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The energy sector in Egypt is, indeed, plagued by serious problems. The
crux of these problems relates to one common element - prices. They are far
too low. They 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 industrial and cammercial establishments, encouraging them to adopt
inefficient production processes while in same extreme cases ewven providing
plants with incentives to produce the wrong goods and services. Similarly,
households in Egypt perceive energy as being almost free and utilize it
accordingly, often putting it to wasteiul uses.

Not only.are energy prices generally too low in Egypt, but 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 undue
advantage to the former. 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 camparable to its value on world markets:
however, even this resource is probably underpriced because the public sector
foregoes a potentially valuable source of revenue by not taxing gasoline.

This document has as its purpose, the identification of the nature of
the energy problem in terms as clear as possible. It starts by estimating the
econamic prices of several energy products, followed by camparisons between
these prices and those at which energy products are offered on damestic
markets. This difference is approximately equal to an implicit subsidy. The
document proceeds to describe the serious consequences of maintaining energy '
prices at artificially low levels. It then shifts to examirne 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 document projects the demand for electricity and
explores the direct budgetary impact of higher electricity tariffs,

The Econamic Prices of Energy Products

The utilization of econamic prices seeks to express the values of goods
and services in terms of one cammon unit of measurement, usually foreign
exchange. Wherever possible, this unit of measurement requires that the
prices of goods and services reflect their respective values at the borders
through which they are traded. Thus the value of an exported good is the
price it camands at the point of export. This is normally its value on
international markets less any transport and insurance costs borne by the
'exporter. Similarly, the value cZ an imported good is the total cost the
importer pays for it at the porec of entry, including any costs borne by the
importer in getting it there. 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 econamic or "border"™ prices. Being an o0il exporter, crude
petroleum as well as refined products are worth what Egypt receives for them
at the point of export. For instance in the case of fuel oil, if it is
assumed that a similar quality to that sold on international markets is
produced in Egypt and it is also assumed that shipping costs are negligible
(for simplicity, t.heée assumptions are made throughout this paper), the
econamic price of fuel oil, sametimes referred to as "mazout" is approximately
$US 70 per ton. This campares to damestic prices ranging fram LE 7.5 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 pound 1/, the

1/ 'Throughout this document, it is assumed that the econamic value of the
Egyptian pound is reflected by the exchange rate $US 1 = LE 1.90.
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price equivalent of damestically sold fuel oil in dollars is about US $4 to
$17 per ton, representing samewhere between 5% and 24% of its economic value.
By subsidizing this and other products sold damestically, 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 campare 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. This 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. Thus the value of gas
can be estimated on the basis of its potential to replace fuel oil in the
generation of electrical energy. Since, according to the Egyptian Electricity
Authority (EFA), the energy equivalent of a ton of natural gas is
approximately 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 econamic value of electricity is
camnplicated not only by it being a non-tradable, but 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 econamic 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 fram its consumption equal or exceed the corresponding
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marginal costs. Thus, in a free market equilibrium with tariffs set at LRMC

levels, the marginal benefit of electricity consumption should be equal to its
LRMC, thereby permitting the determination of its econamic value, as perceived
by users, to be approximately equal to its marginal cost. 1/ Unlike the usual

1/ This conclusion has important implications for project analysis. It
' suggests that with LRMC pricing the benefits to be derived fram an

investment in electrical energy would be approximately equal to the LRMC
of providing the service. Nevertheless, the subsidization of electrical
energy in Egypt clearly impedes the utilization of this approach. For
this reason, USAID/Cairo does no* use the LRMC of electricity as a proxy
for measuring the marginal benefit of the service. Instead, it uses the
expected naminal prices of electrical enmergy as a basis for determining
the benefits to be derived fram electrical energy projects. Assuming
that the price charged is close to the LRMC and that users would
continue to demand electricity as long as the marginal benefit exceeds
or is equal to the cost, the benefits would normally be equal to the
econamic value or LRMC of this service. However, this is clearly not
the case in Egypt since the market price of electricity is kept far
below the LRMC and there is no firm eidence that the GOE intends to
reduce the distortion between the nominal and the econamic prices of
electricity. Again basic neoclassical economic 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 opposed to the marginal cost associated with
the econamic costs of providing the service). 1In Egypt, users have come
to expect highly subsidized electricity and they make their plans
accordingly. Thus they will continue to use this service as long as the
benefits perceived are worth more than the nominal price of electrical
energy. Since this price is very low and most users have probably came
to expect the continuation of highly subsidized electricity prices, they
continue to consume it as long as the benefits are greater than the low
subsidized price. This 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
nominal price of electricity relative to the prices of other goods and
services. Given that the economic 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 subsidized energy sales.
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definition of marginal costs, which only considers variable costs, the LRMC
principle dictates that econamic 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
accampanying 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 econamic value of the service. The major
inputs which have readily determinable international values are petroleum
products, capital costs for imported equipment, imported spare parts and
imported raw materials, such as the coal proposed for future additions 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
economic value is also easy to determine. Other costs, which are relatively
minor such as labor and domestically produced capital and spare parts, are not
S0 easy to measure in econamic terms. Fortunately, because of their
relatively minor importance, the errors involved are minimal in estimating
them quickly through accounting rat:os derived by the World Bank several years
ago.

Since the principle of LRMC pricing of =lectricity bases its economic
value on the costs of providing the service, tariffs should be sufficient to
cover all costs, including the capital costs of expanding 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 and 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 capacity, it
should search for the most inexpensive form of generating the new energy.
This search must, of course, be properly inserted in the long term planning
horizon for electricity investments. Assuming that a proposed investment is
deemed to be of the appropriate size, it is necessary to estimate the fully
distributed cost of providing a unit of electricity and 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, thereby
increasing the LRMC of providing the additions. 1In turn, these additions
should be accampanied by higher tariffs. _

Same preliminary work has been performed to provide an estimate of the
LRMC of electrical energy in Egypt. It must be clearly‘emphasized that the
work is, at best, tentative as it only considers the fully distributed costs
of two proposed power projects, the Talkha Cambined Cycle Project and the
Kureimat Plant. It excludes many other potential invesiments designed to
increase the supply of electrical energy such as the Damietta Cambined 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 LRMC estimate, the Talkha
Cambined 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. The plant is especially economical because the generators would
utilize hot air currently being discharged fram the plant without incurrirg



-7-

additional fuel costs. Moreover, the construction time for the new unit is
relatively short, about two years. A more expensive investment which is
considerably larger than the Talkha Cambined Cycle Project and much more
representative of the costs of major system expansions in electrical
generating capacity is the Kureimat Thermal 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 Cambined Cycle Addition. This 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 LRMC associated only with the cambined cycle addition to the
Talkha Plant is 1.76 cents per KWH which is the equivalent of 3.36 piastres
per KWH. 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 LRMC
associated with the Kureimat Plant is 4.39 cents or 8.36 piastres per KwH.

The above figures represent approximations to the LRMC of generating
electrical 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. 1In order to cover these losses, the prices
charged for electricity must be increased by approximately 25% over the LRMC
associated with the generation of electricity, thus representing 20% of the
price charged. This means that the LRMC needed to cover transmission losses
would increase to 4.2 piastres for the Talkha Cambined Cycle Addition and to
10.4 piastres for the Rureimat Plant. 1In addition electricity prices should

1/ This figure is scmewhat misleading if one utilizes an interpretation of
the LRMC principle requiring that the value of the energy derived fram
the cambined cycle addition be based not only on the additional costs of
the combined cycle itself, but also on the fully distributed cost of the
entire Talkha plant already in existence.
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scarce investment funds to alternative projects making much better use of its
limited resources. Moreover, it would decrease current electricity
consumption by approximately 17%, thereby 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 saviﬁgs fram these measures woi:ld be great
enough to permit a generous campensation of workers adversely affected. The
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 Kima 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.

Parhaps the greatest burden of the Egypt's energy subsidies is that
related to the cost of foregone opportunities, that is, the opportunity cost.
While 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 damestic energy prices would lead
to an internal energy consumption averaging that of other nations with similar
per capita incames, this would imply the decrease of domestic energy
consumption by the equivalent of 163 kg. of petroleum per capita. 1/ Since
the population of Egypt is about 50 million, the total energy saving would be
about 8.2 billion kg. (or 8.2 million metric tones) of petroleum. At a

1/ This estimation is based on the energy consumption figures from the
previously cited World Bank, World Development Report, 1986.
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current international petroleum price of close to $100 per ton, the
opportunity cost of not exporting the petroleum (or its equivalent) currently
used to support an inflated damestic demand couid be estimated at $820 million
dollars. This is the equivalent to approximately LE 1.6 billion.

If the GOE instituted a far reaching program of econamic reforms which
priced energy products close to their econamic values, this would undoubtedly
have an enormous budgetary impact. Not only would there be an expanded inflow
of foreign exchange resulting fram increased energy sales abroad, but there
would be two other major favorable implications on the budget: (1) the
government would receive additional revenues fram the damestic energy sales
and (2) the decrease in the quantity demanded of energy products on the local
market would reduce the need for heavy capital expenditures required to expand
the nation's generating capacity. Wwhile there is no easy way of separating
out these effects, in the absence of better information it can be presumed
that the camposite effect may be close to the amount of the energy subsidy,
currently estimated at approximately LE 4.7 billion.

The GOE Response to the Problem

Despite the advantages inherent in setting energy prices at least as
high as their econamic valuves, the GOE does not appear anxious to reduce the
large energy subsidies 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 nominal price of electrical energy was about
50% higher in 1984/85 than in 1974. Nevertheless, over this same time period,
the wholesale price index tripled, implying that the price of electricity
declined by 50% relative to the prices of other goods and services.

Table 4 seems to indicate that the average tariff decreased fram 1975 to
1977. while nominal tariffs did not go down in this period, the apparent
reduction in the average tariff may be due to sharp increases in consumption
by the Nag Hamadi aluminum smelter, the most heavily subsidized enterprise.
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TABLE 4

Sales in value Average Wholesale Price index of

miilions in millions tariff in price index electricity
Year of KwH of pounds milliemes/KWH  (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

SOURCE: Average tariff estimations are based on data fran the Egyptian
Electricity Authority (EEA) and the World Bank.

NOTE: In this Table, the average tariff is estimated by dividing the "value"
of electricity as defined by EEA by the number of kilowatts sold.
is a discrepancy between the tariffs calculated by this method and

The differences may be due to electricity

sales to distribution campanies at lower tariffs than charged to final

users, unpaid bills not recorded as "value" by EEA or late payment of

previous tariff estimations.

bills.

There
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Between 1974 and the 1981/1982 Egyptian fiscal year, it can be seen that
the wholesale price index more than doubled while the average electricity
tariff remai:.. virtually uncl:xanged (the price index of electricity is 104.8
in 1981/1982 using 1974 as a base). Over the last three years included in the
table (1981,/1982 through 1984/1985), electricity price increases were slightly
greater than the recorded increment in the wnolesale price 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 camplete for the 1985/1986 year, an average
increment of about 37% in naminal electricity tariffs announced in July 1985 -
indicates that the relative price of electricity probably increased in
relation to the wholesale price index, 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 electricity prices
has been announced for July 1986 despite an expected naminal increment of
approximately 26%. Without a sharp increase soon, the impact of the tariff
increase of July 1985 will be quickly eroded by inflation.

Over the past year there have been few important increments in the
prices charged for other energy products. 1In 1986, an announcement was mude
that fuel oil prices would be increased fram 7.5 to 32 pounds per ton for four
industries: cement, lime, bricks and gypsum. However, this increment exempts
EEA, the nation's most important user of fuel oil. Even though an increment
of this size appears important in percentage terms (it is a 427% increase),
the base price is so low campared to the international fuel .0il price of about
US $70 per ton, that the large percentage increase still leaves the damestic
price far below the international price of fuel oil. At LE 32 per ton, the
international price remains more than four times the damestic 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 fram 25 to 30 pt. for premium gasoline. At these prices
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there is no impbrtant subsidy. However by charging much less for gasoline
than many other nations, Egypt is foregoing an important source of revenue
while at the same time missing an opportunity to reduce traffic on congested
city 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 implementation plan.

USAID and 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 1/. 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 forcthcoming
five year plan, that is by July 1992. A fiwve 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 price increases
which will undoubtedly affect certain users now accustomed to receiving heavy
energy subsidies. The proposed program would provid: puth needed revenue to
the public sector, not only through the direct effects of increasea rates, but
also by increasing the amount of petroleum available for export as the

1/ USAID concerns about low energy prices were apparent 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 (fram
1976) tariffs should be set at a lewvel high enough to produce an annual
rate of return of 9% on average fixed assets in operation. It might be
added that there were no tariff increases over the cited three year
period. Again, in 1979, another power plant project agreement (for the
Shoubrah El Kheima Thermal 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 and thereafter. The GOE also agreed to hold
periodic consultations with USAID concerning power rates.
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quantity of energy products demanded damestically contracts in response to
higher prices. Tariffs based on the cost <;f providing energy products would
provide clear signals to users, thereby eliminating the incentives currently
inducing inefficiency and waste. To the extent that price increases curtail
the rapidly growing demand for cheap energy, they will beriefit the nation by
decreasing (but not eliminating) the need for costly investments in physical
infrastructure. To reduce the large distortions stifling productivity in the
Egyptian econamy, the program to reduce subsidies should carefully focus on
the rapid elimination of the largest subsidies. At the same time, provisions
should be considered for cushioning the adverse impacts on same users.
Particular reference is made to the effects on low incame households.
Employment effects must also be considered as certain industrial users are
forced to curtail production as they are confronted with paying the real costs
of inputs, including energy inputs. 1In certain circumstances, special
temporary assistance may be provided to industrial establishments needing
support in converting to energy efficient production processes.

Reeping in mind the previously specified objectives, the following
proposal outlines a series of measures which could greatly improve Egypt's
utilization and conservation of its energy resources:

Measures relating to electrical enerqy prices:
- Accept a long run marginal cost (LRMC) framework 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 LRMC of electricity
changes (and it undoubtedly will due to exchange rate fluctuations and
price changes of petroleum products on international markets), there
should be appropriate changes in the program of electricity price
increments such that the objective of equating nominal tariffs with
their LRMC levels is attained in five years. The program outlined in
this document is based on the current values of the Egyptian pound and
petroleum products on international markets. To get electricity pricing
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on the correct path, it recammends very sharp immediate increments in
prices, followed by additional increases over a five year period.

Raise all tariffs by 40% immediately (approximately the inflation rate
of last year plus 20%). Residential users consuming less than 100 KwWH
monthly could be subject to rate increases limited to the inflation rate
(about 20%).

Establish a floor rate of 4 piastres (40 milliemes) per KWH immediately
for all users, again with the exception of users consuming 100 KWH or
less in a month. The concept of a floor rate is proposed to narrow the
margin between the most highly favored public sector entities and
certain private sector users paying rates almost ten times‘ as high.
Establish a ceiling rate at, or perhaps slightly over (perhaps by 5 to
10%) the LRMC determined tariff (currently estimated at 10.4 pt. per
KwH) at which no user will be charged unless all are so charged, again
with the possible exception of low incame 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 fram the impacts
of flat percentage increments which, in the absence of ceiling tariffs,
would fall harder on those currently paying the highest rates.

Fram 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. 1/ For purposes of measuring inflation, the
wholesale price index is probably the most appropriate measurement.
Again, it must be emphasized that the proposed tariff increments are
based on prices observed in September 1986. Any further increase in

While a real percentage rate in the order of magnitude of 18% may sound
high, it must be remembered that the base for measurements is so low as
to make even moderate increments appear large in percentage terms.

{fy
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these prices is likely to require even sharper annual price increments
to achieve the goal of equating naminal and economic prices of
electricity in five years.

- If the GOE considers that the poor are truly benefitted by subsidizing
the consumption of the first 100 KWH of electricity, this consumption
could continue to be subsidized however it should still be subject to a
yearly price adjustment of not less than the rate of inflation. Perhaps
the most appropriate rate of inflation for this tariff increment would
be based on the change in the consumer price index. This would maintain
the real price of electricity paid by low incame users. However, in
order to avoid billing problems, it is probably necessary to charge a
lower rate for the first 100 KWH consumed for all residential users with
much higher marginal rates applying to consumption over that threshold.
The subsidy granted to the first 100 KW consumed by households would
probably affect no more than 20% of electricity sales, however accurate
information on the numbers of household users by quantity consumed is
not available.

Measures relating to petroleum and gas prices:

- Increase the price of fuel oil to LE 50 per ton immediately for all
users. In order to reach the September 1986 level of internatignal
prices, the real damestic price (that is, the price after correcting for
inflirtion) should be raised by 18% in six annual increments fram 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
damestic price up to camparable world levels.

- Raise the prices of gas oil and diesel to LE 80 per ton immediately,
followed by six annual real price increments of 18% each. These would

start in July 1987 in order to equate the damestic prices with those
determined in international markets by July 1992.

- Raise the kerosine price to LE 85 per ton immediately and then by six
18% annual increments in the real price starting in July 1987.
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- Similar increments should be planned in the prices of other petroleum
products to fulfill the objective of reaching international prices in
the specified five year period.

- Raise the price of natural gas immediately to LE 65 per ton, followed by
six annual real price increments of 18% each fram July 1987 through July
1992.

In the short run, it is,likely that the above program of price increases
would cause hardships to the most 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 wham
are already paying relatively high rates, same public sector enterprises may
require limited budgetary support while their operations are reorganized to
reflect the econamic cost of their energy inputs. ERven though an effective
econamic reform program requires that all price changes be fully passed
through to consumers, perhaps same temporary (strictly temporary) budget
support could be made available to certain cammercial users threatened by
bankruptcy due to increased costs.. To be eligible for budgetary support, an
enterprise must present a well-.defined adjustment plan which, in turn, must be
determined econamically and financially viable. Any such support should have
clearly defined cut-off dates and should not be provided to enterprises
failing to provide plans for quickly overcaming short term difficulties due to
energy price increases.

Major Implications of Energy Price Increases

Same of the important impacts of energy price increments have already
been mentioned or at least implied in this document. A major reform bringing
energy prices in line with their econamic values will lead to more efficient
patterns of energy use, improved factor productivity, increased exports,
better allocation of investment funds and increased public £ector revenues.
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This section will focus on the implications of increased electricity prices on
future sales of electrical energy, thus providing a basis for measuring the
system capacity needed to sustain the projected demand. Projections are made
for future electrical energy requirements with and without a program of price
reforms. By cambining the demand projections with the schedule of electricity
tariffs recammended as a basis for the reform program, estimates are then
derived of the direct budgetary impacts of the proposed electricity price
increments. This is done over the five year adjust:t.lent period during which
nominal energy prices are brought up to their econamic levels.

The projection of the future demand for electrical energy utilizes, s a
starting point, same of the basic characteristics of a model set up by the
World Bank to simulate the impact of price increments on future requirements
for electrical generation capacity. 1/ The assumptions used for the
elasticities of electrical energy demand, both with respect to GDP and prices
are the same ones used by the Bank. Thus it is assumed that the elasticity of
demand for electrical energy of the industrial sector with respect to GDP is
1.48; that is, with other factors being constant (in particular, prices) a one
percent increase in industrial GDP would lead to about a 1.48 percent
increment in the utilization of electricity by this sector. Similarly the
demand clasticity of electrical energy with respect to GDP of agriculture is
estimated at 0.89. For the rest of the econamy, including for consumption, it
is estimated at 1.35. Thesz figures suggest that the elasticity of demand for
electrical energy with respect to incame tends to be positive; as incames go
up, and other factors remain unchanged, the demand for electricity tends to
increase more than proporticnally to the increment in incame. Only the
agricultural sector appears to have a slightly inelastic demand.

It is much more difficult to draw accurate conclusions concerning the
price elasticity of demand for electrical energy in Eqypt. These prices have

1/ World Bank, "Egypt Investment Review, Power Subsector Issues," op. cit.,
pages 4-11.
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been highly subsidized for a long time without enough variation to permit an
adequate econametric estimation of their elasticities. 1In order to even
approximate this elasticity, it is necessary to look at the response of demand
changes with respect to price changes for electrical energy in other nations.
On this subject, there is considerable information. 1In general, the
elasticity tends to be quite inelastic, that is in the -0.10 to -0.30 range
with same studies suggesting that it may be more jmelastic over longer periods
of time. For purposes of the present study, a price elasticity of -0.10 is
assumed. This is a conservation estimate which may tend to overestimate the
future demand for electricity 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 contraction in demand as a response to major
price increases may be much greater than the estimates in this paper would
indicate.

It should also be noted that no studies were found which document the
demand response to price increments of even close to the order of magnitude
projected for Egypt. This adds an even greater degree of uncertainty to the
estimates used in this paper.

As a starting point, Table 5 presents the most recent electricity sales
data available of EFA to certain industrial and commercial users as well as to
distribution campanies who, in turn, sell electricity to both residential and
non-residential users. It should be noted that over three-quarters of EFA's
sales, measured either in kilowatts or in revenues, are to distribution
campanies. Little information is available concerning the corresponding sales
of these campanies to final users. Table 5 shows that overall sales of EEA to
both end users and distribution campanies reached 26,175 million kilowatt
hours in 1984/85 for a total of LE 287.6 million. This implies an average
tariff of 10.99 milliemes per KWH. These figures provide the basis for the
construction of scenarios representing the effects of maintaining the status
quo or implementing serious econamic reforms designed to bring naminal
electricity prices up to their econamic value by the end of the next five year
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TABLE §

ENERBY SALES IN 198471385
{in eil)iont of KVWH)

Ruantity Value 1/ fverageé Tarift 2/

hima Fertilizer 1345, 44 Bi02.48 6.35
Nag Hasadi Alueinua 3044.46 17075.77 ' 3.81
Soxed (o, 207,07 1445, B4 7.00
fAssuil Lesent 2,50 7,35 8.3

Sublolal - Very High Vollage 4523.67 27277.64 5.%0
kataeia Ceeent Lo, 0.33 10.08 30.55
Alex. Ship Building (Arsenell 1,85 33.02 9.12
Eqrp! Cherical 130,63 118,42 B.94
E)-Nazr 0il 133,00 §35. 64 1.16
fibcu Dir Fe:rlilizer 9.23 5,88 B8.93
Talkha Ferlitizer 353,13 31537.%2 8,94
Hahala Teztiles £4.6¢ B13.67 14.80

~flex,-0il- M - -BIFLOS - - - L3

filex, Cenent £6,37 1726, 3% 26,01
El fniria Textiles . BLZS 1928.25 18. 4
Egypt-lten (Hiralex) £a.¢7 793,68 13.56
Irrigation and Drainage 582.0% 4577, 15 8.55
Land Rec'asatior 15.33 131,13 8.5
Batra Broadcast (Governaentl) 29.44 282,89 8.94

Suttotal - High Vollage 1642,43 1£533.07 10.07
Suez Cerent £9.75 3678.72 55.90
El Sokhra Pipe Co. 004 I.14 ' 28.50
Irrigation and Drainage 38.31 v85.95 17.91
Salhiz Projecls 47.63 652.08 13.49

Subtolal - Kediue Voliage 135.73 5237.5%0 33.83
Diclribulion Cozpanies 13753.21 23BI%E. 7 12.08

T0TAL 26175.04 287600,52 10.99

SOURCE: EEA and Eslimalions

§/ In thoucands of £oyplisn pounds
2/ In ewillienes per L
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plan.

The tariff scenarios for electrical energy with and without reforms are
found in Table 6. 1Its first column reproduces the tariffs observed for the
1984/85 year (originally presented in Table 5). The second column estimates
the tariffs charged in 1985/86, all of which were increased by 37% with
respect to the previous year. While EFA statistics indicate that major users
of very high voltage and high voltage electricity had to pay a tariff
increment of 37% in that year and that the average overall rate increase was
also 37%, it appears that EEA did not distribute the burden of the increment
evenly among all the medium voltage users. Neither did the distribution
companies allocate the inciease evenly among all their customers. In general,
the largest electricity consumers (both residential and non-residential) had
to bear larger percentage rate increases.

In the absence of a reform program, it is ussumed that the rates of
1985/86 persist in the future over the period covered by the simulation
realized in this exercise. It should, however, be emphasized that these rates
are in real terms, that is nominally corrected for any inflation which may
occur.

Under a reform program sinilar 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 nominal tariffs are adjusted for the effects of
inflation. The table assumes that relative prices remain unchanged; in the
event this assumption does not hold, the simulations should be modified
accordingly. It can be secn that the econamic reform scenario adjusts all the
tariffs in the table to the estimated LRMC for electrical energy by July 1992,
the end of the forthcaming five year plan.

Once the assumptions are set for the prevailing prices with and without
« ~anamic reforms, the next step involves simulating the effects of the two
sets of prices on the demand for electrical energy. This is accamplished in-
Tables 7 and 8. Both assume that GDP will grow by 4% in 1986/87 followed by



+ Observed Extinaled

1954/85 1985736

Kisa Fertilizar 5.33 B.70
Bag Hasadi Aluninuag 3.561 1.48
Sosed Co, = | = 7.00 9.39
Azsuil Cesent 19.73 27.03
Sublotal = Very Migh Veltage 5.90 6.08
Katasia Censat Co. 30.53 41.83
Alex. Ship Building (Arsenal) 9.12 12.49
Egypt Chesical 8.%4 12.25
El-Nasr 0il 1.16 9.L!
Abou Qir Ferlilizer e.93 12.23
Talkha Ferlilizer 8.7 12.25
Mahala Textiles . 14.280 20,27
Alez. 0il 7.31 10.02
Alez. Censat 26.01 35.43
El Asiria Textiles: L 18. 14 24.35
Egypt-Iran (Miratex) 13.58 18.58
Irrigalion and Drainage .3 1L71
Land Reclasaticn .55 11.72
Balra Broadcast (Gevernsest) 8.4 12.%8
Sudtotal - High Voltage 10.07 13.7%
Suer Cesent LT 78.%8
El Sokhna Pipe Co. 28.30 39.63
Ireigatiza and Drainage 17.51 - 2.5
Salhia Projects 13.69 18.76
Subtolal - Madius Vollage 33.63 44.08
Distribution Coapanins 2/ 12.08 ° 15.54
TOTAL 10.99 13.05

SOURCE: Observations fer 1984/83 are (rom EEA.
ALl other ligures are estimaled or projectled.

ASSURPTI0NS:
A ainisca Lariff of 40 eillieees per XWH is inlroduced in 1786,

TADLE &

AVERAGE ELECTAICITY TARIFFS, 19841985 THROUGH 1992/1993

(In sillieses per I?HI i

- Projecled
1586/87 1987788, 1982/89 1989/30 1950/91
40.00 47.20 55.70 5.72 . 77.55
10.20 4,20 1 35.70 4572 71.55
40.00 4.20 53.70 65.72 77.55
4560 47.20 ! 55.70 63.72 71.55
40.00 47.20 | 55.70 85.72 1.55
53.57 89.13 (TR %.26 104.00
40,90 47.20 | 35.70 65.72 77.55
40.0¢ .20 ! 55.70 85.72 71.3%
40.00 47.20 53.70 £3.72 77.55
40.00 4,20 £5.70 $5.72 17.55
.00 47.30 | 55.70 65.72 77.55
40.90 4.0 ! 35.710 65.72 17.55
40.00 47.20 55.70 §5.72 77.55
.31 58.87 ! 69. 44 B1.%7 95.72
40.50 - 47.20 ' 55.70 5.72 77.55
* 40,50 47.20 ! 55.70 £5.72 17.55
40.00 .20 | 55.70 45.72 77.55
.60 i1.20 53.70 65.72 71.55
$0.00 .20 ! 55.70 65.72 77.55
40.00 47.20 ' 55.70 §5.72 1735
10400 104.00 104.00 103.G0 104.00
4. %0 84.50 | 75.11 5.8l 104.00
19,50 47.20 55.70 65.72 31.55
40.02 $.20 ° 55.70 £5.72 71.55
84,51 16.12 §9.83 104.00 104.00
0.9 .20 53.70 §5.72 71.55
46.00 47.20 55.70 85.72 71,55

It does nol apply Lo the [irsl 100 KNH consused by Rouseholds.

The Larilf for Beusehold coasusplioa af 0-100 KiH per sonlh only increases by Lhe rale of {aflaLion. -

Froa July 1567 la July 1992, Lariffs are raised by 181 annually.

A saxisue Lariff i estadlished al I0f ailliemes par KWM fassused Lo %= the LREC of elecleical anzegyd,

I/ Tarilfs for 1984/83 and 1983/86 are in currenl aflliemes. Olhers are Intcenstanl ailiieses of 1986.
2 The ha=iffe [ne enlne I3 Aret=ibnlirg ca==aning arp derrins larifls anr 102 0o plecteicily sald v FFA.  Tre disteidulioa cosparies sell this eleclricity al differenl rales

1991/92

91.5t
9i.31
71.31
91.31
91.51

104.00
91.31
91.31
91.51
91.31
91.31
91.51
11.51

104.00
71.31
71.51
91.51
71.51
91.51
11.21

104.09
104.00
91.31
91.51
104.60

91.51

71.31

1992/91

104.00
104.00
105.00
104,00
104.00

104.00
105.00
104.00
104.00
104.00
104.00
104.00
104.00
104.00
104,69
104.00
104.00
104.00
10§.20
104.00

104,00
104.00
104,50
104.00
104.60

104.00

104.60

L]
i
g

)




TRSLE 7

" REFERECE CASE: ELECTRICITY SOLD, 1934/1983 THROUGH léi?!liil MITH W0 ECOMOMIC REFORNS

{In sillicns of KiH) : . 2
Dbserved Estisated - Projected
1984/85 1983/86 1986/57 1937788 1588/0% 1969/%0 19%0/%1 3
Kisa Feelillzer 1349.84 1369.44 1369. 44 1369.54 1369. 64 1369.64 1369. 64
Nag Hasadi Alusinus Jo44. 48 J044.46 3044, 46 J044. 46 J044.46 3044, 46 300448
Sosed [o. 2 207.07 224.51 237.92 243.56 253.42 263. 14 304.34
Assuil Ceseat 2.50 .71 2.87 3.0 1.1 J.42 3.87
Sublotal = Very Nigh Vallage 4623, 67 4641.32 4654, 50 4855.06 4660.70 4700.46 = 4l1c2.12
Katasia Cesent Co. 0.33 0.36 0.38 Q.40 0.42 : 0.43 0.4%
alex, Ship Building (Arasnal) 10.E8 11.77 12.48 13.04 13.82 14.85 15.96
Eqypt Chemical 130.68 141.68 130.15 155.87 166.24 178,49 192.07
El-Masr Dil - 139.00 150.70 159.71 166.63 176.82 190.06 204.30
dbou Qir Ferlilizer - 3.69 6.03 6.30 b.60 1.18 7.12
Talkha Fertilizer 333.18 382.92 403.E9 423.53 449.29 487.53 = 319.C%
Mahala Texliles > 54,99 = 39.462 §3. i3 84.01 69.55 13.1%9 #0.62
Alex. Dil . 112.02 121,45 128.11 134.47 142,30 133.17 154. 4
hlex. Ceaeal 66.37 11.56 78.25 1967 H 84.43 §0.75 97.55
El siria Testiles B5.28 . 91.53 94.31 10,14 107,19 113.21 123.04
Eqypt=Iran (Miralex) 38.67 83.61 67.41 71.43 T4.54 §9.22 B£.23
Irrrgation and Drainage 282,05 631.06 §33.48 670.5% 454.73 723.35 157076
Land Peclisation 15.33 18,62 17.21 17.671 18.30 19.11 13.95
Silra Broadcast (Governssat) 21.44 31,92 33.85 35.34 37.3% 40.26 43.27 -

Sublotal - digh Vellage 1642.45 1780.72 ’ 1871.44 1943.02 . <042.43 2175.84 2313.69
Suez Ceaeal 69.75 15.562 80. 14 E3.73 65.73 §3.27 102.52
El Sokhna Pige (Co. .04 0.04 0.05 0.95 0.05 0.5 0.05
Irrigation and Drainage 36.31 41.34 §3.01 45,16 43.73 471.78 47.57
Salhia Projecls 47.43 S84 §3.37 S4.50 . £5.3% 9.37 £2.91
Sublotal - Mediva Vollage 155.73 1£8.54 176.41 132.93 | 191.38 202.55 214,46
Distribulion Cospanies 19753.21 21416.41 22560.93 23500.22 ! 24778.04 264565.04 28265.90
TOTAL 26175.04 23007.29 25253.94 30231.14 J1592.55 32541.90 3581715
Perceatage change 7.00L 4,551 .44 4.621 J.611 3.891

SOURCE: QObservatioay for 19B4/85 are Iros EEA. )

ALl other (igures are estisaled or projected. i

ASSUMP T10MS: . ' i

- . The Nag Hasadi alusinua sseller and the Kisa ferlilizer plant arm assused Lo maintain conslant consusplioa al Lhe level observed in 1984/83.
= BOP is assused to gres by 41 in 1965/87, J1 in 1987/B3, 41 in 1988/89 and 31 annually beginniag in 1989/90. :

The iecaae elasticily of desand is assused lo be 1.48 with respect Lo EiP for industrial users, 0.89 for agricullure and 1.33 for Lhe rest of Lhe econoay.
in 1555/84 total desand was observed o have Increased bl 7.01. The distribution of this desjnd is eslisaled ia Lhe Lable.

1991/92

1369.84
3044. 46
321.13

3.93
4745.18

0.32
17. 16
206.45
219.59
8.29
S37.96
86.87
176.97
104.85
133.12
72,69
191.5%
20.84
45.31
243,22

110,19
" 0.08
32.09
84.75
221.10

JC191.43
37625.94

3.941

1992/93

1369.44
J044. 45
351,83

4.25
4769.97

0.55
1844
221,31
2IL.04
8.92
295.74
93.33
190.22
112.70
143.08
§9.53
§z5.51
21.77
49.59
2622.89

11554
0.07
.0
87.43
240.35
3E206.99
J7EE0.41

5.991
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[n J9ES/GS total derard increaced by 7.01.

TAGLE @

B’ i3 assused Lo grow by 41 in 1995/87, 31 in 1987/E8, 41 in 1568/89 and SI 2nnually beginalng ia 1989/%0.
The incose elaslicily of desand i3 assused Lo be .48 wilh respecl Lo GOP.
Svbaldies granted (o howaeliolds In Lhe 0-100 KNIl per sualh range are assused Lo be cosplelely oflizsl by higher rales Lo upper inceme ciesu.

ECONONIC RErOAn SCENARIQ: ELECTRICITY SOLD, 198471983 THRGUGH 1992/1993
ThE PRICE ZLASTICITY OF SEMAND IS ASSUMED TO BE -.10
(In ailliocns of KiH)

Observed Estisaled - Projecled

1984/83 1985/36 1986/87 1987/88 1%/ 1989/% 1990/91 1991/92 1992/93

Kisa Ferlilizer 1349, 64 1369. 64 1369. 54 1369. 64 1369. 44 1349.54 136.96 136.94 136.%5

Nag Nasadi Aluajnua J044. 46 J044.46 3044. 46 0.00 0.00 0.00 0.00 0.00 0.00

Sosad Co. 207.0T €24.31 206.26 211,93 220.93 213.38 246.94 261.08 211.06

Assuit Cesenl .90 2.71 2.7b 2.84 2.9 1.13 3.51 3.30 3.71
Sublolal - Very Hipgh Vollage 4623, 67 4841.32 4623.13 1364.43 1393.33 1606.34 3ar.21 401.54 411.73

Katasia Casesl Co. 0.33 0.36 0.37 0.38 0.3 0.42 0.44 0.48 0.51

Aler. Bhip Building (Arsenal) 10.84 - 11.77 1.11 141 . < 1L 12.99 13.30 14.9 14.92

Eqypl Cheaical 130.68 141.48 133.37 137.07 142.88 151.0b 153.70 168.684 179.18

El-Nasr Dil 139.00 130.70 138.77 142.40 146,84 157.13 166. 14 175.65 186,41

Abou Qir Ferbilfzer 9.23 - 3.6% 5.36 3.31 3.74 b.07 b.42 b.78 1.20

Talkha Fertilizer 333.18 382,92 J560.51 370.45 336.13 408.25 431.62 435.32 484.25

Mahala Testiles 34.59 39.42 $§.03 .86 §3.23 b6.63 10,47 14.72 79.29

Alex. 0il 112.02 121,43 112.07 113. 16 120.04 125.91 134.17 - 141,85 150.53

alex. Ceseal b6.37 T1.95 1374 13.717 18.18 81.30 B3.28 94.20 101.26

El Asiria Testiles §4.26 91.33 32.31 94.86 95.68 104,34 -110.52 116.85 124.00
Eqypl-Tras (Miratex) 58.67 6.5l 5234 64, 14 b4.60 10.70 4.5 79.03 83.a7
Irrigation and Braipage §82.(5 - 231.06 577.76 383.43 3744 810,43 §27.28 64434 654.33

Lang Aeclanalion 13.33 16,62 15.2 15.37 15. 66 16.08 16.32 16.97 17.50

Balra Broadcast (Governsent) 29.44 31.52 20.06 30.69 32.20 3404 33.9%9 35.03 40.32
Sublotal - Migh Vellage 1652.43 1780.72 1£72.35 -3767.50 1763.98 1246.76 1935.77 2028. 14 2135.47

fuer ceaent 57.73 15,462 1.13 1.2 36.06 92.50 §9.43 106.37 116.57

El Sckhna Pipe Co. 0.C4 0.04 0.04 0.95 0.03 0.05 0.05 0.06 0.06
Irrigation and Brainage 33.31 41.54 10.%% 41.36 42.13 3.2 24,45 43.46 37.08

Salhia Projects : 17,63 3154 19.57 50.04% 0.9 %2.30 35.80 33.27 6.99
Sublotal -~ Mediua Vollage 155,73 168.34 168,50 172. 67 17%.22 164.20 197.73 207.86 - 219.vl
Bistribulion Cospanies 19753.21 21416.41 20a72.95 21151.40 2194377 23035, 19 24220. 86 23443,05 26831.57

TOTAL 26175.04 28007.29 27138.7% 24526.40 22484.53 2befa. il 26741.33 28082.59 25452.33
Perceatage change 7.001 =3.111 -9.251 3.0 4.761 0. 161 J.021 3411

< SOURCE: Observalioas for 1984/85 are [ros EEA.
ALl other figures are estisated or projecled.
1::; o -
g ASSURPTICHS) - =9
: The Nag Hasadl aluminus seelter is closed in July 1987.
e The Kisa ferlilizer plasl i3 converled to gas In July 1990, Before then, il saintains consusplion al fls 1984/83 level. Allerwards, Ils consusplion decreases by 901.

-bi-
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3% in 1987/88, 4% in 1988/89 and 5% afterwards. Although it might have been
more appropriate to assume lower growth rates for both scenarios (especially
for the one which does not allow for econamic reforms), in order to avoid
underestimating the demand for electricity in future years, it is probably
best to err on the side of rapid growth than slow growth.

There are two major factors which influence the future demand for
electrical energy: (1) the general growth of the econgmy and (2) the price
charged for electricity. 1In order to simplify the simulations of the demand
for electrical energy, it is assumed that all sectors of the econamy will
experience the same growth rates over the period spanned by the analysis and
the econamy is divided into three major sectors - industry, agriculture and
all the rest. Keeping in mind the demand elasticities for each of these
sectors with respect to GDP as estimated by the World Bank (1.48, 0.89 and
1.35 respectively) and assuming that these same elasticities 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 without econamic reforms.

Since the reference case assumes no real price changes for electricity,
there is no need to camplicate 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 electricity by entity i:

Q.+40Q. Y.+ 4Y.
[ t [) 4

Q Y

"the quantity demanded of electricity by entity i,
the contribution to GDP of entity i,
the elasticity of demand of entity i with respect to GDP.

where Q
Y;
e

This formula is used to project the demand for electricity for all the
entities included in the analysis, with the exception of the'Nag Hamadi
aluminum smelter and the Kima fertilizer plant. Since it is also assumed that
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power shortages will not permit the further expansions of energy consumption
by these firms, they are limited to the levels of consumption observed in the
year 1984/85. The application of the elasticity formula and the special
assumptions regarding Nag Hamadi and Kima permit the simulation of the demand
for electrical 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 observed in the past. While the average annual:-.
increment in demand exceeded 12% over the 1975 to 1985/85 period, the
simulation reduces the yearly increase in electricity demand to just over 5%
fram 1985/86 to l§92/93. This is for two reasons: first, GDP increases are
projected to slow down fram 8% to about 4.5% over the two respective
periods 1/ and, second, restrictions on the ability to further expand system
capacity are assumed to place limits on additional consumption by the two
largest industrial users.

Even with the slower growth in demand projected in this scenario, EEA
still faces increasing pressure on its capacity since it would still require a
system expansion sufficient to meet the 42% increment in demand projected over
the seven years. Unless there is an increased donor increase in financing new
capacity (samething quite unlikely in the absence of basic econaomic reforms),
EFA may encounter serious difficulties in both financing system expansions
while being pressured to increase outlays to maintain obsolete equipment.

While the maximum demand was 5279 MW in 1985 with a load factor of about
0.68, the continuation of the same load factor 2/ would increase the maximum

1/ Given the magnitude of the problems facing the Egyptian econamy, it is
not unreasonable to assume & slowing down of econamic growth. However,
this decline in growth could well be much sharper than that projected by
this paper. The primary reason for not utilizing lower growth
projections is a result of an intent to avoid cammitting an error which
might result in a servious underestimation of the future demand for
electrical energy.

2/ This same load factor has prevailed fram 1982 to 1985.

(\\
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demand to 7517 MW in 1992/93, an increment of 2238 MW or almost the size of
four large 600 MW power stations (the size of the new prbposed plant in
Damietta is 600 MW). A decrease in the load factor to 0.65, perhaps possible
with more peaking of consumer demand in the early evening, could result in a
peak demand of 7364 MW, an increment of almost 2600 MW over the 1985 maximum.
Any of these results could place a severe strain of EEA's generating capacity
as well as on the GOE's investment budget. Perhaps the demand could not be
met, but even if it could, the enormous resources needed to meet this demand
for subsidized electricity could probably be better spent on projects capable
of contributing much more to the nation's growth and development.

Shifting to the scenario with the energy pricing reforms presented in
this paper, it is easy to imagine that price increments of the magnitude
contemplated in the proposed reform program would restrict any expansion in
demand to uses justified by a rather substantial additional outlay on
electricity. The effects of these increased tariffs (those appearing in Table
6) on future demands for electrical energy are projected in Table 8. At the
outset, it should be noted that this table embodies several specific
assumptions: |

- The price elasticity of demand for electricity is assumed to be -0.10,
implying that an increase of the price of electricity by 10% will result
in a decline in the demand for this service by about 1%. while 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 more inelastic demand was chosen to
avoid projections of large decreases in the quantity demarded of
electricity in response to substantial price decreases.

- A tariff increment of over 400% for the Nag Hamadi aluminum 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 econaomy. Even by charging the plant
for only 40% of the value of the electricity it consumes (the percentage

(\,\_)



-38-

implied by the 400% tariff increment), the inefficient nature of the
plant would became more apparent and possibly provide grounds for
overcaming the political obstacles to closure.

- The increased electricity tariffs paid by the Kima Fertilizer plant are
assumed to result in its conversion to natural gas at the beginning of
the 1990/91 year. When this occurs, its electricity consumption is

. assumed to decline by 90%.

- By restricting tariff increments to the inflation rate for the first 100
KwH of monthly consumption by residential users, the distribution
campanies might be subject to econamic and financial losses. It is
assumed that these potential losses are fully offset by higher tariffs
to non-residential custamers and by a graduated rate structure for
household consumption. The end result of this differentiated rate
structure is that the distribution campanies are assumed to charge an
average rate which fully covers the LRMC of providing the service.

Even with a highly inelastic demand, Table-8 clearly shows that the
implementation of the proposed tariff reforms may have a very important impact
on electricity use. 1In 1992/93, the reform scenario projects the future.
demand for electricity at 29,602 million KWH, more than 25% less than the
39,880 million KWH simulated in the reference case. The reform scenario only
projects a total demand increment of 5.7% over the seven years spanned by the
analysis, the equivalent of an average annual increment in demand of slightly
less than one percent. It is readily seen that the reform scenario projects a
decrease in the demand for 1986/87, the year of the introduction of the
minimum rate of 4.0 piastres per KWH 1/. An even larger decrease in demand -

1/ PFor camputational convenience, the reform scenario assumes that tariff
increments are introduced on July 1, 1986, a date which has already
passed. If reforms similar to those proposed were to be introduced
later in the year, there would still be an impact on the quantity of
electricity demanded, but it would be scmewhat less than that projected
in Table 8.

(\’/
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(-9.25%) is simulated for 1987/88 when the Nag Hamadi aluminum smelter is
closed. kfter that year, the major adjustments to the reform program will
have been made and the demand 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 Kima Fertilizer plant is converted to gas. Even though the tariffs
continue to demonstrate sharp annual increments in the latter part of the five
year adjustment period, the positive effect of the incame elasticity (that is,
the elasticity with respect to GDP) of demand more than offsets the negative
effect of the price elasticity. This would not be the case, however, if
another simulation were run with a price elasticity of demand at about -.30,
an elasticity which seems closer to the empirical evidence obtained fram other
econamies.

Upon looking more closely at the implications for system capacity of the
reform scenario, it is seen that at a load factor near that which has
 prevailed in recent years (about 0.68), a demand of 29,602 million KWH in
199293 would require a peak load capacity of about 5580 MW, an increment of
301 MW over the maximum demand observed in 1985. This demand increment could
be more than met with a power plant of the size contemplated for Damietta.
However, it must be mentioned than once the period of econamic reforms is
camplete, the continuation of a 5% annual growth rate in GDP without further
real price increases could well require substantial capacitv additions. Thus
beginning in 1993/94, the annual increments in the demand for electric power
could easily climb to 7.5%, implying the need for a capacity addition of at
least 420 MW per year.

It must be emphasized that the above figures do not lead to the
conclusion that a rather stagnant demand for electricity over the next {ive to
six years should necessarily be accampanied by insignificant investments in
the sector. To the contrary, the replacement of aged and deteriorating
equipment may well be a high investment priority. Moreover, the time horizon
for effective planning of energy investments is necessarily long, long enough
to require projections much further out in time than those realized in this
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paper. These projections must be accampanied 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
electricity grows much 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 disparity
between the naminal and econamic prices of energy products when the Bank study
was conducted, this effect was more than offset by a much longer adjustment
period for tariff reforms in the World Bank study. ‘rhe proposed period was
shortened after the campletion of the cited study due to the serious
deterioration experienced by the Egyptian econamy in the following years.
Furthermore the progress made on tariff reform since that time has been
incensistent and disappointing. At this time both the World Bank and USAID
agree that tariff reform is much more urgent than it was three years ago.

Upon campleting the tariff and demand simulations of Tables 6 through 8,
it is a relatively simple step to project the revenue impacts of the two
scenarios. These are found in Tables 9 and 10. Both show that estimated
revenues for EFA in 1985/86 reached LE 424 million, up over 47% fram the
previous year; however the inflation-corrected increment in tariff revenues is
only 30%. The rapid rise in nominal receipts is due to the 37% tariff
increase of July 1985 and to an increase in the demand for electrical energy.

After the base year of 1985/86, a camparison of Tables 9 and 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%
fram 1985/86 to 1992/93 without reforms (fram LE 424 million to LE 621
million) while the implementation of the proposed pricing reforms would raise
revenues by more than sevenfold (fram LE 424 million to LE 3,079 million) over
the same seven year period. The revenue increase of the scenario without
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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REVEWUES FAISED 3Y EEA WITHOUT ECONOMIC PEFCRAS, 1984785 TO 1992/93
(In Lhousands of pounds) 1/

Obszrved Eslisated — Projectled
> 1984/85 1985/26 1984/37 1937/88 1923/87 1987/90 19%0/91 1991/92 1992/93
Kiza Fertilizer 8703 11923 11723 . 11923 11525 11923 11923 11723 11923
. Najy Fazagi Alusinus 1707& 23338 3374 235 €337 233 2352 2357 rangl ]
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e ¥ |
: i ?
12 SOURCE: Observations fer 19B4/BY are from EFA, H
G A1l other figures are estisated using tables & (prices for 1984/85) and 7. 1 -
— - ]
3 - ASZT2TICNS: | :

GOP is assuasd to qrow by 41 In 1986787, 3T in 1987/86, 4T in 1988789 and ST lnnullly beginning (n 1967/90.
The incose elasticily of demand 13 assused to be 1.49 with respect Lo GDP.
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Kisa Fertilizer
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Saeed Co.
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2
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ASSURPTI0NS:

REVENUES RAISED BY EEA WITH ECCMOMIC REFORNS, 1954/83 TO 1992/93
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the revenues associated with the reform scenario are fully adjusted for the
reduced consumption which necessarily accampanies higher prices.

The additional revenue in Table 10, amounting to more than LE 2.6
billion, is in itself almost one-third of the projected budget deficit of LE 8
billion for 1986/87. However, this revenue gain will be augmented by the
additional receipts derived fram price increases on other energy products.
There will also be financial gains fram expanded foreign exchange earnings as
more petroleum 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 electricity
tariff in early 1986/87 is projected to increase revenues in that year by over
LE 660 million. This is despite the impact of the rate increase on demand
(which Table 8 projects will fall by just over 3%). With the closure of Nag
Hamadi in early 1987/88, the revenue increment of increased electricity rates
is only LE 107.

These additions to public sector revenues could be extremely valuable
during the first years of a camprehensive reform program. They would serve
not only to cover possible budgetary shortfalls, but along with the revenue
impli ations of other energy price adjustments, they will provide a cushion to
facilitate the structural adjustments required by a serious economic reform
program. These additional revenues accampanying tariff increments could make
an important contribution to a special fund designed to finance temporary
investments needed by Egyptian industry to adjust to new econamic conditions.
Any such assistance should be strictly temporary in support of financially and
econamically sound projects. The fund could also channel resources into
projects needed to safequard the welfare of groups who might otherwise be
adversely affected by the econamic reform program.
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