appropriate claims which these desirable but
unprivileged priority sectors might bave on supply of the

electricity?

No one can dispute the fact that the SEBs have
responsibility to serve such groups at concessional rates,
but what is forgotten most often is the costs of such respon-
sibility and who should bear them. The SEBs do not endeavour
to recover such costs from other sectors to wham the benefits
accrued pverwhelmingly Dutuﬂigﬁrthe charges made. To make
SEBs fimancially viable, it is essential that total required
revenue 1s collected, and that the cross subsidisation is
understood to mean that same.sectors have to pay little
higher to subsidise the other sectors. 0One may also argue
that the government has a féspbnsibility of socio=-economic
growth of underdeveloped areas and the concessions given to
preferred sector must come from the budgetary sources of
the State and Central Covernments. In any case, the Boards

should not be the losers for supplying electricity to the
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prioriﬁy sector at cheaper rate, and thus endangering their

pun financial stability,.

Demand Elasticities

| Lastly, one should also take into account the
consumer's response to electricity prices. No doubt, the
price elasticity of electricity is very low mainly due to
electricity costs being very small proportion in the total
costs. However, over a lorng period, demand of electricity
might be expected to be more elastic. Certain uses of
electricity are open to cempetition frem other sources {(i.e.,
mechanical and other forms of power). Different customer
groups are going to react differently on price change because
all do not have the same price elasticity. A customer gécup
which is using electricity for personal consumption purposes
like lighting, heating, etc., the price elessticity is consi-
derably .ow. They derive hi.n personal utility compared to
the sacrifice made by way of electricity charges. A huge
consumer surplus accrue to th¥s class of customers, and any
price increase is easily absorbed without any decline in
consumption.* But when electricity is used as an input to
produce other economic goods, reaction to price increase
would be more guick based on purely economic considerations.
It may be interesting to estimeste pfice elasticities for
different consumer groups over a2 long period of time and

accordingly design a suitable tariff structure.

*One may,houever, note here that it may deprive a poor consumer
of the use of electricity if his electricity bill becomes suffi-
ciently high in his total family budget.
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Conclusion

To summarise, I mu_t state that f.nancial situation
of the SEBs hee been very critical mainly because of their
operational inefficiencies on the cost side and faulty
tariff policies on the revenue side. Based on normal
operational performance, étandard cost should be determined
for each Board and after providing for adequate return on
its investment in current supply of the electricity, the
total revenue reguirements must be determined. Further,
total revenue requirement must take into accoﬁnt the present
day cost~to-serve and thus provide for constant replacement

and growth of electricity industry.

A suitable teriff structure should be designed to
collect the total required revenues. The cross-subsidies,
houvever, would promote socizlly and economically désirabla
growth of the electricity c..asumption. Orestic changes are
needed in the policies and management of the electricity
Bopards. In a monopolistic supply situation, operatianal
inefficiencies need not be hidden and in the pame of socio-
economic development tariff structure nead not be artificial.
There should be no political interference in tariff

formulation if the Boards are to remain viable.
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