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'ltle energy sector in Egypt is, irxleed, plagued by serious problems. 'Ihe 

crux of these problems relates to one cammon element - prices. 'Ihey are far 

too low. '!hey are so low that they deprive the nation of valuable foreign 

exchange while at the same time they force the public sector to forego badly 

needed revenues. Pervasive low energy prices consistently give the wrong 

signals to irrlustrial and cCJ1m?rcial establishments, encooraging them to adopt 

inefficient production processes while in some extreme cases even providing 

plants with incentives to produce the wrong goods aoo services. Similarly, 

hooseholds in Egypt perceive energy as being almost free and utilize it 

accordingly, often putting it to wast€iul uses. 

Not only are energy prices generally too low in Egypt, rut the practice 

of price differentiation for similar products creates artificial preferences 

in favor of privileged users, further distorting the patterns of energy 

utilization. Electrical 'energy, for instance, is generally sold much cheaper 

to public sector firms than to private enterprises, thereby giving an urxlue 

advantage to the fomer. Fuel oil too is offered at extremely low prices, 

benefitting certain firms, usually of the public sector, while private 

enterprises generally pay more. Natural gas is rationed with public sector 

enterprises having greater access to this scarce energy product. Unlike other 

fuels, gasoline is offered at prices catparable to its value on world markets: 

however, even this resoorce is probably uooerpriced because the public sector 

foregoes a potentially valuable soorce of revenue by not taxing gasoline. 

'ltlis docl.Ullent has as its p.1rpose, the identification of the nature of 

the energy problem in terms as clear as possible. It starts by estimating the 

econcmic prices of several energy products, followed by canparisons betwean 

these pr ices and those at which energy products are offered on danestic 

markets. '!his difference is approximately equal to an implicit subsidy. '!he 

document proceeds to descr ibe the .ser ioos consequences of maintaining energy 

prices at artificially low levels. It then shifts to examir.t: what Egypt is 

doing to alleviate the energy problem and suggests reforms to effectively 

eliminate the energy price distortions by the end of the 1991/1992 Egyptian 
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fiscal year. Finally the doclmlent projects the dsnam for electricity am 
explores the direct budgetary ~ct of higher electrici~ tariffs. 

The Economic Prices of Energy Products 

The utilization of economic prices seeks to express the values of goods 

an:] services in terms of one ccuanon unit of measurement, usually foreign 

exchange. Viherever possible, this unit of measurement requires that the 

prices of goods an:] services reflect their respective values at the borders 

through which they are traded. '!hus the value of an exported good is the 

price it ccmnarrls at the point of export. This is normally its value on 

internati'Jnal m~!'kets less any tra',--.:;port ac.d insurance costs borne by the 

exporter. Similarly, the value ci an irn!x>rted good is the total cost the 

importer pays for it at the p,Jrt of entry, including any costs borne by the 

importer in getting it therr.~. That is, the value of an import reflects the 

price of the good or service offered in the producing country plus any 

additional costs, such as transport or insurance, paid by the importer. 

In the case of exportable products, no special. problem is encountered in 

determining their economic or "border" prices. Being an oil exporter, crooe 

petroleum as well as ref i~ products are worth what Egypt receives for then 

at the point of export. For instance in the case of fuel oil, if it is 

as!:umed that. a similar quality to that sold on international markets is 

produced in Egypt an:] it is also assumed that shipping costs are negligible 

(for simplicity, these assumptions are ma:3e throughout this paper), the 

economic price of fuel oil, sanetimes referred to as "mazout" is approximately 

$US 70 per ton. '!his compares to domestic prices ranging fram LE 7.S to 32 

per ton. If it is furthermore assumed that the free market exchange rate of 

about LE 1.90 per US dollar reflects the economic value of the POUn:] 11, the 

1/ Throughout this document, it is assumed that the economic value of the 
- Egyptian POUn:] is reflected by the exchange rate $US 1 = LE 1.90. 
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price equivalent of domestically sold fuel oil in dollars is about us $4 to 

$17 per ton, representing somewhere between 5% and 24% of its economic value. 

By subsidizing this and other products sold domestically, Egypt is foregoing 

foreign exchange revenues that could otherwise be obtained through increased 

exports. Other important petroleum products whose market prices are 

relatively easy to compare with their economic prices are listed in Table 1. 

Shifting to natural gas, it is seen that same difficulties are initially 

encountered in determining its economic price. '!his is because Egypt does not 

export this product, nor is it expected to do so in the near future. However, 

natural gas serves as a close substitute for petroleum products, especially 

for fuel oil in the generation of electrical energy. '!hus the value of gas 

can be estimated on th~ basis of its potential to replace fuel oil in the 

generation of electrical energy. Since, according to the Egyptian Electricity 

Authority (~), the energy equivalent of a ton of natural gas is 

awroximatelY the same as 1.31 times that of a ton of fuel oil, this factor 

serves to implicitly determine the economic value of natural gas in Egypt. As 

a result, the economic value of a ton of natural gas is 1.31 times the net 

export value of a ton of fuel oil. 

Like natural gas, electrical energy does not trade across Egyptian 

borders. However, the determination of the econanic value of electr ici ty is 

canplicated not only by it being a non-tradable, rut also by the lack of a 

convenient formula permitting its expression in terms of the energy equivalent 

of another product as was derived for the case of natural gas. Despite these 

obstacles, there is a generally accepted methodology, based on the principle 

of long run marginal costs (LRMC), which is widely used in determining the 

economic value of electrical energy. The World Bank, in particular, makes 

widespread use of this concept in conducting econanic analyses of electrical 

energy projects. 

The LRMC principle assumes that electricity, like other goods and 

services, will continue to be demanded by users as long as the marginal 

benefits accruing fran its consumption equal or exceed the corresponding 
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marginal costs. '!bus, in a free market eq:Jilibrium with tariffs set at LRM:: 

levels, the marginal benefit of electricity consumption should be equal to its 

LRM:, thereby permitting the determination of its econanic value, as perceived 

by users, to be approximately equal to its marginal cost. !I Unlike the usual 

.!I '!his conclusion has important implications for project analysis. It 
suggests that with LIM: pricing the benefits to be derived fran an 
investment in electr ical energy would be approximately equal to the IJM:: 
of providing the service. Nevertheless, the suooidization of electrical 
energy in Egypt clearly impedes the utilization of this approach. For 
this reason, USAID/Cairo does Jl0~ use the LRM: of electricity as a proxy 
for measuring the marginal benefit of the service. Instead, it uses the 
expected naninal prices of electrical energy as a basis for determining 
the benefits to be derived fran electrical energy projects. Assuming 
that the price charged is close to the LRM: arrl that users would 
continue to demand electricity as long as the marginal benefit exceeds 
or is equal to the cost, the benef its would normally be equal to the 
econanic value or LRt-C of this service. However, this is clearly not 
the case in Egypt since the market price of electricity is kept far 
below the LRM: and there is no firm e'; idence that the GOE interrls to 
reduce the distortion between the nominal and the econanic prices of 
electrici ty. Again basic neoclassical econanic principles tell us that, 
regardless of whether the price of energy is high or low, users will 
continue to demand it as long as the marginal benefits are not less than 
the marginal cost or price (here reference is made to the marginal cost 
as perceived by users as oR'Osed to the marginal cost associated with 
the econanic costs of providing the service). In Egypt, users have cane 
to expect highly subsidized electricity and they make their plans 
accordingly. l'tlus they will continue to use this service as long as the 
benefits perceived are worth more than the naninal price of electrical 
energy. Since this pr ice is very low arrl most users have probably carP­
to expect :he continuation of highly subsidized electricity prices, they 
continue to consume it as long as the benefits are greater than the low 
subsidized price. '!his implies that, in the absence of a program to 
correct the distortion in electricity rates, the evaluation of 
electricity projects should base estimates of benefits on the expected 
naninal price of electricity relative to the prices of other goods and 
services. Given that the econanic costs of electrical energy projects 
are generally much higher than their benefits with the latter based on 
nominal electricity tariffs, as long as the GOE continues to underprice 
electrical energy, it would be exceedingly difficult to justify 
investments in electrical energy projects, especially those which entail 
the expansion of highly su!::sidized energy sales. 
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definition of marginal costs, which only considers variable costs, the LRfC 

principle dictates that econanic value is determined by all the costs of 

providing a good or service, including those incurred for system expansions. 

The requirement of taking into consideration all the costs of providing 

electricity is a direct consequence of the long term planning horizon usually 

accompanying investments in electrical energy. 

Since most of the inputs necessary for providing electrical energy 

either enter into international trade or are already valued at their 

equivalent trade values, the costs of providing electrical energy assume an 

important role in determining the econanic value of the service. The major 

inputs which have readily determinable international values are petroleum 

products, capital costs for imported equipnent, imported spare parts am 

iropor ted raw rna ter ials, such as the coal proposed for future addi tions to 

generating capacity. Likewise, since the value of natural gas is determined 

in terms of the equivalent amount of petroleum products it could replace, its 

econanic value is also easy to determine. Other costs, which are relatively 

minor such as labor and domestically produced capital and spare parts, are not 

so easy to measure in econanic terms. Fortunately, because of their 

relatively minor importance, the errors involved are minimal in estimating 

them quickly through accounting rabos derived by the World Bank several years 

ago. 

Since the principle of LRMC pricing of electricity bases its economic 

value on the costs of providing the service, tariffs should be sufficient to 

cover all costs, including the capital costs of expaming the system's 

generating capacity. The application of LRMC pricing requires an estimate of 

the cost per unit of electricity needed for meeting future demands. Instead 

of utilizing hypothetical "world market" energy prices as a basis for 

determining tariffs, the LRMC concept is especially appealing because it 

permits energy rates to be based on the cost characteristics specific to a 

given country. The IBRD espouses this basis for electricity pricing am it 

appears to be appropriate for USAID recommendations as well. 
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If a nation utilizing LRMC pricing feels that the demand for new 

electricity is sufficient to warrant an expansion in generating capaci~, it 

should search for the most inexpensive form of generating the new energy. 

'Ibis search must, of course, be properly inserted in the long term planning 

horizon for electricity investments. AS3uming that a proposed investment is 

deemed to be of the appropriate size, it: is ~ecessary to estimate the fully 

distributed cost of providing a unit of electricity ~~ then set rates which 

reflect this cost. Whenever new projects are needed for additional system 

expansions, these additions would probably require more expensive investments 

per unit of electricity generated and consequently would justify even higher 

tariffs. This is because it is reasonable to assume that the cheapest 

generating projects would probably (but not always) be chosen first 

(considering projects which are capable of providing sufficient electricity to 

meet future needs). As a system requires increasingly greater expansions, 

more costly investment projects would have to be undertaken, thereb¥ 

increasing the LRM: of providing the additions. In turn, these additions 

should be accompanied by higher tariffs. 

Same preliminary work has been performed to provide an estimate of the 

LRM: of electrical energy in Egypt. It must be clearly e!ti*lasized that the 

work is, at best, tentative as it only considers the fully distributed costs 

of two proposed power projects, the Talkha Combined Cycle Project and the 

Kureimat Plant. It excludes many other potential investments designed to 

increase the supply of electrical energy such as the Damietta Combined Cycle 

plant, for which the GOE is currently seeking donor support, and the nuclear 

power plant. 

Of the two projects used as bases for the LRM: estimate, the Talkha 

Combined Cycle Plant is a no more than a special case. Although this project 

represents one of the least expensive additions to generating capacity, the 

increment would only amount to 110 MW, representing less than a two percent 

addition. 'nle plant is especially econamical because the generators would 

utilize hot air currently being discharged from the plant without incurrir~ 
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addi tiona! fuel costs. Moreover, the construction time for the new unit is 

relatively short, about two years. A more expensive invesbnent which is 

cons iderably larger than the Talkha canbined Cycle Project am much more 

representative of the costs of major system expansions in electrical 

generating capacity is the Kureimat 1bermal Power plant. It would be powered 

by imported coal and, at 1200 MW, would provide more than ten' times, the 

capacity expansion of the Talkha canbined Cycle Addition. 'ltlis power plant 

would require a construction time of about five years. 

Assuming a shadow exchange rate of $1.00 = LE 1.90 and a discount rate 

of 10%, the LRM: associated only with the canbined cycle addition to the 

Talkha Plant is 1.76 cents per IOOi which is the equivalent of 3.36 piastres 

per £<m. 1/ In addition, if one assumes a border coal price of $40 per metric 

ton and an internal transport cost of coal at LE 2 per metric ton, the LRM: 

associated with the Kureimat Plant is 4.39 cents or 8.36 piastres per IMI. 

The above figures represent approximatio~ to the LRMC of generating 

electr ical energy over the next few years. However, to fully recuperate 

costs, the price charged for electricity must make allowances for all costs, 

including those incurred in the transmission and distribution stages. 

Transmission losses make up an important part of these costs. CUrrently more' 

than 20% of electricity generated is lost and no significant improvement is 

foreseen over the next few years. In order to cover these losses, the prices 

charged for electrici ty must be increased by approximately 25% over the LRM: 

associated with the generation of electricity, thus representing 20% or the 

price charged. This means that the LRM: needed to cover transmission losses 

would increase to 4.2 piastres for the Talkha Canbined Cycle Addition am to 

10.4 piastres for the l<ureimat Plant. In addition electricity pr ices should 

11 This figure is scmewhat misleading if one utilizes an interpretation of 
the LRMC principle requiring that the value of the energy derived fran 
the canbined cycle addition be based not only on the additional costs of 
the canbined cycle itself, but also on the fully distr ibuted cost of the 
entire Talkha plant already in existence. 
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scarce investment fums to alternative projects making much better use of its 

l:imi ted resoorces. Moreover, it would decrease current elect! ici ty 

consumption by approximately 17%, there!J:l' offering a valuable fuel saving. 

In the WOrld Bank document discussing the closure of the Nag Hamadi 

smelter and the modification of Kima's energy inputs, two possible negative 

consequences were noted: the effect of these measures on employment in upper 

Egypt and the possible need for additional. transmission facilities to the 
, 

North. As already noted, the savings fran these measures woo.ld be great 

enough to permit a generous canpensation of workers cdversely affected. '!be 

savings are also likely to be great enough to justify the improvement of 

transmission lines to the North. 

It is important to mention that the Nag Hamadi and Rima plants were 

singled out for attention because they are two of the most important consumers 

of electricity. It is likely that other plants also utilize electrical power 

inefficiently. Unfortunately, time constraints and difficulties in obtaining 

reliable data impede a more in depth analysis of the other cases of 

inefficiencies and waste. 

Perhaps the greatest oorden of the Egypt's energy subsidies is that 

related to the cost of foregone opportunities, that is, the o~portunity cost. 

itlile there is no clear methodology available for a precise measurement of 

this cost, it is possible to make very tentative approximations in the 

direction of measuring a minimum value of this cost. Assuming that the 

elimination of Egypt's policy of subsidizing domestic energy prices would lead 

to an internal energy consumption averaging that of other nations with similar 

per capita incomes, this would inply the dt=!Crease of danestic energy 

consumption by the equivalent of 163 kg. of petroleum per capita. Y Since 

the population nf Egypt is abaIt 50 million, the total energy saving would bE! 
about 8.2 billion kg. (or 8.2 million metric tones) of petroleum. At a 

]I '!bis estimation is based on the energy consumption figures fran the 
previously ci ted World Bank, World Developnent Report, 1986. 
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current international. petroleum price of close to $100 per ton, the 

opportuni ty cost of not exporting the petroleum (or its equivalent) currently 

used to support an inflated danestic denand could be estimated at $820 million 

dollars. 'Ibis is the equivalent to awroximately LE 1.6 billion. 

If the GOE instituted a far reaching program of econanic reforms which 

priced energy products close to their econanic values, this would umoubtedly 

have an enoI'lOOUS bJdgetary impact. Not only would there be an expan:ied inflow 

of foreign exchange resulting fran increased energy sales abroad, but there 

would be two other major favorable implications on the OOdget: (1) the 

government would receive additional revenues fran the darestic energy sales 

and (2) the decrease in the quantity denanded of energy products on the local 

market would reduce the need for heavy capital expenditures required to expam 

the nation's generating capacity. ~ile there is no easy way of separating 

out these effects, in the absence of better information it can be presumed 

that the canposite effect may be close to the amount of the energy sul::sidy, 

currently estimated at approximately LE 4.7 billion. 

'lbe GOO Response to the Problen 

Despite the ~vantages inherent in setting energy prices at least as 

high as their econanic values, the GCE does not appear anxious to reduce the 

large energy sul::sidies currently in effect. To the contrary, these prices 

have declined greatly in relative terms over the past ten years. By referring 

to Table 4, it is seen that the naninal price of electrical energy was about 

50% higher in 1984/85 than in 1974. Nevertheless, over this same time period, 

the wholesale price imex tripled, implying that the price of electricity 

declined by 50% relative to the prices of other goods aoo services. 

Table 4 seens to imicate that the average tariff decreased fran 1975 to 

1977. While naninal. tariffs did not go down in this perioo, the a~ent 

reduction in the average tariff may be due to sharp increases in c~nsumption 

by the Nag Hamadi aluminum smelter, the most heavily subsidized enterprise. 
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TABLE 4 

AVERAGE ELE:TRICITY PRICES, 1974 ro 1984/1985 

Sales in Value Average ~olesale Pr ice irxlex of 

millions in millions tariff in pr ice irxlex electricity 

Year of IG'IJ of pa .. mds mill iemes/lM! (1974=-=100) (1974=100) 

1974 6895 50.2 7.27 100.0 100.0 

1975 8308 74.3 8.94 100.0 123.0 

1976 9662 83.3 8.62 110.3 118.6· 

1977 11489 92.0 8.00 121.7 110.0 

1978 12722 110.3 8.67 131.6 119.3 

1979 14546 107.3 7.38 154.1 101.5 

1980 16114 120.4 7.47 177.1 102.8 

1981/82 19036 145.0 7.62 205.1 104.8 

1982/83 21546 179.7 8.34 249.6 114.7 

1983/84 24630 240.2 9.75 273.0 134.1 

1984/85 26175 287.6 10.99 297.2 151.0 

sa.m::E: Average tariff estimations are based on data fran the Egyptian 
Electricity Authority (Em) arxl the World Bank. 

N01'E: In this Table, the average tar iff is estimated by dividing the ·value· 
of electricity as defined by EEA by the nlltlber of kilowatts sold. 'lhere 
is a discrepancy between the tariffs calculated by this method arxl 
previoos tariff estimations. 'lhe differe~s may be due to e1ectr ici ty 
sales to distribution canpanies at lower tariffs than charged to final 
users, unpaid bills not recorded as ·value· by £FA or late payment of 
bills. 

\ , . \'., 
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Between 1974 arx1 the 1981/1982 Egyptian fiscal year, it can be seen that 

the wholesale price iooex more than doobled whil~ the average electricity 

tariff remal.:. 'virtually unchanged (the price iooex of electricity is 104.8 

in 1981/1982 using 1974 as a base). ()yer: the last three years incllded in the 

table (1981/1982 through 1984/1985), electricity price increases were slightly 

greater than the recorded increment in the wnolesale pr ice index. No 

acceptable explanation can be found for the apparent temporary increment in 

the average tariff in 1978. It was not due to a tariff increase. 

While information is not complete for the 1985/1986 year, an average 

increment of about 37% in nominal electricity tariffs annoonced in July 1985 

iooicates that the relative price of electricity probably increased in 

relation to the wholesale price iooex, with the latter being likely to show an 

increment 'in the 15 to 20% range for the year ending in to July 1986. 

However, it is disappointing to note that no increment :in electr ici ty pr ices 

has been announced for July 1986 despite an expected naninal increment of 

approximately 26%. Without a sharp increase soon, the inpact of the tariff 

increase of July 1985 will be quickly eroded by inflation. 

Over the past year there have been few inportant increments in the 

pr ices charged for other energy products. In 1986, an announoanent was m;,iIe 

tl ... t fuel oil prices would be increased fran 7.5 to 32 pc:ut'I.is per ton for four 

industries: cenent, lime, bricks and gypsum. However, this increment exempts 

Em, the nation's most important user of fuel oil. Even thoogh an increment 

of this size awears important in percentage terms (it is a 427% increase), 

the base price is so low CCJ1i)aIed to the international fuel.oil price of about 

US $70 per ton, that the large percentage increase still leaves the danestic 

price far below the international price of fuel oil. At LE 32 per ton, the 

international price rsnains JOOre than foor times the danestic price, implying 

only a slight reduction in the enormous opportunity cost of subsidizing local 

consumption. 

In July 1986 gasoline prices were raised fram 20 to 25 piastres per 

liter for regular and fran 25 to 30 pt. for premium gasoline. At these prices 

.,<\ 
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there is no important suooidy. However by charging much less for gasoline 

than many other nations, Egypt is foregoing an inportant source of revenue 

while at the same time missing an opportunity to reduce traffic on congested 

ci ty streets. 

Measures for Correcting the Problem 

The solution to the problem of underpricing energy products is 

relatively straightforward. It, of course, entails raising prices. The only 

major difficulties concern the details of an ~lementation plan. 

USAID am other international donors, in particular the WOrld Bank, have 

on many occasions encouraged the GOE to adopt a program designed to sharply 

reduce the energy subsidy y. At the current time, it seems appropriate to 

design and implement a program having as its objective the elimination of 

almost all energy subsidies within the time period spanned by the forthcaning 

five year plan, that is t7j July 1992. A five year program is considered 

adequate to respond to the urgent need to increase rates rapidly, while 

showing prudence in mitigating the most adverse effects of pr ice increases 

whidl will umoubtedly affect certain users now accustaDed to receiving heavy 

energy subsidies. '!be proposed program would proviiL;! ~:U~ needed revenue to 

the plblic sector, not only throogh the direct eff~'Ct:s of increased rates, but 

also t7j increasing the BIOOUnt of pet.::nleu!:'l availabl\'~ for export as the 

y USIUD concerns about low energy prices were ~ent ten years ago when 
a covenant was placed in the 1976 project agreement for the Ismailia 
Steam Power Plant (263-0009) specifying that within three years (fran 
1976) tariffs should be set at a level high enough to produce an annual 
rate of return of 9% on average fixed assets in operation. It might be 
a1ded that there were no tariff increases over the cited three year 
per ied • Again, in 1979, another power plant project agreement (for the 
Shoubrah El Kheima '1\1ermal Power Plant, 263-0030) called for a minimum 
5% rate of return in 1980 (a year of only minor tariff adjustments) and 
a 9% rate of return in 1983 an1 thereafter. The GOE also agreed to hold 
periodic consultations with USAID concerning power rates. 
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quantity of energy products demanded danestically contracts in response to . 
higher prices. Tariffs based on the cost of providing energy products would 

provide clear signals to users, thereb¥ eliminating the incentives currently 

irXIucing inefficiency and waste. TO the extent that price increases curtail 

the rapidly growing demand for cheap energy, they will benefit the nation by 

decreasing (but not eliminating) the need for costly investments in P'lysical 

infrastructure. TO reduce the large distortions stifling productivity in the 

Egyptian econany, the program to reduce subsidies should carefully focus on 

the rapid elimination of the largest suooidies. At the same time, provisions 

should be considered for cushioning the adverse inpacts on sane users. 

Particular reference is made to the effects on low incane households. 

Employrrent effects must also be considered as certain irxlustrial users are 

forced to curtail production as they are confronted with paying the real costs 

of inputs, including energy inputs. In certain circlmlStances, special 

temporary assistance may be provided to industrial establishments needing 

support in converting to energy efficient production processes. 

Keeping in mirxl the previously specified objectives, the following 

propo~ outlines a series of measures which could greatly improve Egypt's 

utilization and conservation of its energy resources: 

Measures relating to electr ical energy pr ices: 

- Acx;,ept a long, run marginal cost (J:JM:) franework for determining 

electricity tariffs based on the cost of providing the service, 

including the capital costs of system expansions as well as on the 

variable costs of producing electricity. As the LIfC of electricity 

changes (arXI it urxlrubtedly will due to exchange rate fluctuations and 

price changes of petroleum products on international markets), there 

should be appropriate changes in the program of electr ici ty pr ice 

increments such that the objective of equating naninal tariffs with 

their LRt-C levels is attained in five years. 'lhe program outlined in 

this doclJnent is based on the current values of thE' Egyptian pourxl arx1 

petroleum products on international markets. To get electr ici ty pr icing 

( \ , \1 
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on the correct path, it recamnends very sharp imnediate increments in 

prices, followed by acXlitional increases over a five year period. 

- Raise all tariffs ~ 40% Unmediately (approx~tely the inflation rate 

of last year plus 20%). Residential users consuming less than 100 IGe 

monthly could be subject to rate incrl2ases limited to the inflation rate 

(about 20%). 

- Establish a floor rate of 4 piastres (40 milliemes) per lMI inrnediately 

for all users, ag~in with the exception of users consuming 100 IGtiH or 

less in a month. '!he concept of a floor rate is proposed to narrow the 

margin between the JOOSt highly favored public sector entities arXi 

certain private sector users paying rates almost ten ttmes as high. 

- Establish a ceiling rate at, or perhaps slightly over (perhaps ~ 5 to 

10%) the LRM: determined tariff (currently estimated at 10.4 pt. per 

1Grli) at which no user will be charged unless all are so charged, again 

with the possible exception of low incane households. As in the case of 

the floor rate, the ceiling is proposed with the' objective of narrowing 

the discrimination currently practiced against private sector users of 

electricity. By adhering to maximum rates, the private sector users 

currently paying the highest tariffs will be protected fran the impacts 

of flat percentage ir¥:ranents which, in the absence of ceiling tariffs, 

would fall harder on those currently paying the highest rates. 

- From July 1987 to July 1992, raise electricity tariffs by 18% per year 

in real terms, that is the rate increases will be equal to 18% plus the 

level of inflation.]I For purposes of measuring inflation, the 

wholesale price irXiex is probably the most appropriate measurement. 

Again, it must be emphasized that the proposed tariff increments are 

based on prices oooelved in September 1986. Any further increase in 

]I lrIlile a real percentage rate in the order of magnitooe of lEt% may soorXi 
high, it must be rE!IlE!llbered that the base for measurements is so low as 
to make even moderate increrrents appear large in percentage terms. 

rI\ . ,,' 
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these prices is likely to require even sharper annual price increments 

to achieve the goal of equating naninal aoo econanic pr ices of 

electricity in five years. 

- If the GOO considers that the poor are truly benefitted by !lubsidizing 

the consumption of the first 100 IGtlI of electricity, this consumption 

could continue to be subsidized however it should still be subject to a 

yearly pr ice adjustment of not less than the rate of inflation. Perhaps 

the most appropriate rate of inflation for this tariff increment would 
Q 

be based on the change in the cons~r price iooex. 'Ibis would maintain 

the real price of electricity paid by low incane users. However, in 

order to avoid billing problems, it is probably necessary to charge a 

lower rate for the first 100 K'VlI consl.DTled for all residential users with 

much higher rnarg~nal rates applying to consumption over that threshold. 

'!he subsidy granted to the first 100 IMi consl.DTled by households would 

probably affect no IOOre than 20% of electricity sales, however accurate 

information on the numbers of household users by quantity consumed is 

not available. 

Measures relating to petroleum am gas prices: 

- Increase the price of fuel oil to LE 50 per ton ilIInediately for all 

users. In order to reach the 5eptellber 1986 level of international 

pr ices, the real danestic price (that is, the price after correcting for 

infli~tion) should be raised by 18% in six annual increments fran July 

1987 through July 1992. Any important change in the international price 

of fuel oil should be reflected in the increments needed to bring the 

danestic price up to comparable world levels. 

- Raise the pr ices of gas oil am diesel to LE 80 per ton inmediately, 

followed by six annual real pr ice increments of 18% each. 'Ibese would 

start in July 1987 in order to equate the domestic prices with those 

determined in international markets by July 1992. 

- Raise the kerosine pr ice to LE 85 per ton :inmediately am then by six 

18% annual incr~ents in the real pr ice starting in July 1987. 
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- Similar increments should be planned in the prices of other petrolelDll 

products to fulfill the objective of reaching international prices in 

the specified five year period. 

- Raise the price of natural gas inmediately to LE 65 per ton, followed by 

six annual real price increments of 18% each fran July 1987 through July 

1992. 

In the short run, it is.likely that the above program of price increases 

would cause hardships to the roost inefficient users of energy products, 

especially to certain public sector firms. While no special provisions should 

be made to cushion the rate increases to private sector firms, most of whan 

are already paying relatively high rates, same public sector enterprises may 

require limited budgetary suwort while their operations are reorganized to 

reflect the econanic cost of their energy inputs. !.ven though an effective 

econanic reform program requires that all price changes be fully passed 

through to consumers, perhaps sane temporary (strictly temporary) OOdget 

suWOrt could be made available to certain CCJIIErcial users threatened by 

bankruptcy due to increased costs. To be eligible for OOdgetary support, an 

enterprise JID.lSt present a well-defined adjustment plan which, in turn, IIIlSt be 

determined econanically am financially viable. Arrj such suwort should bave 

clearly defined cut-off dates am should not be provided to enterprises 

failing to provide plans for quickly overcoming short term difficulties due to 

energy price increases. 

Major Implications of Energy Price Increases 

Same of the important impacts of energy price increments have alrea1y 

been rrentioned or at least implied in this document. A major reform bringing 

energy prices in line with their econanic values will lead to more ef~icient 

patterns of energy use, improved factor productlvity, increased exports, 

better allocation of investment funds and increased public c~ctor revenues. 
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!his section will focu~ on the implications of increased electricity prices on 

future sales of electrical energy, thus providing a basis for measuring the 

systen capacity needed to sustain the projected demard. Projections are made 

for future electrical. energy requirements with and without a program of price 

reforms. By canbining the demaoo projections with the schedule of electricity 

tar iffs recarrneooed as a basis for the reform program, estimates are then 

derived of the direct OOdgetary impacts of the proposed electricity price 

increments. '!bis is done over the five year adjustnent period during which 
• 

naninal energy price::; are brought up to their econanic levels. 

'!be projection of the future demand for electrical. energy utilizes, r~ a 

starting point, sane of the basic characteristics of a roodel set up by the 

World Bank to simulate the impact of price increments on future requirements 

for electrical generation capacity. Y '!he assumptions used for the 

elasticities of electrical energy demand, both with respect to GOP and prices 

are the sarre ones used by the Bank. '!bus it is assumed that the elasticity of 

denaJ"rl for electrical energy of the iooustrial sector with respect to GOP is 

1.48: that is, with other factors being constant (in particular, prices) a one 

percent increase in iooustrial GOP would lead to about a 1.48 percent 

increment in the utilization of electr ici ty by this sector. Similarly the 

demaoo elasticity of electrical energy with respect to GIJ? of agriculture is 

estimated at 0.89. For the rest of the econauy, incllXiing for consurrption, it 

is estimated at 1.35. These figures suggest that the elasticity of dsnaoo for 

electrical energy with respect to incane teoos to be positive: as incaoes go 

up, aJ"rl other factors remai.n unchanged, the denarrl for electricity terxls to 

increase more than pr~rtionally to the increrent in incane. Only the 

agricultural sector appears to have a slightly inelastic dsnand. 

It is much more difficult to draw accurate conclusions concerning the 

price elasticity of demarrl for electrical. energy in Egypt. '!bese prices have 

1/ WOrld Bank, "Egypt Investment Review, Power Subsector Issues,R OPe cit., 
pages 4-11. 
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been highly subsidized for a long time without enough variation to permit an 

adequate econometric estnnation of their elasticities. In order to even 

approxnnate this elasticity, it is necessary to look at the response of demand 

changes with respect to price changes ~or electrical ener.y in other nations. 

On this subject, there is considerable information. In general, the 

elasticity terrls to be quite inelastic, that, is in the -0.10 to -0.30 range 

with some stu:lies suggesting that it may be more j.rIe1astic over longer periods 

of time. For p.lrposes of the present study, a price elasticity of -0.10 is 

assumed. 'Ibis is a conservation estimate which may teoo to overestnnate ~e 

future derna.D1 for e1ectr ici ty if, as appears to be the case for Egypt, there 

will soon be major increments in prices. If the elasticity is much more 

elastic than that used, then the contruction in demarrl as a response to major 

price increases may be much greater than the estnnates in this paper would 

indicate. 

It should also be noted that no studies were fouoo which document the 

dem.an1 response to price incr~nts of even close to the order of magnitooe 

projected for Egypt. 'Ibis adds an even greater degree of uncertainty to the 

estnnates used in this paper. 

As a starting point, Table 5 presents the most recent electricity sales 

data available of EFA to certain industrial am caDDercial users as well as to 

distritxJtion canpanies who, in turn, sell electricity to both residential am 
non-residential users. It should be noted that over three-quarters of Em's 

sales, measured either in kilowatts or in revenues, are to distribution 

canpanies. Little information is available concerning the corresporrling sales 

of these canpanies to final users. Table 5 shew.; that overall sales of EFA to 

both errl users arrl distribution canpanies reached 26,175 million kilowatt 

hours in 1984/85 for a total of LE 287.6 million. 'Ibis nnp1ies an average 

tariff of 10.99 mill iares per 1Ml. 'Ibese figures provide the basis for the 

construction of scenarios representing the effects of maintaining the status 

~ or nnp1ementing serious economic reforms designed to bring nominal 

electricity prices up to their economic value by the end of the next five year 
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TABLE 5 
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plan. 

'n'le tariff scenarios for electrical. energy with and without reforms are 

foom in Table 6. Its first collJ1U1 reproduces the tariffs observed for the 

1984/85 year (originally presented in Table 5). '!he second collDrl estimates 

the tariffs c!iarged in 1985/86, all of which were increased by 37% with 

respect to the previous year. While ~ statistics indicate that major users 

of Very high voltage am high voltage electricity hal to pay a tariff 

increment of 37% in that year and that the average overall rate increase was 

also 37%, it awears that EEA did not distribute the blrden of the increment 

evenly aroong all the medium voltage users. Neither did the distribution 

canpanies allocate the inci"ease evenly among all their custarers. In general., 

the largest electricity consumers (both residential arx1 non-residential) hal 

to bear larger percentage rate increases. 

In the absence of a reform program, it is ;~sumed that the rates of 

1985/86 persist in the future over the period covered by the simulation 

real ized in this exercise. It should, however, be E!1IP'lasized that these rates 

are in real terms, that is naninally corrected for artj inflation which ltlCIy 

occur. 
Under a reform program similar to that presented in this paper, the . 

projected electricity tariffs over the 1986/87 to 1992/93 period are as 

projected in the last seven columns of Table 6. Again, these tariffs are in 

real terms, implying that all naninal tariffs are adjusted for the effects of 

inflation. 'n'le table assumes that relative prices renain unchanged; in the 

event this as~llIIption does not hold, the simulations should be mOdified 

accordingly. It can be se<!n that the econanic reform scenario a!justs all the 

tariffs in the table to the estimated I.JK: for electr ical energy by July 1992, 

the em of the forthcaning five year plan. 

Once the assumptions are set for the prevailing prices with am without 

, . ':'Ii1anic reforms, the next step involves simulating the effects of the two 

sets of prices on the denand for electrical energy. 'n'lis is accanplished in' 

Tables 7 am 8. Both assurre that GDP will grow by 4% in 1986/87 followed by 
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3% in 1987/88, 4% in 1988/89 am 5% afterwards. A:!.thoogh it might have been 

more appropriate to assume lower growth rates for both scenar ios (especially 

for the one which does not allow for economic reforms), in order to avoid 

underestimating the demand for electrici~ in future years, it is probably 

best to err on the side of rapid growth than slow growth. 

'nlere are two major factors which influence the future denand for 

electrical energy: (1) the general growth of the ~ and (2) the price 

charged for electrici~. In order to simplify the simulations of the demarXi 

for electrical energy, it is assumed that all sectors of the econany will 

experience the same growth rates over the period spanned by the analysis and 

the econany is divided into three major sectors - imustry, agriculture and 

all the rest. Keeping in min:l the deman:l elasticities for each of these 

sectors with respect to GOP as estimated by the World Bank (1.48, 0.89 and 

1. 35 respectively) am assuming that these same elasticit.i.es are close to 

those which will prevail over the next seven years, it is a relatively simple 

procedure to project the demand for electricity in the reference case, that is 

in the case wi thout econanic reforms. 

Since the reference case assumes no real price changes for electrici~; 

there is no need to caoplicate this case with a consideration of the possible 

effects of a variation in tariffs. Instead the application of the following 

formula is sufficient to project the demand for electrici~ by enti~ i: 

e 

where Qj =" the quanti ty dE!Tlanded of electr ici ty by entity i, 
y; = the contribution to GOP of entity i, 
e = the elasticity of demand of entity i with respect to GOP. 

'!his formula is used to project the danan:l for electricity for all the 

entities incllXled in the analysis, with the exception of the "Nag Hanadi 

alwnim.un smelter and the Kima fertilizer plant. Since it is also assumed that 
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power shortages will not ~rmit the further expansions of energy consumption 

by these firms, they are limited to the levels of consunption observed in the 

year 1984/85. '!be application of the elasticity formula arxl the special 

assumptiors regarding Nag Hanadi and Kima permit the simulation of the demaJ"d 

for electr ical energy in the reference case presented in Table 7. 

This table projects the demand up to 1992/93 in a manner showing lower 

annual increments than were ot:served in the past. iilile the average annuaL-, 

increment in demarii exceeded 12% over the 1975 to 1985/85 period, the 

simulation reduces the yearly increase in electricity demarxl to just over 5% . 
fran 1985/86 to 1992/93. '!bis is for two rEasons: first, GOP increases are 

projected to slow down fran 8% to about 4.5% over the two respective 

per iods 1/ and, second, restrictions on the ability to further expaoo systE!Tl 

capacity are assumed to place limits on additional consumption by the two 

largest industrial users. 

Even with the slower growth in dE!Tland projected in this scenario, EEA 

still faces increasing pressure on its capacity since it would still require a 

system expans ion suff icient to meet the 42% incrE!Tlent in demarx1 projected over 

the seven years. Unless there is an increased donor increase in financing new 

capacity (saoething quite unlikely in the abse~ of basic econanic reforms), 

EEA may enco.mter sericus difficulties in both finEm::ing system exPansions 

while being pressured to increase ootlays to maintain oksolete equiPlEnt. 

While the maximum demarxl was 5279 fofi in 1985 with a load factor of about 

0.68, the continuation of the same load factor Y would increase the maximum 

Y Given the magnittrle of ~ problems facing the Egyptian econany, it is 
not unreasonable to assume a slowing down of econanic growth. However, 
this decline in growth could well be much sharper than that projected by 
this paper. '!he primary reason for not utilizing lower growth 
projections is a result of an intent to avoid ccmnitting an error which 
might result in a b<:;dous nmerestimation of the future demarxl for 
electrical energy. 

£I '!his same load factor has prevailed fram 1982 to 1985. 
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dsnan1 to 7517 MW in 1992/93, an increment of 2238 MW or almost the size of 

four large 600 foIV power stations (the size of the new profX)sed plant in 

Damietta is 600 rti). A decrease in the load factor to 0.65, perhaps possible 

with moo:e peaking of consumer deman:1 in the early evening, could result in a 

peak dernarxl of 7J64 foIV, an increment of almost 2600 foIV over the 1985 maximLDn. 

Any of these results could place a severe otrain of ~'s generating capacity 

as well as on the GCE's investment budget. Perhaps toe dsnam could not be 

met, but even if it could, the enormous resources needeci to meet this deman:i 

for subsidized electricity could probably be better spent on projects capable 

of contributing much more to the nation's growth am development. 

Shifting to the scenario with the energy pricing reforms presented in 

this paper, it is easy to :imagine that price increments of the magnitLrle 

contemplated in the proposed reform program would restrict any expansion in 

demarrl to uses justified by a rather substantial additional outlay on 

electricity. '!he effects of these increased tariffs (thcr..:»e awearing in Table 

6) on future demards for electrical energy are projected in Table 8. At the 

outset, it should be noted that this table embodies several specific 

assumptions: 

- 'nle price elasticity of dsnan3 for electricity is assumed to be -0.10, 

inplying that an increase of the price of electricity by 10% will result 

in a decline in the demam for this service by alxlut 1%. ~i1e it is 

frequently argued that the price elasticity of demand for electricity 

over longer time periods is considerably more elastic, perhaps in the 

.range of -.30 to unitary (-1.0), a JOOre inelastic deman1 was chosen to 

avoid projections of large decreases in the quantity demarded of 

electr ici ty in rp.sponse to substantial pr ice deCreases. 

A tariff increment of over 400% for the Nag Hama::li alLDninLDn smelter is 

assumed to result in its closure at the start of the 1987/88 year. It 

has already been seen that this plant constitutes an enormous drain on 

the productivity of the Egyptian econany. Even by charging the plant 

for only 40% of the value of the electricity it consumes (the percentage 
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implied by the 400% tariff increment), the inefficient nature of the 

plant would becane more awarent aoo possibly provide grouoos for 

overcoming the political obstacles to closure. 

- The increased electricity tariffs paid by the Rima Fertilizer plant are 

asswned to resul t in its conversion to natural gas at the beginning of 

the 1990/91 year. When this occurs, its electr ici ty consumption is 

assumed to decline by 90%. 

- By restricting tariff increments to the inflation rate for the first 100 

1Mt of monthly consumption by residential users, the distribution 

canpanies might be subject to econanic am financial losses. It is 

assumed that these potential losses are fully offset by higher tar iffs 

to non-residential custaners am by a graduated rate structure for 

household conslUTlption. 'Ihe errl result of this differentiated rate 

structure is that the distribution companies are assumed to charge an 

averiJge rate which fully covers the LRM:: of providing the service. 

Even with a highly inelastic demam, Table· 8 clearly shows that the 

implementation of the proposed tar iff reforms may have a very important impact 

on electricity use. In 1992,193, the reform scenario projects the future 

demam for electricity at 29,602 million IMI, more than 25% less than the 

39,880 million IMI simulated in the reference case. The reform scenario only 

projects a total denaoo increment of 5.7% over the seven years spanned by the 

analysis, the equivalent of an average annual increment in demarrl of slightly 

less than one percent. It is readily seen that the reform scenar io projects a 

decrease in the demam for 1986/87, the year of the introduction of the 

minimum rate of 4.0 piastres per ~ y. l>.n even larger decrease in demaoo . 

Y For canputational convenience, the reform scenario assumes that tariff 
increments are introduced on July 1, 1986, a date which hac; alrea1y 
passed. If reforms similar to those proposed were to be iratroduced 
later in the year, there would still be an impact on the quantity of 
elect.:: ici ty demaooed, but it would be sarewhat less than that projected 
in Table 8. 
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(-9.25%) is simulated for 1987/88 when the Nag H~i aluminum smelter is 

closed. hfter that year, the major adjuSbnents to the reform program will 

have been male arrl the denarrl for electricity again shows positive increments, 

in the range of 3.48% to 5.41% annually, with the exception 1990/91, the year 

when the Rima Fertilizer plant is converted to gas. Even though the tariffs 

continue to demonstrate sharp annual increments in the latter part of the five 

year adjusbnent period, the PJSitive effect of the incane elasticity (that is, 

the elasticity with respect to GOP) of demard more than offsets the negative 

effect of the price elasticity. '!his would not be the case, however, if 

another simulation were run with a price elasticity of demarrl at about -.30, 

an elasticity which seems closer to the empirical evidence obtained fram other 

econClllies. 

Upon looking more closely at the implications for system capacit~! of the 

reform scenario, it is seen that at a load factor near that which has 

prevailed in recent years (about 0.68), a denand of 29,602 million KWH in 

1992/93 would require a peak loa:i capacity of about 5580 Koi, an increment of 

301 MW over the maximum demarrl oooerved in 1985. 'nlis denaoo increment could 

be more than met with a power plant of the size contenplated for Damietta. 

However, it must be mentioned than once the period of econanic reforms is 

C<JIi>lete, the continuation of a 5% annual growth rate in GOP without further 

real price irx:rea.ses cruld well require substantial capacitY ajditions. '!hus 

beginning in 1993/94, the annual increments in the demarrl for electric ~~'.:' 

coold easily climb to 7.5%, implying the need for a capacity addition of at 

least 420 ~ per year. 

It must be emr*tasized that the above figures do not lea:! to the 

conclusion that a rather stagnant demand for electricity over the next five to 

six years shoold necessarily be aceanpanie-j by insignificant invesbnents in 

the sector. TO the contrary, the replacement of aged am deteriorating 

equiptent may well be a high invesbnent priority. Moreover, the time horizon 

for effective planning of energy invesbnents is necessarily long, long enoogh 

to require projections much further out in time than those realized in this 
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paper. 'nlese projections must be accanpanied by investments with sufficient 

lead time to permit their termination when they are needed. 

It is interesting to note that the projected future demand for 

e1ectri~itY grows mudl slower in the reform scenarios presented in this paper 

than in the previously cited simulations performed by the World Bank. Despite 

the fact that higher world oil prices resulted in an even larger dispari~ 

between the naninal and econanic prices of energy products when the Bank study 

was comucted, this effect was more than offset by a IDJdl longer adjustment 

period for tariff reforms in the World Bank sttrly. 1be proposed period was 

shortened after the caap1etion of the cited study due to the serious 

deterioration experienced by the Egyptian economy in the following years. 

Furthennore the progress made on tariff reform since that t~ has been 

inconsistent am disappointing. At this time both the World Bank am UOOO 

agree that tariff reform is much IOOre urgent than it was three years ago. 

Upon canp1eting the tariff and demand simulations of Tables 6 through 8, 

it is a relatively s~le step to project the revenue ~cts of the two 

scenarios. 'nlese are fouoo in Tables 9 and 10. Both show that estimated 

revenues for EE\ in 1985/86 readled LE 424 million, up over 47% fran the 

previous year; however the inflation-corrected increment in tariff revenues is 

only 30%. 'nle rapid rise in naninal receipts is due to the 37' tariff 

increase of July 1985 arXI to an increase in the demand for electrical energy. 

After the base year of 1985/86, a carparison of Tables 9 aoo 10 permits 

an estimation of the major revenue implications of electricity rate reforms. 

It is readily seen that real (inflation corrected) revenues increase by 46% 

fran 1985/86 to 1992133 without reforms (fran LE 424 million to LE 621 

million) while the ~lementation of the proposed pricing reforms would raise 

revenues by IOOre than sevenfold (fran LE 424 million to LE 3,079 million) over 

the sane seven year per iOO. '!be revenue increase of the scenar io wi thout 

reforms (averaging 5.5% per year) is due solely to the expansion of sales 

while the large revenue gains of the reform scenario (averaging almost 33% 

annually) are caused by sharply increased tariffs. It should be noted that 
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the revenues associated wi th the reform scenario are fully adjusted for the 

reduced consumption which necessarily accompanies higher prices. 

'!he addi tional revenue in TCtble 10, amounting to more than I.E 2.6 

billion, is in itself almost one-third of the projected ~Jdget deficit of LE 8 

billion for 1986/87. However, this revenue gain will be augmented by the 

additional receipts derived fran price increases on other energy products. 

'!here will also be financial gains fran exparrled foreign exchange earnings as 

more petrolelln is available for export. All of these factors are expected to 

alleviate the pressure on the public sector budget. 

Upon a closer analysis of the revenues associated with the reform 

prop~sal, it can be noted that the introduction of the minimum eleqtricity 

tariff in early 1986/87 is projected to increase revenues in that year by over 

LE 660 million. 'Itlis is despite the impact of the rate increase on demarrl 

(which Table 8 pI'ojects will fall by just over 3%). With the closure of Nag 

Hamadi in early 1987/88, the revenue increment of increased electrici~ rates 

is only I.E 107. 

'!hese additions to publ ic sector revenues could be extremely valuable 

during the first years of a catprehensive reform program. '!hey would serve 

not only to cover possible rudgetary shortfalls, but along with the revenue 

iDpliUltions of other energy price adjustments, they will provide a cushion to 

facilitate the structural adjusbnents required by a serious eeonanic reform 

program. 'Itlese additional revenues accanpanying tariff increments could make 

an important contribution to a special furrl designed to finance temporary 

investments needed by Egyptian iooustry to adjust to new econanic corrlitions. 

Any such assistance should be strictly temporary in support of financially and 

econanically sourrl projects. 'Ibe furrl could also channel resources into 

projects needed to safeguard the welfare of groups who might otherwise be 

crlversely affected by the econanic reform program. 

EPHDB:CR,PPP/E,11/S/86 


