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Introduction
 

Development analysts in Egypt are well aware that energy prices are badly
 

distorted through an assortment of subsidies and price ceilings which together
 

cause an inefficient allocation of' resources and exacerbate balance of
 

payments problems. USAID and other donor organizations have made gradual
 

movement toward international price equivalents f'or energy a major focus of
 

policy reform - but for reform to be meaningful an operational measure of
 

gradual movement must be adopted. This memo briefly describes a measure of
 

energy price distortions and provides empirical evidence of the degree of
 

distortion, both by energy source, and for all energy sources combined.
 

Measuring Energy Price Distortions
 

A simple, but descriptive measure of the overall energy price distortion can
 

be given by the Energy Price Criterion (EPC):1/
 

EPCt : -i 0 

L 

l/The EPC was proposed by Jerry LaPittus in a memo dated June 7, 1982. 



Where PEit theis ,conomic price of energy source i. at time period t,
 
PFit is the finaneial (or domesic) 
 price of the correspondin e
 

sources, and 
 Vol it iconsumpt,ion of the vnepgy sources. EPC is the snare 
of the internar ional value of the energy consumed in Egypt which is pIai(I 

domestically. T'hn io, EPC is expenraitures for clnrgy ci nsum u: in Egy pt
 

divided by the internaLional value of th, ene ,. 
 EF C can assUmIe values 
between 0 and L with hLi gher values indiie,;utin;g iat domest.Lic trices are nearer 
to international prices and therefore that the distortions are lower. 

EPC is umwful because it allows all energy prices to be combied into one
 
measure of price distortions. 
 , -rgetsfor irrprovements in energy pricing can 
be stated in terms of EPC and performance in meeting the La gets can he 
quantitativwuly measureo, One caution is that it measures average relationship 
to efficiency prices fur all encrgy sources rather than perfornmance for each 
source. Thus, an EPC of one could be consistent with soce Per<ye prices above 
efficiency levols and soma below efiicienci with none at tne MLernationaL 
price; a situation that may lead to no better allocative elliciency than at
 
present. Thus, of
analysis indlivioual source price performance is also 
necessary. Anoubier caution is hat improvements (or worsening) in the EPC can 
result from expLic;t policy decisions of the CUE or f'rom novlnrnts in 
international rces or domestic energy consumption mii ,s with no shift in 
policy int enej. rai sonTIhe for movemnents in EPC b,.;1 move important for' 
long term irmnpLi.nt.aons that the movamens themselvus, bouse the r tio may 

rise as internaijaini prices take a short term dip, but with no policy 
intention the ratio Will fall again as international prices revert to 

increasing. 
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Energy Price Distortions
 

EPC was calculated for four years to demonstrate the level and recent trend in
 
the ratio (table 1). Consumption (given in Appendix Tables 1 and 2) was
 

measured by BTU equivalent energy values for each energy source. 
Energy
 

sources included in the ratio are 
butane gas, gasoline and naptha, kerosene
 

and jet fuel, diesel fuel, mazout, natural gas, and electricity.
 

TABLE 1
 
Energy Price Criterion Estimates
 

YEAR-1/ EPC?/ 

A CY 1978 .185 

B CY 1979 .173 

C FY 1981 .172 

D FY 1982 .200 

l/Calendar years are used for 1978 and 1979 and fiscal years for 1981
(Jul-y 1980 -
 June 1981) and 1982 because the reporting period was changee."
 

./Energy consumption is included whether the energy is employed in its
final use or as an input in production of another energy source, as mazout is
used to produce electricity. In one sense this double counts energy sources
but this procedure is used because the price distortions arise both in input

use and final use.
 



International and domestic prices are reported in Appendix Table 3. 
Eectricity and natur.al gas are m~ore di ficult than the ptoheum [Ip'oducts to 
include in .:e ,nalysis because the international prices are not directly 
obtainable. The international shadow price for electricity is ealculated by 
finding the expectud average cost of producing electricity in the nearly
 
completed .srMalia 1he ma 1 
 uower P.aI Units L and P. Tihu international price 
of mazout is used in the caliation leading to an avwI'jO cost of 58.8
 

milt1i.s per WH f 
 .1'982". The MAWorld api,ro;,imaneu the interna ional
 

price of natural 
 gas by using the international price for the exportable good 

for which it substitutes, mazout. That assumption is adopted nare. 

The EPC fails to rise above 0.20 for any of the four years meaning that 

domestic payment for energy consumed is about one-fi fti of its inter'rational 

value (opportunity cost). Domestic energy payments during Y .19, for, 

example, were approximateiy L.E. '(00 i.lion. theThe internationa, vaLue of 

the same energy wa,- over LE 3,500 mfillion meahing the implieit sub"idy to 

energy was more than LE 2,800 million. 

Year to year var'iatieo s in the FPC must be interpreted Nith caut.ion. between 
"1978 and 1979. El' declined as inturnational prices rcse whi]e the only 

2/ Fo.lowing tihe work rom he OWN lower Pant Project Paper, an 
exchange rate of L.i. .7 = $1.00 is used. 

http:natur.al
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domestic changes were small increases in gasoline and electricity. Gasoline,
 

kerosene, diesel fuel, and electricity prices rose over th 1979 to FY 1981
 

time period, but EPC declined in the light of large international price
 

increases. 
During the FY 1981 to fY 1982 time period, the EPC rose, but no
 

domestic prices were increased and the rise is solely the result of lower
 

international prices. 
Thus, the last year jump in the EPC is the result of a
 

temporary drop in prices and fails to reflect policy decisions by the GOE.
 

Price Distortions by Energy Source
 

The variation in price distortions across energy sources must also be
 

examined. Calculation of the EPC for each energy source reveals that the
 

ratios vary from .065 for mazout to .765 for gasoline (Table 2). An important
 

factor to observe is that consumption is growing most rapidly for natural gas
 

where the distortion is worse 
than average. Continuation of rapid growth in
 

consumption of natural gas, therefore, would mean the overall EPC would be
 

expected to decline and overall distortions become worse.
 

TABLE 2
 
1982 Source Specific Energy Price Criteria
 

Source 
 Energy Price Criteria
 

Butane Gas 
 .199
 
Gasoline 
 .765
 
Kerosene 
 .151
 
Diesel Fuel 
 .147
 
Mazout 
 .065
 
Natural Gas 
 .095
 
Electricity 
 .180
 



Sensitivity 	Analysis
 

The question arises of how sensitive the all 
sources 
LPC is to increases in 

energy prices. Sensitivity is analyzed using FY 1982 as the 	base case
 

(Table 3). 	 Some lessons include the Following:
 

Table 

Sensitivity [Analysisl/
 

Case 
 Energy Performance Criteria 
A. Base Case 

B. 10 percent inrease in all prics&	 

.200
 

C. 	Double olectric prices
 
,rcs in-.rnatioral
D. E.HzuiElectric prices toto internationalE. Mazout. 	 "ric,,' Po irterudt ional .3A',-


F. Gasoline to in pr, .223G. Butane A n.ito ,v Tho 
H. Two Piastre inre'ae in gasoline unacted 7/6/82 

.226 
-20
 

i/ Consumption iAs assumed to remain constant as prices increase.
Because consumption patterns would be aitered if prices were
increased, tin sensitivities shown here represent upper bounris on the
 
actual response.
 

A ten percent irnrease in domestic prices, with ilternational prices held
 

constant, only increases the ratio from 
.200 to .2?0.. inrn e to
 

international price 
 .. ves for major ornery sourco, :. a-:n.ao.tor 

expensive energy .foutaes such as Qu- no
.ricity 
 -o,,n. increass in the 

EPC. Increases' 'or ece.'uch as ua tn ia. LiWul sc 
 tle Up=: on thn EPC 

because consumption is a small share OF the otl nurgy c(ronumpition. 

Movement to in .erna:t.i naL p•ce Or gasulinu nvA ratively i W irpact onl 

the EPC because aAL, togi.-it'. a larigu sour,'ce, thie price is relatively 
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close to the international price. 
 This is exhibited again in the case wnere
 

gasoline price is increased two piastres. Finally, the price increase for a
 

single energy source must be very large to significantly increase the EPC.
 

This is evidenced by the small change in EPC resulting from a doubling of
 

electricity prices.
 

Sensitivity of the Electric EPC
 

Small changes in electricity prices have little impact on the all sources EPC
 

but will, of course, have greater effects on the electric price EPC. 
 If
 

policy dialogue between USAID and the GOE focuses on each individual source
 

rather than all soirces simultaneously, the EPC for each source is more
 

important.
 

Electricity prices were recently increased for residential, commercial, other
 

non-industrial medium and low voltage users, and irrigation and drainage high
 

voltage consumption (Appendix Table 5). 
 The increases tended to be greatest
 

for the highest blocks of consumption, which has the effect of marginally
 

discouraging consumption.
 

The Egyptian Electricity Authority (EEA) has estimated that the rate increase
 

will yield EEA LE 8 million during FY 1983. 
A rate increase of a comparable
 

magnitude during FY 1982 would yield EEA approximately LE 6.84 million. 
EEA
 

provides power to seven distribution companies that receive approximately 27
 

percent more revenue than EEA. 
Thus, the rate increases would have cost
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consuners ncarly LE 8.7 million if enacted for FY 1982. This would have 

little impact on the all sources LPC for FY 1982. Even the EPC for 

electricity is only increased from .18 to ..19 with these rato increases. 

Rate increases for public sector and private sector high voltar_., innustrial
 

user's are currenLy der 
 Wuy by the GOE. These users coinsu-n about 60
 

percent of electricity, with the 
Kima Company aid WA, Lanrinny dum inum Complex 

alone account ig f'or 27 percent of total com nmapti un. uhse rac. i yave very 

low tri FOP e, Kima-. apl0 payen ani aver, 1.4 milli, pper :wi' and NaG 

Haia.mmiaay 2 w.i .1is ;-r kwh (durin g 1978) .ccnparod wit.h nosn-umer' "ste3 that 

vary ,.,t .n. lb r l. mlliO:o. Lo r te, in"uire.aw3 r Mcw ,ininc voltage 

users havQ occurred since 1975. 

The low rates an, large consumption in those sectors wake rate increases here 

a necessity Cor achieving gradua.l movement towards inteurnatiur,: prices. 

Anoption of one set of recoomenatios Mr:c' ,2,increases made :y EA would 

have a total cost to rdas trial firms of around AP 9 million. 'Pm is would 

raise pries. to where electricity .woul.d De ppiced ac about one fiffth of its 

production value, if in)international price increases occur. 
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APPENDIX TABLE 1
 

ENERGY CONSUMPT]Owl/
 
(Consumption in 000 MT)
 

SOURCE 
 CY 1978 CY 1979 
 FY 1981 FY 1982
 

Butane Gas 
 296 338 
 368 435
 

Gasoline2 / 
 981 1,078 1,285 
 1,460
 

Kerosene3 / 
 1,571 1,695 
 1,760 1,910
 

Diesel Fuel 
 1,861 2,123 
 2,830 2,899
 

Mazout4/ 
 4,436 4,971 5,424 
 5,572
 

Natural Gas 
 583 863 
 1,870 2,500
 

Electricity (I08KWH) 
 130.68 138.25 
 156.42 183.015/
 

1/Consumption of petroleum fuels is measured by production plus
imports minus exports. Actual consumption will differ from the values
reported here to the extent that year end inventories varied across the
 
years.
 

2/Naptha accounts for 1-1.5 percent.
 

!/Jet fuel accounts for about 15 percent.
 

k/Solar is approximately 28 percent.
 

./Estimated assuming 17 percent growth; 
the approximate average
 
for 1975-1980.
 

Sources: 	 Consumption and prices for energy sources other than
 
electricity were taken from the IMF series "Arab

Republic of Egypt 
-
Recent Economic Developments," 1979,

1980, 1981 and 1982. Electricity consumption and
 
revenues and natural gas price was provided by the
 
Ministry of Planning.
 



APPENDIX TAbLC 2 

(Energy Cunsumption in bTU Lquivalents)!/ 

(Cunsumption (x 013 

SOUHCE 

Butane Gas 

Gasoline 

Kerosene 

Diesel Fuel 

MIZout 

Natural Gas 

Electricity 

!/Energy consumpution was 

CY 1978 CY 1979 FY 1981 

1,321 1,510 1,643 

4,296 4,721 5,628 

6,586 7,107 7,380 

7,879 8,988 11,982 

17,600 19,720 21,522 

2,571 3,854 8,249 

4,439 4,718 5,339 

converod from volumes to BTU's using 

FY 1982 

1,943 

6,395 

8,008 

12,274 

22,510 

0,028 

6,246 

the following (onvers;ion factors. 

Butane gas 

Gasoline 

Kerosene 

Diesel Fuel 

Mazout. 

Natural Gas 

Electricity 

I MT 

1 AT 

1 AT 

1 MT 

1 AT 

1 MT 

i KWH 

= 

= 

: 

= 

4.466 

4.380 

4.193 

4.234 

3.968 

4.411 

3413 BTU 

x 

x 

x 

x 

x 

x 

107 

107 

IC7 

10'7 

1077 

10 7 

BTU 

BTU 

BTU 

BTU 

TU 

BTh 



SOURCE 


Butane Gas
 
(12 1/2 Kg) Cylinder 


Gasoline, Premium
 
(liter) 


Kerosene (liter) 


Diesel Fuel (liter) 


Mazout (MT) 


Natural Gas (MT) 


Electricity (KWH) 


Butane Gas 


Gasoline 


Kerosene 


Diesel Fuel 


Mazout 


Natural Gas 


Electricity5 / 
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APPENDIX TABLE 3
 

ENERGY PRICES IN L.E.l/
 

CY 1978 CY 1979 


.65 .65 


.08 .11 


.025 .025 


.021 .021 


7.5 7.5 


7.5 8.7 


.0093 .0097 


INTERNATIONAL PRICES
 

3.809 3.95 


.207 .207 


.131 .223 


.159 .204 


86.69 105.0 


86.69 105.0 


.0487 .0500 


FY 1981 FY 1982 

.65 .65 

.13 .127 

.03 .029 

.026 .0245 

7.5 7.5 

10.35 ll.001 

.0106 .0106.V 

2.85 3.27 

.18 .166 

.187 .191 

.180 .167 

152.25 115.24 

152.25 115.24 

.0761 .0588 

!/Exchange rate L.E. .7 = U.S.$1.00
 
21 Average electricity prices increase because residents and commercial
 

users face upward block pricing structures so that rising

consumption increases the average effective price.


3/ 
Only 1979 and 1981 data were available. 
Other values are estimated.
jj/ Assumed to be the same as the previous year. 
./ Estimated as the cost of production at the Ismalia Thermal 

Power Plant when mazout is priced at the international level. 

http:U.S.$1.00
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APPENDIX 4 

INDUSTRIAL ELECTRICITY PRICES
 

A. 
 High 	Tension consumers
 

Very 	high tens;iorn fed from 132 K.V, and higher (220 K.V.) at 5.072
millimes/K.W.H.
 

High 	tension f d Mur'm 
33 and 66 
K.V. 	at 6.464 millines/K.W.H.
 

B. 
 Medium voltage consumers contracting for more than 500 K.W.
 

1. 	 Fixed annual dmand charge based on K.W. contracting for or more if
measured demand exoeeds contract amount: 

L.E. 	5.620 K.W.
 

2. 	Energy charge annual Oasis.
 

Steo 1 
 first 1,000 hours use of contract k.w. at 10.103 
mi llimes/K.W.H. 

Step 	2 Next 500 hours use of contract k.w. at 9.503 
fll.. iles/K .W. h. 

Step 	3 
 Next 1,000 hourse use of contract k.w. at 8.303 
millimes/.K.W.H. 

Step 4 Next 	1,000 hours use of contract K.W. at 7.103millimes/K.A.',

Step 5 : 
 Nx 1, 500 hours u:se of contract .K.W. at 5.403 

mi 1.Limes/K.. H. 

Step 6 :sx-: ('v.r 4.603 mill n/K.. .H....


C. Medium &Low vocote ennSLmr,:1 e'fntractlin'g fo, 50.0 K. W. 	or Lower. 

Annual energy cnarga:
 

Step I Firs. 70,000 K.W.. at 20.317 m/K.W..

Step 2 ,,x 100e
, 0(90 K.W.H. at 16.647 m/K.W ..

Step 	3 W:es: .vr at 1%.47 m/h .W.t{. 



ELECTRIC TARIFF RATES
 

APPLIED TO INVESTMENT PROJECTS IN FREE ZONES
 

ANNUAL DENIAND
 

TENSION 
 CHARGE 
 RATE
 

L.E./K.W. Millime/K.W.H.
 

Very High 
 15.290 
 8.150 + A 

High 
 16.000 
 9.465 + A
 

Medium:
 

Power more than 500 K.W. 
 24.230 
 12.470 + A
Power of 500 K.W. or More 
 6.000 
 15.940 + A
Lower 
 - 23.150 + A 

A 
 The effect of the difference between the international price and the
 

local price of Mazout (7.5 L.E.) 
on every K.W.H. as follows:
 

Every L.E. of the difference between the two prices adds:
 

0.38 Millime/K.W.H. on very high and high tensions
 

0.40 Millime/K.W.H. on medium tensions
 

0.42 Millime/K.W.H. on low tensions.
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APPENDIX TABLE 5
 

RATE INCREASES APIkiL 1982
 

Block Inea percent 

First: Residential Consumption 

a- Up to IOU no change
D- From 101 ',:0 K.W.h 10% c- More than .20%
 

Second: Coomercial Cons-umption (shops, offices, Clinics, ... etc.
 

a- Up ;o 7 .
 no changc
b- From 76 t ].100 Ki.l'.t 5%
C- Fror 1,1. t:, 1.0% 
d- More tL-in '0 , 20% 

Thirn : Mlecliurn e, . vo ge Consumption ror noni-residential , s hops, moving
T.-.e r Iir-:'ting, water supply & sewage, governrrerit

ins titutirF n corrpaln.les et' allgu~;ing ... Increase of 10; 

Fourth: Irrigation anId drainage hi -h voltage Consumption: 

An increase of 5% 


