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1. SUMMARY AND RECOMMENDAT IONS

Borrower

1.01 The Government of the Syrian Arab Republic (SARG) ,
which will make the proceeds of the loan available to the
Etablissement Public d'Flectricite (EPE), the Syrian public
utility responsible for the generation, distribution, and sale
of electric power throughout the country.

The Loan

1.0 Not to excead thirty-tour million seven hundred thousand
S, dollaes ($34,700,000) to finance the procurement of equip-
ment and materials and engineering services.  Procurement wil i
be limited to United States source and origin (AlD Geographic
Code 000).

Loan Terms

1.03 Repayable in U.S. dollars over a period of forty (40)
years, 1ncluding a lO-year grace period for principal payments
and interest at an annual rate of two percent (2%) during the

grace period and of three percent (3%) thereafter.

Description of Project

1,04 fn 1976, SOFRELEC (a French consulting firm) was con-
Lracted under the second 1BRD-financed electric power generaltion
loan to Syria (Mehardeh 11 loan, 114%4-5YR) to carry out a feas;-
bility study for a nationwide rural eleclrification program.

The draft final report was submitted to SARG in May 1977.

The report recommends a ten-year rural electrification program
to provide electric power to approximately 4,000 villages. The
program will be implemented in three consecutive phases based
upon a gradual expansion of the rural electric system beginning
with villages that have the highest relative economic return

per unit of investment. The total cost in 1977 U.S. dollars will
be approximately $522 million.
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1.0% The proposed AID loan in a parallel financing arrange-
ment with the [BRD will contribute to the foreign exchange
requirements of the first phasc of the 10-year rural siectri-
fication proqram.  Phase ! (the Project) 1is an integrated
power distribution system that will provide clectric power to
approximately 1,200 villages 1n il of Syria's l4 Mohafazats
(distmets) and will make power accessible to an estimated
900,000 people.

1.06 The 1BRD will assist the Syrian Government in financing
the foreign exchange costs o1 approximately 2,000 kms. of 20-
KV medium tension line, 70 MVA of distribut:on transformers
capacity, and rolated commodities, These Project components
will link cach village in the Project to the national central
station (imtercomeeied) power grid,

oo The ATD loan will assist n financing the foreign
exchange costs of approximately 3,000 kms. of 380-220 volt low
tension intra-village distribulion lines, streect lighting and
related materials, U.S, consulting engineering services
required for the Project (an estimated 33 person-yecars) will
also be finmanced by the loan.

1.08 The Government of the Syrian Arab Republic¢, acting

through the Ministry of Power and the semi-autonomous Etablissement
Public d'Electricite (EPE) wi.)l finance all In-country costs

(¢vg., local construction contracts, local currency portion of

the engineering contract, transportation of materials, etc,)

and any toreign exchange cost of goods and services not financed
under the Al or IBRD loans,

1.Qo The Project will deliver electric power (TURD part) to
at leaxt 3,200 villages and distribute electricity (AID part)
to approxaimately 50 percent of the households within Lhose
vVislages through initial connections to the system,

1.10 The total cost of the Phase 1 program is estimated to
be $136,700,000 as follows (in U.S. $000) :

FX LC TOTAL

AID Loan 34,700 - 34,700
SARG - 62,000 62,000
IBRD Lcan 40,000 - 40,000
TOTAL 14,700 62,000 136,700

A detailed cost breakdown is contained in Section II ard
Annex B.
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11, PROJECT BACKGROUND AND DETALLED DESCRIPTLION

Backpround

1. Economic Background

2.01 Syria is a predominantly agricultural economy heavily in-
fluenced by the public sector. More than half of its about 3.0
million people live in rural areas and many more make their liveli-
heod directly or indirectly from agriculture. 1In 1976, approxi-
mately 20 percent of Syria's Gross Domestic Product (GDP) was
senerated in the agricultural sector, although this percentage is
declining die o a relatively successful cconomic diversificarion
program. The wmining and manufacturing sector yiclds another 23
percent, while services (communication and transportation, trade
and finance, public administration) produce nearly 50 percent.
Almost all ol industry, banking and wholesale trade, including
foreign trade, have been nationalized. About onc-quarter !
Syria's cult:va.ed land was expropriated during land referms, but
only two percent of Syria's cultivated land is owned by the State.
The private sector still accounts for one-half of the GDP and
should make aw even greater contribution to the Syrian economy,
especially in construction and services, as post-1970 liberaliza-
tion policies become increcasingly effecrive., Per capita GNP is
cstimated at approximately $648 in current prices.

2.02  The country covers an area of 185,000 sq. km. The culti-
vable area is cstimated at about 5.9 million hectares, or about
32 percent of the tvotal land area. About 5.5 million hectares
are actually cultivated with only about 3.7 million hectares
under cultivation and the remaining hectarage fallow at any

given time. Out of some twc million hectares of irrigable land,
a iittle over half a million hectares arce now irrigated. It is
estimated that the irrigated area could be doubled with the
presently known wa.er resources., The Euphrates River and it:
tributarics account for about 93 percent of the surface water
flows. Because of the dominant role of agriculture, Syria's
economic growth has been affected by variations in the quantity
and timing of rainfall. Weather conditions are expected to be of
declining importance in Syria's economic outlook as the Euphrates
River Basin development brings some 600,000 new hectares under
irrigation over the next 15-20 years. This will double Syria's
irrigated land arca. Coupled with Syria's cfforts over the past
decade to introduce improved techniques and diversify production,
the expansion in irrigated land should make a substantial con-
tribution to Syria's economic development,
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2.03 Except for oil and phosphates, Svria's minerai resources
are limited. Recently discovered phosphate deposits, although
of low-grade, are estimated at over 200 million tons. Produc-
tion ot crude o1l has grown rapidly,  Proven rescerves are
estimated at about 300 mitlion metric tons. In 1975, oil pro-
ductiron was about 9,6 millioa metrie tons, 1n 1976 about 10.5
million metric tons, and is expected to remain at about this
fevel through 1980.

2.04 During the mid-1960s Syria wenc through a period of
nationalization which extended government control over most non-
apricultural production. Gowernment fiscal and monetary policies
were both expansionary and attempts were made to offset the
resulting price increases through subsidies and controls. Having
assumed ownership or control oi the manufacturing sector, the
Syrian Government attempted to negate market forces by fiat
pricing, Rising input costs, price fluctuations, increasing
defense outlays and a low tax base caused large, growing public
sector deticits,

2,05 The resulting growth in appregate demand was not reflected
in domestic prices because of govermment intervention while the
balance of pavments was chronically negative, resulting in part
from pgovermnent purchases abroad, and .n part from Syria's lack
of emphasis on exports,

2.06 A policy of more flexible exchange rates in force since

1971 has resulted in a devaluation of about 10 percent and easing
of import restrictions has led to a large increase in private
sector imports., In the period o:f large foreign aid receipts
(1973-75), particularly from Arab oil producers, government im-
ports for development purposes have increased rapidly, The latter
have, however, been disrupted in 1976 and 1977, causing a drawdown
of reserves.

2.07 The SARG's third Five-Year Development Plan expired in
December, 1975. A fourth Five-Year Plan was drafted, but subsc-
quently withdrawn., This was caused mainly by changes necessitated
by the fall in transfers from Arab oil producing states, and the
costs of the war in Lebanon. Lts appearance also was delayed by
tne change in povernment of August, 1976, as iurther changes were
sugpested by new appointees., The revised Plan, rceleaved in June,
1977, continues the third Five-Year Plan's emphasis on ddcveloping
a balanced and diversified agricultural and industrial ecunomy,
with particular attention directed at the rural sector.
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2,08 There has been a heavy mipration of tabor trom rural

aveas to provincial capitals and Syvia's major cities tn scarch
of higher tncomes and better sovvices than {n rural areas,

This exodus has been especially severe [n the last three years
as Syria's sharply increased development spending has created
jobs mostly in urban areas. The migrants, as elsewhere, have
included the most able-bodicd of the workforce, leaving the
farms short of labor., Scasonal migration to help out with peak
demands for agricultural labor such as at harvest time has not
solved the problem of scarce manpower in many rural areas. This
has resulted in increased mechanization in arcas where crops

and land tenure permit, but has created severe difriculties in,
for example, fruit-growing arcas, and areas where small holdings
predominate.  The emigration from rural areas to the cities has
also begun to strain urban services, so that, for exampie, con-
slderable funds must now be 1nvested in the Damascus and Aleppo
water supply and sewer systems,

2.09 A comparison of rural and urban income levels is very dif-
ficult as there are significant differences in incomes between
areas, and the cost of living and value of goods produced and
consumed on the farm must be taken into account, However, some
comparison of the availability of services can be made., Accord-
ing to the 1970 Housing Census 84 percent of urban dwellings
were supplied with electricity, but only 10 percent of rural
dwellings; 94 percent of urban houses had sewer facilities, but
11 percent of rural; 83 percent of urban dwellings had a piped
water supply, as compared with 10 percent of the rural dwellings.
Data on rural/urban distribution of education and health facili-
ties is not available, but evperience indicates that, similar to
the other services mentioned, they are considerably less avail-
abic, and of lower quality, than in urban areas. Finally,
transport to and from rural areas is often poor because many
roads are impassable in wet weather, making marketing anc access
to services provided in urban areas difficult.

2.10 The fourth Plan indicates that the investments required tor
rural services, such as electricity, will be very large. [Ire-
liminary plans for provision of water in rural areas call for
expenditures of $250 million in addition co the $180 million
anticipated for electrification before the end of 1980.
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2.11 These investments, and others similarly .mportant for
Syria's development, cannot all be financed by the SARG. This
is especially true following a reduction in other donor grants
to Svria from a level of about $510 million in 1974 and 1975,
to about $250 mitlion In 1976, This reduction has caused an
urgent need for toreign assistance and, in the rural sector,
ATD and other donors are increasingly active.

2. SARG Policy on Rural Electricity

4. Development Program for the Electric Power Sector

2.12 Investment of S,L. 4,88 billion ($1.25 billion) in the
electric power sector was approved for the period 1976-1980 in

the fourth Five-Year Plan. An additional S.L. 572 million ($146
million) has been approved in the Reserve Plan; i.e., up to this
amount of addit:cnal outlay has been approved by law and may be
expended with the approval of the Prime Minister and the High
Committee lor Planning without any further referral to the Peoples'
Council being required. These funds will be spent for the genera-
Cion and transmission development of the inter-connected national
power grid, tor power distribution facilities, rural electrification,
and miscellancous programs such as the concrete factories, etc.

2.1% This investmeat is proposed to meet the following elements
of new demand for electric power:

(i) lncreased demand for lighting for private housing
and industry, which is growing at about 10-11%
per year;

(i1) Connection to the power grid of those areas and
industries now supplied through isolated diesel
generators;

(iii) Expansion of rural electrification service;

(iv) Supply of new large industrial units expected to
come into production over the program period.
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b, Rural Electrificat ion Program

2.0 The share of the roral olectriticat fon program in the
approved 1976-1980 plan s S.L, 320 miil{on approximately $82
milTtonY: (o (his must be added about $160 million tu the years
PO79-1981 to tinance the costa of the new 1977-1982 rural electri-
tication program as formulated in the SOFRELKC feasibility study.
Even with these additional funds, the rural clectrification pro-
gram is a relatively small part of the SARG's total program for
electric power development - about 17 percent. However, it is
significant in its potential social impact, EBy improving rural
living conditions, the SARG hopes to discourage excessive emigra-
tion from rural te urban areas. There are some 13,000 villages
and farms in Syria, of which about 5,500 are villages with over
100 inhabitants; some S00 of which already have access to electric
power. By the end of 1977, 150 more are to be connected to the
power prid, of which 80 had been connecteod by mid-1977g‘ Under

the proposed project, the first of three similar stages in EPE's
Rural Electrification Program, central station rural electrifica-
tlen service would he provided to 1200 villages. The overall
objective for rural vlectrilication is to provide electricity to
every vitlage ver 100 inhabitants by 1987,

o Accuess to Flectricity

2.15 Of the rvotal population of cight million, some 4.5
million (567%) have access to electricity. Those supplied from
EPE's inter-connected system or isolated captive plants are over-
whelmingly in urban areas, while the approximately 3.5 million
who at present have no access to electricity are mainly in about
3,000 villages having 2,000 inhabitants or less (two-thirds of
which consititute villages of 500 inhabitants or less).,

3. TForeign Assistance to the Electrical Sector

a. The World Bank (IBRD)

2.16 The IBRD's first loan for the electrical sector, No. 986-SYR,
was made to EPE in 1974, The loan amount was originally $25 mil-
lion for the purchase and installation of a 125 MW unit for the
Mehardeh Thermal Power Project. 1In 1975 the Bank added $8.6 mil-
lion to the Loan 986-SYR to cover the costs of raising the thermal
unit's capacity from 125 MW to 150 MW. At the same time the Bank
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made a second loan of $72 million (Loan 1144-SYR) for the pur-
chase and installation of a second 150 MW unit at Mehardeh,
construction of six 230 KV sub-stations located at Deir-es-Zor,
Souecida, Hassakeh, Lattakia, Meskene, and Adraa as well as ex-
tension of two existing 230 KV sub-stations at Damascus and
Meskene, construccion of a new head office building in Damascus,
and engineering and consultant services and training,

2,17 Sceveral studies were financed under these two loans, in-
cluding o management study by Arthur Young Co., a U.S. consultant,
4 rate study by Electricity of Engpland, a feasibility and develop-
ment study tor rurai electrification, by the French engineering
firm SOFRELEC, a study of long-term energy requirements for the
EPE system and industrial plants connccted with it; feasibility
studics on the availability and utilization of gas for power
reneration and other purposes; and the interconnection of EPE's
system with those of contiguous countries,

2.18 The training component of the second loan also provided for
the purchase and installation of equipment for a training school
for upper level technicians, including power nlant operators, and
engineering, operating and administrative statf. The training
school has started with technical assistance from Electricite de
France,

2,19 Terms for Loan 986-SYR are a 7.25 percent interest rate,
with a repayment period of 25 years including a grace period of
three and one-half (3%) years. Terms for the supplement to Loan
986-SYR and 1144 SYR are an 8.5 percent interest rate with a re-
paymeat period ol 25 years including a three (3) year grace
period.
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b, Jther

2.20 EPE has also received the following loans from various
bilateral sources:

(1)

(ii)

(iit)

(iv)

(v)

The Kuwait Fund for Arab Economic Development
participated in financing for the first stage

of the Mehardeh Project in 1975 with a loan of
$33 million equivalent. The interest rate was
four percent (4%), and the repayment period was
19 years including three and one-half (3%) years
of grace.

The Abu Dhabi Fund lent 5i.5 million Dirhams in
1974 for a dispatch system tor operating the
extensive 230 kV system and penerating facilities,
This loan was made at {our percent (4%) interest
for 19 years with three (3) years of grace,

The German Democratic Republic (GDR) has lent
about $i50 million equivalent for the power sector
since 1969, of this $100 miliiton signed in 1976
and 1977 is for rural clectrification. Earlier
loans were for development of the 66 kV and 20 kv
networks including sub-stations, with the balance
to be paid over a 12-year period, including a
grace period for all equipment delivered under

the loan plus two (2) years. The interest rate

is two and one-half percent (2%%).

In 1965 France extended a five-year commercial
credit of $7 million for the 230 kV transmission
line from Aleppo to Damascus and three sub-
stations.

Additional financing for EPE is expected from the
recent French-Syrian Protocol, but the amount has

not yet been decided.

In 1974, the Arab States donated 10 gas turbines,
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¢, Commingling
2.21  As indicated in paragraph 2,20 above, the German
Democratic Republic has provided assisiance to EPE, On March
A, 1977, the Assistant Administrator, Near st Burecau, de-
termined that the proposed Project does not promote or assist
bloc projects or activities under the terms of Section 620 (H3
ot the Forcipn Assistance Act, as amended, Although the amount
ob the proposed loan was then estimated ot $18 million, the
Determination remains effective. The Action Memorandum is
attached as Amnex L.
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B. Project Description

. Scctor goal

2,200 The sector poal ot the Profect is to improve vuval lving
conditfens through the provision of basic scrvices, creation of
new sautces of employment amd ncome-ecarning possibilities, and
cnhancing agricultural product:on, The following indicators
will be used to measurc attainment of the sector goal:

Al

8. Average real family incomes in the Project area
will increase,

b. Project area residents will realize incomes from jobs
that did not exist before electricity became available.

c. The population ot the Project area will have ready
access to services not available prior to the Project.

d.  The population of electrically powered farm machinery
aud equipment in the Project area will increase.

2. Project Purpose

2.23 The purpose of the Projuct is to make reliable electrice
power available to the population of the Project area at reason-
able rates. The following indicators will be used to verify
achievement of the Project purpose:

a. Electric power will be available 24 hours a day to the
population of villages in the Project area.

b. Approximately 50 percent of the households in the Project
area will be connected to the power network; and

c. All connected households will have electric light and a
majority will have at least one electric appliance.

2.24 EPE records, data from the Syrian Central Burcau of
Statistics, and studies which will be undertaken hy the AID-
financed consulting firm as part of the final Project evaluation
will be used to verify attainment of the abnve.



Page 16 of 34

2.25 The assumptions which Link the Project purpose with the
sector goal! are that available electric power will encourage
small-scale industry to become established in the Project area
and that the absence of reliable power is an inhibiting factor
in the allocation of public and private sectov resources in the
Project arca.

3. Project Qutputs

2.26 Project outputs are as follows:

a. Installaction of low-voltage (380/220 volt) intra-village
power distribution systems in approximately 1200 villages;

b. Installation of strecet lighting in approximately 1200
villages;

¢, Construct.on ot approximately 2000 kms, of 20-kV medium
tension distribution line; and

d. Approximately 70 MVA of distribution transformer capacity
installed,

2,27 The assumptions linking project outputs to the purpose area
as follows:

a. The EPE transmission and distribution system will be cap-
ably managed and maintained. (See Section A.)

b, Electric power will be available to meet the demand of
the Project network. (See Annex B.)

¢. Households wili have sufficient disposable income to make
use of the electricity made available by the Project.
(See Annexes B and C.)

d. All high and medium tension power distribution lines and
sub-stations will be available when necessary. (See
Annex B.)
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A Preject Laputs

2.28 Project inputs will include all necessary conductor, in-
sulators, transformers, meters, support poles, luminaries, and
other material to connect approximately 75,000 households in
1200 villages to the national central station power network.

In addition, engineering services to prepare the final design
of the Project and supervise construction will be provided,

See Section 11T and Annex B for a detailed breakdown of Project
1nputs,

2.29  The Project's Logical Framework Matrix is shown in
Annex I,

%
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ITI. PRAJECT ANALYSIS

Technical Anaivsis

1. Backueround

3.01 In 1976, SOFRELEC (a French consulting firm) was con-
tracted under the second IBRD-financed electric power generation
loan to Svria (Mchardeh II Loan, 1144-SYR) to carry out a
teasibilicv study for a nationwide rural electrification program,
The dratt rinal report was submitted to SARG in May, 1977. The
report recommends a ten-vear rural electrification program co
provide electric power to approximacrely 4,000 villages. The
program will he [mplemented in three consecutive phases based
upon a gradual expansion of the rural electric sys-tem beginning
with villages that have the highest relative cconomic return per
unit of investment, The total cost in 1977 U.S. dollars will be
approximately $522 million,

3.02 The Project consists of the first phase of the SOFRELEC
10-year program and will provide over a four-year period central
station electrical power to at least 1,200 villages with a total
population of approximately 900,000 inhabitants. The Project
will be financed with assistance from IBRD and AID under a par-
allel financing arrangement. After a review of the draft feasi-
bility report, SARG/EPE, IBRD, and AID agreed that the Project
would be divided into IBRD and AID-financed segments on the

basis of system voltage (medium vs. low tension) rather than

by regions of the country. The IBRD loan will finance the
foreign exchange cost of approximately 2,000 kms of 20 kV medium-
tension lines, 70 MVA of distribution transformer capacity, and
some elements of the low-tension system. The proposed AID loan
will finance approximately 3,000 kms. of 380-220 volt low-tension
iines and related material aid an estimated 33-person years of
consulting engineering services,

The details of the Project's technical analysis are included in
Annex B. A brief summary of the conclusions of the techuical
analysis is given below:
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a. Powver Generatfon:
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303 total extsting penerating facitities and planned or under
construction will be more than adequate to supply powver to mect
the demand crcated by the Projoct.

b. Transmission Lines:

3.04  The high voltage transmission lines and 66/20-kv sub-

stations to provide central station power to the Project
are in place or under construction.

¢. Project Cost Estimates:

3.05 The following is a summary of the anticipated costs of the

Project:
PROJECT SUMMARY FINANCIAL PLAN

(in US $000)

AID IBRD SARG TOTAL
LTEM FX FX LC X LC 'X-LC
20 kV(mvdihm-Lvnsion - 9,300} 5,000 | 9,300 | 5,000 14,300
distribution lines
Distribution Trans- - 3,800 800 | 3,800 800| 4,600
formers,20/0.4 kV
380-220 volt secon-
daries (low-tension)|21,000 | 14,600 29,200 135,600 |29,200| 64,800
Engineering 3,300 - 1,300 | 3,300 1,300 4,600
Physical Contingené4 "2,430 | 2,770 3,630 | 5,200 3,630( 8,830
Price Contingenc%/ 7,970 9,030 22,100 |17,000 22,100 39,100

TOTAL 34,700 | 39,500 | 62,000 | 74,200 62,000( 136,200

1/ 10% Physical Contingency
2/ 30% Foreign exchange and

35% local currency price contingency.

Detailed cost and quantity estimates are contained in Annex B.



Jdooovonsulting Eagrocer on Services

Lo The ALD toan will trnancee the U8, dotlar cost ot the

e ineer g onsulting ceatrace vor the Project, NDuring

joint discussions 1o Damascas attended by EPE, IBRD, and ALD, it
was agreed that one consultant vontractor would be used tor ser-
vices cover.ay the total procect, including the final design ol
the mediun-tension and low-tension distribut jon systems., This
decis.on reflects the determination of the parties to ensure ap-
propriate coordination 1u design and construction. Of particular
importance during the design review phase is the study of
SOFRELEC's low-tension distribution design recommendations. 1t
is possible that some reduction in per-village costs can be
realized it a one-phase system 15 utilized in some villages
rather than the three-phase systen recommended by SOFRELEC,  Tn
another alternative s detined by the AID consultant and is ac-
coptable to EPE and IBRD, it is anticipated that more than the
projected 1200 villages can be electrified by the Project. A
summary scope-of-work is included in Annex B.

3, Envivomuwental Considerations

3.07 On the basis of the initial environmental examination, a
negative determination was proposed and approved by the Near
East Bureau. A copy of the IEE and negative determination is
included as Annex A,

Finauncial Analysis

1. General

3,08 Although EPE is similar to autonomous public utilities in
other countries, SARG has determined that EPE will provide elec-
tric power to all villages in Syria with populations in excess

of 100 over the next 10 years at user rates which refllect social
rather than financial considerations., TFor that reason, it is

not expected that EPE will be financially selt-sulticient., Al-
though positive steps have becn and are being taken to make EPE
function as cfficiently as possible, short-falls in revenue f(rom
the salc of power at subsidized rates will continue to be financed
by central government transfer payments. A covenant in the second
IBRD power generation loan to Syria (Mehardeh II Thermal Power
114-SYR) requires EPE to adjust their rates to reflect the cost of
power generation and distribution. It is expected that this issue
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will be raised during the acgotiations for the anticipated 1BRD
loan to tinance their portion of the Project. Specifically,

FPE has aprveed proviously to raise their tarifis by an amount
sufticient to generate a rate of return on fixed assets in
operation of nine perceat bepinniag 10 1978, This would require
a4 vate iacrease on the order of 30 percent. Although 1BRD and
EPE may agree to modify this .equirement, some increase in
tarirts is cxpected, 1t should be emphasized that even without
the increase in the level of electric power rates to achieve the
9.0 percent return on average net tixed assets, EPE is a finan-
cially viable utility. The net operating revenue would still be
adequate to meet all recurring costs of the system, including
operations, maintenance and administration, and debt service
obligations, It would substantially reduce EPE's contribution
to their 1977-1982 capital investment expansion program fron

the LS 1,382.2 million noted in the table below (Financing Plans
and Funds Statement, 1977-1982 Program) to only LS 520.3 million
{(from 22 percent to nine percent of total capital investment
requirements) and require additional funds from non-EPE sources.

1.09  See Annex D for the detailed financial analysis.,

2. Repayment Prospects

3,10 Balance of payments data for Syria are incomplete.
Military imports and some foreign financing may be omitted or
disguised, However, the data that are available show a dete-
riorating balance of trade through 1976, which is a reversal of
the improving balance of payments shown in 1973-75. Reserves
have fallen significantly during the last year for reasons given
below,

3.11 Foreign exchange reserves increased steadily after 1970,
principally due to large foreign currency transfers, and sig-
nificant private capital inflows in 1971. The 1973-75 increase,
approximately $800 mi1llion, resulted from higher oil and cotton
prices, but, more importantly, vastly higher receipts from Arab
oil producers. In 1975, reserves equalled over 40 percent of
that year's imports.
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.12 Lo 1976, in spite o oil and cotton price increases most
other elanents eaterving the balance ot pavments decreased,  Fx-
ports, princepally oil and cotton, increascd about $100 mill{on,
witi e fmports tnerveased about $300 willion.,  Theve also was a
maior decreane of about S100 million in petiroleum transit feey,
Services accounts, such as tourism, also ran large deficits, and
workers' remittances declined, so that the poods and services
account deticit was $950 million compared to $580 million in 1975,
In 1975 the deticit was offset by transfers from Arab ofl pro-
ducers, however, this has not been the case in 1976. The best
estimate ot such rece pts is $225 million.

3.13 SARG Ministry of Finance records of external public debt,
excluding that of less than onc-year maturity or related to
national defense, show a rapid increase botween 1970 and 1975,
from $253.4 million to $453.0 million (75%).  Debt repayments
have increased trom $33,0 million in 1970 to $59.0 million in
1974, and $104.0 million in 1975, About $133 million is believed
to have been due in 1976, Repayments are bolicved to be about
$250 million in 1977, and to remain at about that level until
1981, based on Jdebes already contracted, i.e., excluding payments
on any new debts incurred.  Since Syrian eXpoTtls are not expected
to rise sipniticantly during this period, and as additional debt
will most tikely be contracted, the debt scervice ratio will
probaoly increase. Given the sharp increase in external debt

and AID's interest in supporting Syria's development efiforts,
AID's normal concessional loan terms are propused: 40 years
maturity in cluding two percent {(2%) interest during a ten-year
grace period and tnree percent (3%) thereafter.

3.14 As indicated above, long-term growth prospects are good,

however, and the repayment prospects for the loan appear reason-
able.

Economic Analysis

3.15 On the basis of information provided by SOFRELEC and LBRD,
the rate of return for the Project is approximatcly 8.9 percent,
Benefits are measured primarily in terms of revenue from the sale
of electricity to households and small commercial enterprises.
Capital investments and operations, maintenance and administra-
tion comprisc the Project's economic costs. Although IBRD esti-
mates that the opportunity cost of capital in Syria is 10 percent,
the conservative measure of Project benefits as discussed in
Annex C indicates that the Project {is cconomically Just! ! fed.

3.16  The detailed cconomic analysis is included In Appex C.
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Social Anal vsis

3.17 The primary project benefit will be an improvement in
the quality ot lite in villages, both divectly for those indi-
viduals Tiviag in homes that arve clectriticd and indirectly

through public street lightiag, improved storage of perishables
al local stores, social services, commun’ tv television re-
ceivers, and similar items of public consumption, These benefits
are largely non-quantifiable except in terms of payment for elec-
tricity used.

3.18 [ other countries, rural electrification programs have
resulted in improvements in village water supplies (through the
installation of clectric pumps), better health services (improved
lighting and refrigeration in rural clinics), and increased access
and use of educational facilities (lighting in classrooms). It

is assumed that similar changes will occur as a result of the

proposed Project. Most villages to be clectrified by the Project are

relatively close to urban centers and therefore changes introduced
by improved access to electric power are not expected to result
in significant and measurable changes in the cultural environment.

3.19  Availabiiity of reliable electric power may encourage growth
ol rural ecmployment through the expansion of small-scale industry.
Other income-related changes such as increased agricultural pro-
duction due to the introduction of electricity on farms may also
occur overtime. These changes, however, are dependent on a number
of other factors outside the framework of the Project. For that
reason, income-related changes are goal-level rather than purpose-
level indicators of project success and are not considered sig-
nificant modifications in the socio-economic enviromment which can
be directly attributed to the Project.

3.20 The detailed Social Analysis is contained in Annex E,
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IV ADMINISTRATIVE ARRANGE MENTS

Ao Implement ing Agency - EPE

l.  Backqground
Lt nnaund

4,01 The executing agency for the lean will be the
Ftablissement Publ e d'Electricite (EPE), the SARG organizat ion
with operational responsibility for generation, ransmission
and distribution of elect ric power in Syria. EPF is the direct
descendant of tiye private cloectreice power companies, formerly
ownhed by French and Belgian interests, which generated and sold
clectrie power in Syria's major cities during the French
Mandate.  1n 1951 {khese companies were nationalized and the
operation of the electrical system was brought under the
general supervision of the Ministry of Public Works.

4,02 Fourteen vears later in 1975, EPE was created, and some
21 locally-ownea private power companies supplying smaller towns
and villages were also nationalized. All regional power facili-
i es became branches of Lhe newly established EPE, which was
agiven exclusive responsibility under Decree No. 8, 1965

to generate, transmit and sell electric power in Syria. EPE
can authorize other organizat ions to generate electricity in
appropriate circumstances, but any excess power generated is to
be supplied to FPE.

o

Present Organicat tonal St ructure

4.07% FPE's general responsibi lities and pobicies, including
approval of EPE's budget, investment plans, tariffs, foreign
toans, foreiagn conleact s and tanders, cte., arc delermined by
the General Director and (he Board of Directors.  The Genoral
Director 1s appointed by thce Prime Minister; the present General
Director is Mr. Rifaat driss, an elecirical cengineer.  The
Board of Directors 1s appointed by the Minister of Electricity
and includes the Directors of Finance, Generation, Plamning,
Adminsistration, the Southern fegion, and one representative of
the Workers Union, to which all employees of EPE belong.

4.04 As presently organized, EPE's staff has 19 directorates,
all of which report directly to the General Director; 13 of the
directorates have functional responsibilities, and six have
regional responsibilite::.

4.05 [n March 1977 EPE had 11,600 employees, projected Lo
increase to 13,000 by the end of 1977. Of thesc 635 were in
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Lo raise thisn with SARG i connectian with its proposed
Toan tor rural clecteification,

vy Plunn.uﬂ
AR EPF generally prepares broad outlines of tacililies to

be execcuted, which are then—-in the case of major facilities--
sludied by consuitants with respect to technical requirement s,
EPE's plans are then worked out with the Ministry of Electricity,
which represents the electricity sector in the SARG planning

provass,

G, Eﬁfectnvvn:gs ol EPE Managemernt

4012 The Worla Bank has gathered detailed knowledge over the
last four vears of EPE's operations, gained through the Bank's
two loans tor the Mehardeh Thermal Power Project and the prepa-
ration of the Bank's proposed loan to EPE for a rural electri-
trecation project. The Bank's recont suparvision mission
determined that FPE's technical operations were satisfactory
and that 1 ts record justified further Bank iending.  However,
FPE's accounting and financial management need improvement .
Under the Bank's loan tor the Second Mehardeh Thermal Power
Project, o management study o FPE's orqaniation was to be
undertaken by an American Tirm, Arthur Young. EPE initialled a
contract with Arthur Young in Feb., 1977 for implementation of
thevr account ing vecommendations.  This contract has now been
referred tor approval to the High Econorie committee in (he
Prime Minister's Orfice, whose approval is expected by late
summer 1977, In line with the Young report's recommendations,
EPE plans to appolnt a director for management who will report
directly to the General Director. With implementation of the
Young report, the administration of both the Ministry and EPE
Is expaected to improve, althougn the basic division of responsi-
bility for the electrical sector between them is not expected
to bt changed.

4,13 The feasibility study for rural eiectrification by the
French consul tant, SOFRELEC, recommends further organizational
changes in EPE s organiuzation to improve its capacity to
execute the rural electrification program. Whether or not
these will be accepted in toto is uncertain, but in any case
EPE proposes to establish a separate directorate tor rural
clectrification, plans for which are currently being considered
bul have not yet been approved. It is cxpected that the slat!
of this Directorate will include a central office in EPF
headquarters, and also regional offices that will report Lo
FPE hecadquarters through the existing regional directorates,
bul also will have a direct relationship with the functional
directoratesz in EPE headquarters.
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Ministry of Electricity

1. Backpround

Aald The Ministry of Electricity in its present form {s a
relativelv recent addition to the SARG orpanization for genera-
tion and distribution of electric power.,  EPE was in complete
charge of the clectricity sector until the creation of the
Ministry for Petroleusn and Electricity was organized in 1969,
when it was administratively attached to the Minstry, although
retaining its operating independence.

4.15  When a separate Ministry of Electricity was created in
1974 it assumed supervisory responsibility for EPE. The
Ministry's Principal function is to represent the electrical
sector in the SARG planning process and in formulation of general
policies for the electrical sector. Once the Plan has been ap-
proved by law, c.p., the Peoples' Council has approved it and the
President has issued the appropriate decree, EPE is responsible
for its implementation, In the case of other policy decisions
requiring approval of the President or Peoples! Council, such as
changes in rates, etc,, these, too, are referred by EPE to the
Minister of Electricity and to the Prime Minister, The Ministry's
stafl numbers only about 50 people, most of whom serve as ad-
visors to the Minister,

2. Construction and Installation

4.16 The Ministry ot Electricity has considered the organization
of it8 own construction companies to build clectrical facilities,
and a decree to establish such companies has been seat to the
Prime Minister, However, the Ministry and EPE have decided not

to implement this proposal at this time. EPE ¢xXpects to use local
independent contracting firms for construction and installation of
about 80 percent of the facilities in the project; the remaining
20 percent would be carried out by EPE's own resources, Several
Syrian public contracting enterprises and private contractors have
already had considerable experience in construction of electric
facilities. Construction would be under the general supervision
of the regional directorates. EPE maintains a central store of
materials, however, from which the construction companies would
obtain the materials needed to carry out the contracts,
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4,17  The Ministry and EPE have also consitdered the establish-
ment of their own factories to produce electrical parts which
are now largely imported, and for which EPE has a continuing
need, EPE is already manufacturing concrete clectric power
poles in a factory near Aleppo and a second rfactory is under
construction in Deir-es-Zor. Other local manuracturing facili-
ties being considered would produce insulators, transformers,
switches, fuses, parts of steel transmission towers, etc, This
plan is not being pursued at present, however, probably because
as new projects these factories have a relatively low priority
in SARG's investment priorities. SARG is now cou.centrating
available financing on the completion of projects already
started,

Consulting Engineering irm

L, 18 As discussed in Section TII, A, above, the evngineering
{irm contracted tor the r'roject will pertorm critical
management tunctions during implementation, including the co-
ordination of procurement, inventory control of commodit ies,
project accounting, coordination of construction activities,
and preparation of a detailed schedule (PERT, CPM or similar)
for the Project,

L o4.19 In carrying out these activities, it is expected that a

“transfer of U.S. technology, E.G., management skills, will occur.
To loster this technical assistance aspect of the work of the
consultant, the contract will provide for participation by
cmployees of EPE in the consultant's management team,

A.I.D,

1. USAID Monitoring

4.20 Primary responsibility for monitoring the Project will
fall within the Capital Development Office, which has engineering
personnel assipgned. Other important inputs will be made by the
USAID Procurement Specialist and the Controller. The Mission
will revicew procurement proposals, plans, specifications, and
contract documents for commodity procurements, assist in the
preparation of procurement documents for engineering services,
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and .ndertase periocil site vists, The review and approval

of procurement documents will require periodic IDY assistance
from SER/ENGR and GC/NE. Approval of specific documents and
procedures will be made by the Mission with the participation
of AID/W consistent with the Mission's Delegation of Authority.

4.21 Monthly reports will be submitted by the vngineering

consultant on the progress of the Project. No unusual monitor-
ing problems ave anticipated,

2. Disbursement Procedures

4.22 A toar-year disbursement period is planned, Procurement
of goods and scrvices will be under host country contracting
procedures rollowing AID procurement guidelines (AID Handbook
l1). The U.S. engineering firm to be contracted under the
proposed loan will assist EPE in the preparation of commodity
cquipment documents, bid analyses, and contracting and will
assure that these procedures are implemented in conformity with
ID guidelines.

Implementation Plan

1. Loan Schedule

Loan Authorization 15 Sept. 1977

Loan Signed, Implementation Letter 30 Sept, 1977
No. 1 Issued

Initial CPs Met 30 June 1978
Equipment CPs Met 31 Jan, 1979

Project Activity Completion Date 30 Dec. 1981
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2, Protect Schedule

%.24  The complexity of coordinating the design, procurement,
and construction elements of the Project require that a detailed
PERT or similar time-phased event network be developed and
utilized,

4,25 As indicated in Section I11I, A, the enginceering firm to
be contracted under the proposed loan will be responsible for
the development of this management system. When completed, the
PERT will supersede the preliminary implementation schedule out-
lined below:

- Publication of Notice for A & E Expressions 1 Oct. 1977
of Interest

- Short List Approved by SARG and AID 15 Dec, 1977
- Technical Proposals Submitted 31 Jan, 1977
- Ranking of Firms Approved by SARG and AID 15 Mar., 1978
- A & E Contract Executed 30 May 1978
-~ NTP Issued 30 Jun, 1978
- Consultant Design Review and 30 Sept. 1978
Recommendations with PERT Submitted

- IFB for Equipment and Materials Issued 28 Feb. 1979
- IFB for Civil Works Issued 31 Mar., 1979
- Award Equipment Contracts 31 May 1979
- Award Civil Work Contracts 30 Jun. 1979
- Initial Equipment Deliveries 31 Oct, 1979

-~ Construction Completed 30 Dec. 1981
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Evaluat {on Plan

4,26 The Project will be evaluated annually at the output
level. Reports submitted by the consulting engineering firm

on a monthly basis and those submitted by EPE on a quarterly
basis will provide sufficient information to permit output=-
level project monitoring by AID. These reports will be supple-
mented by site visits by USAID personnel. It (s anticipated
that a joint meeting attended by EPE, AID, IBRD, and the
engineering firm will be held at least annually for the ourpose
of reviewing the status or the implementation of the Project.

4.27  Upon completion, the Project will be evaluated at the
purpose level. The engineering consultant will he requested to
include in his final report suificient information to verify
most of the measures of project purpose achievement. It is not
anticipated that the Project will be evaluated at the goal level.
EPE will be requested to provide whatever additional information
necessary to complete the evaluation of purposce achievement as
part of their final report to be submitted to ALD. In addition
to the AID evaluation, it is cxpected that IBRD will prepare an
end-of-project report on their loan which will include the
Project.
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Conditions, Covenants, and Negotiating Status

1, Conditions Precedent

(a) Conditions Precedeirt to Initial Disbursement

4,28 In addition to the submission of the standard legal
certifications, Borrower will be required to submit an executed
consulting engineering contract acceptable to AID and an
acceptable subsidiary agreement with EPE that will make avail-
able to EPE the proceeds of the AID loan.

(1) Consulting Engineering Contract

4,29 The engineering form contracted under the proposed AID

loan will undertake a complete review of the SOFRELEC preliminary
design and prepare equipment bidding documents as a result of that
review including possible design modifications. Since these
services are cruclal to the implementation of the construction

phase of the Project, it is recommended that an executed engineering
contract be included as an initial condition precedent.

(11) EPE subsidiary Agreement.

4,30 The AID loan will be made to the government of the Syrian
Arab Republic who in turn must make the funds available to EPE,
Under the terms of the pass-through agreement between SARG and the
Damascus Water Authority, Etablissiment Public des Eau de Figeh
(FPEF), ATD loans 276-J-008 and 276-K-10, SARG made available the
loan funds as a direct capital contribution to EPEF.

A similar capital grant pass—through mechanism is anticipated in
the case of EPE

Since this 1s normal Syrian procedure and in light of

the precedent set by the SARG/EPEF Agreement, pass~through of the
AID loan to EPE under a two-step loan mechanism would be an
extremely difficult negotiating point. Therefore, it is recommended
that the leoan authorization permit use of a capital contribution
pass-through mechanism.

(b) Conditions Precedent to Disbursement for Equipment and
Materials:

4,31 The following CPs are recommended in addition to the
submission of executed contracts for commodities acceptable to AID:



Fage 233 O O«

(1) SARG -~ IBRD Loar Agreement:

4,32 The AID-IBRD parellel financing arrangement for

{inancing the foreign exchange requirements of the Project makes

it essential that the IBRD loan agreement for the Project be
cxecuted and all conditions precedent to its vffectiveness met
prior to disbursement of AID loan funds for equipment and materials,

IBRD anticipates that their agreement will be signed in early CY
1978.

(11) Power Distribution Rights of Way:

4.33 Borrower will be requested to submit evidence that it has
acquired or has the authority to aquire all necessary rights of way
for the construction of the distribution lines for the Project.

(111) Detailed Implementation Schedule:

4,34 The coordination of procurement and construction is
sufficiently complex to require evidence of Borrower's plan to

manage the Froject as well as provide a mechanism for adequate Project
management.  Borrower will also be requested to submit a revised
financicl plan for the Project as part of the detailed schedule.

Since it 1s anticipated that the consulting engineering firm will be
required to prepare a PERT-type activity/event network, this CP

should be fulfilled without difficulty.

(iv) Storage Capacity:

4.35 The majority of AID-financed commodities for the Project
will be delivered relatively early in the Project and will require
In-country warehousing prior to their issuance to construction
companies. Evidence that EPE will have sufficient and adequate
storage available for these commodities is considered a reasonable
and necessary condition.

(v) Construction Services:

4,36 It is not anticipated that the AID Loan will finance
construction services. Although international tendering of con-
struction is possible under the IBRD Loan, most if not all of the
construction will be handled by Syrian contractors (public or private
sector) including sowe force account. Borrower will be requested
therefore to furnish evidence that construction services will be
available on a timely basis. Evidence could take the form of con-
struction IFBs in process, signed contracts or other administrative
arrangements, adequate funds budgeted, etc.
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2. Other Conditions

4,36 The IBRD loan agreement may contain covenants regarding
the performance of EPE such as a specific minimum rate of return
on fixed capital assets in use. Although it is not anticipated
that EPE would default under that or any condition or covenant
of the IBRD agreement, suspension of disbursement under the IBRD
loan for any default would endanger the Project. To protect AID's
interests under the proposed loan, it is recommended that the
Standard Provisions Annex of the AID loan agreement concerning
Borrower default (Article D: Termination; Remedies) be modified
to include default under the IBRD loan agreement as an event of
default under the AID loan agreement,
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Lo tral Environmental Examinat jon

Narrative hseassion

1. PROJECT LOCATION: Syria

£+ PROJECT TITLE: Rural Electrification

3. FUNDING: FY 1977 - $34.7 Million

4. LIFE OF PROJECT: Four {(4) Years

'« IEE PREPARED BY: Terrence J, Brown, NE/CD Date: August 31, 1977
6. ACTION RECOMMENDED: Negative Determination

7. DISCUSSION OF MAJOR ENVIRONMENTAL RELATIONSHTPS OF PROJECT
RELEVANT TO ATTACHED IMPACT IDENTIFICATION AND EVALUATION FORM:

The ALD loan will be used {to finance a portion o  the foreign exchange
cost of the first phase of the Syrian Rural Electrification

program (the Project). The Project will provide contral station
clectric power to approximately 1,200 villages with a population of
about 900,000 pcople at an estimated total cost of $136.7 million.
specifically, the ALD loan will finance the U.S. dollar cost of
engineering design and supervision services for the program and
cquipment and materials for the installation of the low tension
distribution component of the electrification program, A loan

from 1BRD will assist SARG with the construction of the medium
tension network ($40.0 million). Power will be provided from the
Syrian national contral station power system. The Government of

the Syrian Arab Republic (SARG) will provide the local currency
necessary for the construction of the low Ltension network, including
clectric power poles, street lamps, transformers, house connect.ions
and meters ($62.0 million).

No significant environmental impact is anticipated during the con-
struction phase of the Project. Based on existing knowledge of the
Project areas, neither the IBRD-financed medium tension nor the AlD-
financed low tension distribution systems will require extensive
tree-cutting or land-clearing activities. The countryside in
Project areas is semi-arid with negligible tree cover and wildlife.

In addition, the scope of work for the U.S. engineering firm to be
contracted under the AID loan will specify that environmental factors
wi Il be taken into account in the final engineering design for the
construction of the Project.
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It should be noted that no generating facilities are to be con-
structed under the Project or will be required specifically as a
result of the Project, Existing central station generating capa-
crby and hugh tensiion ransmission and now capacily currently
under construct s on wy | be sutticiont Lo meetl Lo tal contreal
station power demand oSy ria o into the late 980w, Expandoed
aenerating capacitly  ineludes the recent iy completed Euphirates ham
with tive 100 MW turbines now an=line and three to be on-line by
1978,

Regarding the soci o—economic impact, the primary project benefit
will be an improvement in the quality of life in villages, both
divectly for those individuals living in homes that are electrified
and indirectly through public street lighting, improved storage of
perishables at local stores, social services, community television
receivers, and similar items of public consumption. It is estimated
that initial consumption will be approximately 300-350 kwh per
household per vyear. Project demand projections are based upon
residential and small commercial use only. In other countries,
rural electrification prcgrams have resulted in improvements in
village water supplies (through the installation of electric pumps),
better health services (improved lighting and refrigeration of
medical supplies in raral clinices), and increased access and use

of educational tacilitios (1 ighting in ¢l assrooms) . Similar

vhanages; are Likely 1o occur in Syria as a resull of the proposaed
IPrrojoct.,

Most villages to be olectrificd in Phase | are relatively close to
urban conters,and there fore changes introduced by improved access
to electric power are not expected to result in significant and
measurable changes in the socio-ecconomic environment.

Availability of reliable electric power may encourage growth of
rural employment through the expansion of small scale industry.
Other income-related changes such as increased agricultural produc-
tion due to th: introduction of electricity on farms may also occur
over time. These changes, however, are dependent on a number of
olher factors outside the framework of the Project. Therefore,
Project justification does not rely upon the sale of power to

large industrial users or the expansion of irrigated agriculture.
For that reason, income-related changes are goal-level rather t.han
purpose-level indicators of project success and are not. consideraed
significant modifications in the socio-economic environmenl. which
can be attributed to the Project.

On the basis of the above discussion and the attached Impact
ldentification and Evaluation Form, no significant environmental
impact is deemed likely and, therefore, a Negative Determinatian
is recommended.












ANNEX B
Page 1 of 13

TECHNICAL ANALYSIS

Considered in this section arc the aspects of the Project relating
to existing and projected power supply and demand for EPE's central
station (inter-connected) system, transmission capacity, and
detailed project description and cost estimates.

1. Generating Capacity

Since its establishment in 1965, EPE has continually expanded
Syria's generating and transmission system. In 1972, total
installed plant capacity was approximately 230 MW. During the
Middle East war in 1973, a total capacity of 150 MW was damaged.

The short-term impact of the war was severe but not prolonged,
thanks to purchases of power from Lebanon, delivery of a number

of gas turbines ordered before the war, and delivery of 10 gas
turbines which were donated by various Arab states. By the end of
1976, EPE's total installed gencrating capacity was 949 MW (effective
capacity 860 MW, of which 832 MW was central station plant capacity).
The dramatic increase in capacity was due primarily to initiation
of power generation at the Euphrates Dam hydroelectric station at
Thawra. The station began operation with three 100 MW units in
1974, had five 100 MW units in operation in 1976, with all eight

100 MW units scheduled to come on line by the end of 1977 or early
1978. By the end of 1977 total central station plant capacity will
be 1,272 MW, including 735 MW from hydroelectric generation, 164 MW
steam, 60 MW diesel and 316 MW gas turbines. Firm capacity for the
inter—connected system in 1977 will be an estimated 1,062 MW

(plant capacity minus the two largest hydro units and largest

steam unit). By 1982, total central station plant capacity will

be 1,960 MW. The increase in capacity will result from the comple-
tion of large thermal plants at Mehardeh, financed by IBRD (300 MW
scheduled to come on line in 1978 and 1979), and Banias, financed
by West Germany (300 MW scheduled to come on-line in 1981 and 1982).
In addition, 57 MW of existing gas turbine capacity is scheduled
for connection to the central station system in 1978, Total firm
capacity in 1982 will be 1,638 MW.

Tables 1 and 2 show detailed power sector generation projections.

The demand for power is expected to increase sharply in the
period 1977 to 1982, particularly public sector heavy industry.
Total required net generation is expected to increase from 2,184
GWH in 1977 (including power losses) to 5,632 GWH in 1982. Total
available net generation will increase from 3,042 GWH in 1977 to
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5,912 GWH by 1982, Government heavy industry is projected to
increase over the period 1977 to 1982 from 900 GWH to 2,479 GWH,
representing approxamately 50 percent of total demand by 1982
(excluding power losses).  The rural clectric program will demand
some 100 GWH by 1982, or approximatcly 2 percent of total demand.

The estimated total available net generaticn in 1977 is 3,042
GWH, which will increase to 5,912 GWH by 1982. As indicated in
Table 3, on the basiz of firm energy projections, the margin ofi supply
over demand will be 280 GWH, or 5 percent of required net generation.

It should be noted that the power demand of government heavy
industry 1s based upon full implementation of SARG industrialization
plans.  Any reduction in the scope of industrialization will serve
to increasc the margin of available net generation over demand.

On the basis of Lhe estimates of firm energy availabilities in
excess of demand to at least 1982, and the small share in total demand
accupied by the rural electrification program, adequate power will be
available to supply the requirements of the Project.

2. Transmission

EPE's transmission networks comprise about 1144 kms. of 230 KV
lines, somec 1260 kms. of 66 KV lines, about 4,000 kms. of 20 KV lines
and some 9,500 kms. of low voltage distribution lines., Nearly all the
rated distribution voltage in the country has been changed from 127/220
to 220/380 three phase, four wire, 50 Hz. Some of the towns are still
on 127/220, but the whole country will be on 220/380 by 1980.

With the assistance of external financing, including the Soviet
Union and East Germany, EPE has expanded its high voltage transmission
capacity (230 KV and 66 KV). The World Bank and East Germany have
asusisted in the construction of additional 230/66 KV sub-stations
(IBRD) and 66/20KV sub-stations (East Germany). The IBRD rural
electrification appraisal mission reviewed the transmission and
sub-station requirements for the vroject and concluded
that adequatle transmission capacity is in place and the necessary
66/20 KV sub-stations in place, under construction, or scheduled
for construction with equipment sn order. On the basis of that
judgment, it is concluded that power will be available from the
central station system for the Project. This judgment will be
verified by the U.S. consulting engineer to be contracted under the
loan prior to the issuance of bid documents for equipment and
ma terials.
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3. The Project

The Project consists of providing caentral station eloectric power
to approximately 1,200 villages over a four-year period. The
Projoct will include the tollowing:

--construction of approximately 2,000 kms. of 20 KV line,
including poles, cable, insulators, etc.

--construction of approximately 3,000 kms. of 380/220 volt
low tension distribution line, including poles, cables,
insulators, service drops, house meters, etc.

--street lighting for approximately 1,200 villages
--20/0.4 KV distribution transformers
--33 person-ycars of consulting engineering services.

The SOFRELEC draft feasibility study established the design
pavameters for the Projecf, including equipment specifications,
quantity, and cost estimates. The draft report was reviewed in
Damascus by an IBRD appraisal mission in May-June 1977. The report
was discussed in detail with EPE and representatives of SOFRELEC.
Certain modifications were made in the design, including substitu-
tion of aluminum for copper conductor and the use of imported wood
support poles rather than locally-produced cement poles for approxi-
mately 50 percent of projected pole requirements. However, most of
the design features of the SOFRELEC report were retained by the
IBRD appraisal mission for their analysis. The following is a
description of the Project elements and costs as derived from the
1BRD appraisal mission's preliminary project analysis for the
Project, including that portion to be financed under the proposed
AID loan. Following this description, the AID portion of the Project
will be examined.

a. 20 KV Medium Tension Distribution Network

The 20 KV power distribution network will connect individual
vi llages to the high tension national central station power grid at
appropriately located 66/20 KV sub-stations. The medium tension
network will consist of approximately 630 kms. of 120 sq. mm.
ACSR conductor and 1,455 kms. of 50 sq. mm. ACSR conductor, for a
total network of approximately 2,085 kms. The 20 KV network will
provide power to individual village distribution transtormers.

The total estimated cost (unescalated) is $14.3 million, of
which $9.3 million is foreign exchange and $5.0 million local cost
(see Table 4). IBRD intends to finance the foreign exchange costs
of this!Project componeﬁt.
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b. Distribution Transformers

Each village will be served by at least one distribution trans-
former to supply 380/220 volt power to the village. Approximately
70 MVA of distribution transformer capacity will be required for the
1,200 villages in the Project ranging from 25 KVA to 400 KVA. 1t is
not anticipated that transformers will be installed to serve small,
isolated loads such as individual farms during the Project.

The total estimated cost (unescalated) of distribution trais-
formars is $4.6 million, of which $3.8 million is foreign exchinge
and $0.8 million local cost (see Table 4). The IBRD intends to
finance the foreign exchange cost of this Project component.

c. 1380/220 Volt Low Tension Distributlion Netwoark

The low tension network will serve individual villages and pro-
vide consumers access to 50 hz, 3-phase electric service on a 24-hour
per day basis. Initially, irdividual households will be provided
single-phase service. The low tension network will consist of the
construction of approximately 2,910 kms. of conductor, of which
2,000 kms. will be 50 sq. mm. AA bare conductor and 910 kms. of 25
sq. mm. AA bare conductor. The Project will also suplly
all necessary conductor and other material to connect approximately

5,000 households (50 percent of the household in the Project
villages) to the low tension village systems, including service
drops and meters.

In addition, street lighting will be installed in all villages
served by the low tension system (approximately 20 street lights per
km.).

The estimated total cost (unescalated) of the system is $64.8
million--$35.6 million foreign exchange and $29.2 million local costs
(see Table 4). IBRD has allocated most of the foreign exchange
financing of this program component to AID, including the conductor,
insulators, related hardware, and street lighting. The IBRD would
finance imported wood support poles, hardware, and indirect foreign
exchange costs.

d. Engineering

One engineering consulting firm w111 be contracted to provide
engineering services for the Project. IIBRD estimates that approxi-
mately 33 person-years of service will be required for a total
estimated cost (unescalated) of $4.6 million -~ $3.3 million foreign
exchange and $1.3 million local costs (see Table 4). The foreign
exchange costs of the contract would be financed by AID.
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¢, Local Materials and Construction

(1) Support Poles: IBRD estimates that approxamately 131,400
support poles will be necessary to complete the Project
(20,800 for the medium tension and 110,600 for the low tension
e tworks). According to the Appraisal Mission, current EPE
concrete pole production capacily is approximately 60,000 poles
per year. EPE plans to expand that capacity to 120,000 poles per
vear by 1981. Although IBRD ectimates that EPE could supply all
the poles needed for the Project, the Appraisal Mission recommends
that approximately 50 percent of the poles be imported wood support
poloes,

Their recommendation is based upon the reduced erection time
and cost of wood poles, ease of transport over rough terrain, and
observed use of wood poles in Syria for both high and low tension
distribution lines. EPE 2stimates that costs of the two types of
poles are essentially equal; therefore, use of wood support poles
will not increase Project costs.

(2) Meters: The IBRD Appraisal Mission states that EPE will
supply meters for all consumer connections during the Project.
Meters are included, therefore, as part of the indirect foreign
cxchange cost element of the low tension distribution system.

(3) Conslruction: It is anticipated that all construction
under the Project will be handled by Syrian public and private
contractors (70-80 percent) and EPE force account (20-30 percent).

Individual house ~onnections (service drops and meters) will be
installed by EPE.

SOFRELEC evaluated Syrian construction capacity and found that
sufficient capacity will be available for the Program. The IBRD
Appraisal Mission supports this determination.

4. AID Projeg&

The proposed AID loan will consist of the construction of the
low tension village distribution systems and the provision of
engineering services for the Project. Although the draft SOFRELEC
feasibility report and preliminary information made available by
the IBiD Appraisal Mission establishes an adequate technical basis
for the Project, including quantity and cost estimates for commodi-
ties to be procured under the AID loan, the SOFRELEC design is
a relatively high cost approach to rural electrification. In
recognition of this issue, AID and IBRD have agreed that the U.S.
engineering firm contracted under the AID loan will undertake a
detailed review of the SOFRELEC design and recommend alternatives
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as appropriate to reduce the cost of the overall system without
reducing Project benefits.

Follawing is a detailed description of the AID Project based
upon the existing desiagn, a review of some of the issues involved
i the existing design, an outline scope of work for the engineering
vonsultant, and a summary financial plan for the AID Project.

A. Detailed Description and Cost Estimates

The basic components of the low tension village distribution
system are outlined under paragraph 3.c. above. The preliminary
IBRD quantity and cost estimates arc contained in Table 5. These
were reviewed by AID and an alternative list of equipment to be
financed under the AID loan was prepared by AID Engineering to
test the sensitivity of IBRD cost estimates to changes in
miterial specifications. Identical total quantities were used
where specified by the IBRD estimates.

In the case of conductors, AID assumed No. 2 AWG bare canductor
would be used for 90 percent of the low tension system and 10 percent
woruld be insulated quadplex cable. The total average cost per
kilometer is $315. IBRD used a combination of 12.5, 25 and 50 sq.
mm. bare conductor for a t tal average cost of $305. Table 4
re{lects the higher per kilometer cost.

For service drops, IBRD estimated that each drop would be $75.
ATD Engineering estimated the service drops would be $56 assuming
an average length per drop of 20 feet. IBRD believes the length
of the drops may exceed 20 feet. Therefore, Table 4 reflects the
higher IBRD costs.,

For street lighting, AID estimates exceed IBRD's by $10 per
luminary. The AID estimate was retained for Table 4.

The line item including insulators, clips, and all other hard-
ware is derived from the total kilometers of line to be constructed.
Given IBRD's experience with EPE and SOFRELEC, their estimated cost
for all hardware was incorporated in Table 4.

The total cost of the AID-financed component of the Project is
$34,700,000, including 10 percent physical contingency and 30
percent total price contingency. The contingency estimates
represent IBRD's analysis of anticipated price changes.

The quantity and cost estimates contained in Table 4 represent
the most accurate estimate available using the SOFRELEC preliminary
design. Modifications which may be made in the design by the U.S.
engineering firm may alter both the quantity and type of equipment
and material specified., It is anticipated that same cost savings
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can be realized as a result of design modifications., These
cost reductions wili make 1t possible to increase the number ot
vilico @ an the Project, thercoby expanding benetits wi thout
tnereasing costs,

L. lf.lklllu'()l‘lm sServices

The AlID loan will finance the U.S. dollar cost of the engincering
consulting service contract for the Project., During joint discussions
in Damascus attended by EPE, IBRD and USAID, it was agreed that a
stngle consul tant would be used for services covering the Project,
inciuding the medium tension and low tension distribution systems.
This not only will reduce the complexity of cortract management by
EPE, but will ensurc appropriate coordinated design and construc-
tion functions, smooth the construction consummablie procurement
process for both IBRD and AID, and by virtue of the fact that it
will be a U.S. firm, give good visibility to the AID assisiance
effort on behalf of the SARG. The contract will be a host—-country
contract, and include the following:

(1) Design Review & Bid Preparation

(a) Review the low tension distribution design, and recommend
vont effeciive aiternatives, if any.

(b) Recommend o final list of villages to be electrified during
the Project.

(¢) Basud on (a) and (b) above, prepare fina: system design and
complete cquipment and materials take-~off and cost estimates.

(d) Preparc detailed implementation schedulc Tor the rrojec .

(e) Review compicted and planned high tension distribution system
(230 KV lines, 230/06 KV substations, 66 KV transmission and 66/20
KV substations) to verify technical adequacy and availability for
providing power to the Project,

(f) Preparc cquipment and material IFB's for the Project (1IBRD
and AID financed), assist EPY in the bid evaluation of supplier
bids, and recommend award to EPE.

(g) Advisc EPF on preparation of construction contract IFB's
for the Project, assist EPE in the analysis and verification of
bids, and recommend awards.

(2) Construction Management & Supervision

(a) Assist EPE in identification of suitable storage spare for
imported construction consummables.
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(b)Y Establish and wmplement an inventory cont rol system for
cquipment and materals receipt , storage, and issuance to constric-
tion contractors.

(¢) Establish a Project account ing system compatible with EPE's
overall accounting system to be installed by the Management
Consal tant,

(d) Supervise constiuction of Project works. Of particular
importance during the design revicw stage is the study of SOFRELEC's
low tension distribution design recommendat.ons. Lt is possible
that some significant reduction in per-village costs can be
realized if a single-phase system is utilized in somc villages
rather than the three-phase system recommended by SOFRELEC.
1t another alternative is defined by the AID-financed consultant
and is accepltable to EPE and 1BRD, it is possible that more than
the projected 1,200 villages could be electrificed by the Project.

13









TA3

SYRTA FURAL BLECTRIFICATION

Yo
s 5,

1977 - 1982

Available and Scheduledi Generation,
f=}

-(EPZ Interconn

cred System)

Available Net Generazicn, Cwh

Hvdro

Thawra
Other Hydro

Steam (residual fuel, unless otharwise
noted)
Aln Tell
Kattinch (2x15 M)

Kattinch (3%30 MW) (residual coke fuel)

Kattineh (Ix60 MW)
Hamoh

Mehardeh

Earnias

Firm Available Energy

Gas Jurbine
Souedic (Gas Fuel)
Other Gzs Tb. (residual fuel)
Other Cas Th. (light distillate)

Zellnery, Sugar, Paper aad
Fertilizer Plants
Firn-up Emergy

Pecuired Nat Generation, Gwh
Margin, Gwh (on basis of firm energy),
as percentsge of required generation

1677 1978 1979 198¢C 1581 1932
2,240 2,240 2,240 2,240 2,240 2,240
50 50 50 50 50 50

84 84 84 &4 4 24
108 108 108 10¢ 103 1C38
390 350 390 390 350 390
- 239 330 330 33 330
170 170 170 170 170 170
- 716 1,420 1,420 1,420 1,420

- - - - 710 1,420
3,042 4,062 4,792 4,792 5,502 5,512
307 307 307 307 307 307
260 260 260 256 260

167 167 167 167 167 i67
100 200 300 300 300

%74 834 93% 1,034 1,634 1,034
2,184 2,581 3,422 4,025 4,656 5,632
858 1,501 1,370 767 €56 280
397 58% 402 192 182 52

£ TI9VL

€T 30 11 98eq

(4 xauuy)
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TABLE 4

PROJECT FINANCIAL PLAN
(in US $'000)

PROILCT AID IBRD SARG TOTAL
COMUONENT FX FX LC rX 1.C TOTAL
20 - KV Distribution - 9,300 5,000 | 9,300 | 5,000 14,300
Distribut fon Transformers - 3,800 800 3,800 800 4,600
380/220 - kV Low.Tension 21,000 14,600 29,200 | 35,600 29,200 64,800
System and Street
Livhting
Engincering 3,300 - 1,300 3,300 1,300 4,600
SUBTOTAL 24,300 27,700 36,300 | 52,000 36,300 88,300
Physfcal Contingency (10%) 2,430 2,770 3,630 5,200 3,630 8,830
Irice Contingencyl/ 7,970 9,030 22,100 | 17,000 22,100 39,100
TOTAL 34,700 39,500 62,000 | 74,200 62,000 136,200
l/Approximntely

30% ¥X and 352 LC

Source: IBRD, August, 1977



TABLE 5

DETAILED COST ESTIMATES

380/220 VOLT DISTRIBUTION SYSTEM

INCLUDING STREET LIGHTING
(in U.S. $'000)

(Annex M)
Page 13 of 13

ITIM QUANTITY AID IBRD SARG TOTAL
_— X FX LC FX LC

Conductor 18,333 kms. (total)| 5,700 - - 5,700
Support Poles 110,580 Poles - 9,900 9,900 19,800
Service Drops 75,000 Drops 5,600 - - 5,600
Street Liphts 58,200 Luminaries | 4,000 - - 4,000
Hardware, Insulators, NA 5,700 400 - 6,100

Clips, otce.

Indivect Forelgn NA - 4,300 - 4,300

Exchange Costs of

Construction
Local Costs of NA - - 29,200 - 29,200
Construction and

Iustallation

TOTAL 21,000} 14,600 29,200 35,600 29,200
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arid.  For areas with dicsel acnerator supply (not iterconnectoed),
the retevant porcentage wast 62050 Column Y of thal same table
provides simolar atormation for (he titial level of power
vonsumption and Colunn 6 for the average rate ot power consump-
tion over a tive-year time span.,

Consumer Ability to Pay

The average per capita income in the project arca is $737 or
approximately $4200 per tamily. The projected 300 KWH annual
pawer consumption in the initial year of opcration will cost the
domestic consumer about LS 72 (300 KWH x PS 24) or less than
$70.00 per annum or 0.05 percent of annual family income. By
the year 1990 when family power consumption is projccted to
increase Lo about 1130 KWH per annum (195.2 KwH per capita x

.8 members per family), the total cost of power is calculated
at about LS 270 (abcut $68) or about 1.6 percent of the 1977
estimated family income of $4200 per family,

House comect ton charges and meter costs as calculated by
SOFRELEC were aboul $100 per connection.  Theorelically, EPE
policy is to collect connection and meter costs directly from
the consumer on the basis of actual cosls, In practice, this
apparently does not take place on any systematic basiis, Even
unsﬁming that such one-time costs were billed and collected, the
connection and meter costs are only 2.5 percent of estimated
familv income.

Given the estimated average family income available to households
in the service area, ability to pay will not be a significant
constraint as to power utilization at the KWH level s assumed

in Table 2,

3. Economic¢c Rate of Return

Table 3 presents the calculation of the economic rate of return
for the Project.

The primary mcasure of the project's benefits is the revenues

from clectricity sales to domestic consumers, The only additional
benefit is in the savings in fuel costs of the diescl generators
that will be replaced by the interconnected system in generating
power,  The benefit side raflects the primary emphasis of the
project on increasing the quality of life in the rural villages
included in the project. No benefits are included in regard to
irrigation benefits or to increases in industrial value added or
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net profic.L/ For the foreseeable future, it was assumed that diesel-
operated pumps in operation in the project area are unlikely to be
replaced by electric motor-driven irrigation pumps. The same assump-
tion was made in regard to the conversion of self-genem ting units
available to small industrial establishments. In summary, the basic
fmpact of the Project will be on consumption, not on direct production
activities, The availability of electric light, irons and other house-
hold applicances will provide the incentive to bring greater amenities
to the rural sector in Syria.

The calculation of electricity sales revenue is based on an IBRD
analysis of the marginal costs of providing the incremental power re-
quirements of the project to the 20 KV substation for delivery to the
medium and low-voltage system. The analysis calculated that the mar-
ginal costs up to that point in the power system was PS 13/KWH, The
total price to the final consumer was taken as PS 24/KWH. As noted
previously, the existing tariff rate to outlying area consumers re-
ceiving power from diesel generators is 24 PS/KWH. It was assumed
that this price was the current real value for delivered power to
retail consumers in the rural area from the inter-connected system,
The assignable unit revenue per KWH to the Project is, therefore,

PS 11/KWH, the difference between the delivered price (PS 24/KWH) and
the marginal cost of delivering power to the 20 KV substation (PS 13/KWH).

Shadow priced estimates for both labor and foreign exchange were ex-

¢ lnded. The Syrian labor market, currently and probably over the near
future, reflects a shortage of the type of labor that will be required
to construct and operate this project. The recent devaluation and the
increased liberalization in Syrian foreign exchange practices would
indicate that the current exchange rate (LS 3.95 = $§1.00) is a reason-
able approximation to the true value of foreign exchange to the Syrian
cconomy.

Capital investments (excluding price escalation but including the 10
percent physical contingency factor) and operations, maintenance and
administration (at two percent of capital investment) comprised the
Project's economic costs, With a 30-year time horizon, no salvage
values were assigned to the Project in the terminal period. Included

in the cost calculation are the cost of household connections and meters,
In view of EPE practices noted previously, no offsetting income was

1/ Other plausable benefits have also been excluded because of the lack
of reliable analytical information. For example, savings in keroscne
currently being used by households for lighting and taxes on household
appliances that are likely to be purchased in later stages of the project
are excluded. The current state of benefit measurement also precludes
inclusion of the impact of available electric power on the efficacy of
the formal and informal educational system, rural-urban migration flows,

employment generation, and even the longer team relationship to population
growth rate,
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i{ncluded in the benefit stream.l/ In addition to this exclusion, ne
cost offset is included for the transfer capital value of the diesel
generators that will be replaced by the inter-connected eentral grid
system. No information is available to make even a rought approxima-
tion of that item,

The economic rate of return calculated in Table 3 is 8,9 percent. A
sensitivity analysis was undertaken for two of the major variables,
construction costs and the real value of the power presented in
column 2 of Table 3., A 20 percent increase in construction costs
reduced the economic rate of return to 7.3 percent from 8.9 percent.
The reduction in electricity sales revenue of 20 percent reduces the
economic rate of return to 7.1 percent, Based on available knowledge
of the probable outcome of either variable, this sensitivity analysis
reflects an extreme and unlikely end result. It should also be noted
that a 20 percent increase in revenue would increase the rate of return
to approximately 10.5-11 percent.

According to IBRD sources, the opportunity cost of capital in Syria

{s approximately 10 percent. In view of the several conservative
aspects in the rate of return calculation (e.g., no revenue offset to
household connections and meter costs, no transfer value for diesel
generators replaced, and the exclusive adoption of domestic consumption),
excluding other likely benefits noted above), the calculated 8.9 percent
economic rate of return is adequate to economically justify this project.

1/ Assuming that 80 percent of th: connections by 1990 are new con-

nections, the cumulative revenue loss by 1990 would total about
$16.,5 million.



SYRIA RURAL ELECTRIFICATION PROGRAM

SELECTED INFORMATION ON HISTORICAL EXPERIENCE
ON_ELECTRIC POWER UTILIZATION AND GROWTH

Governates Type of Supply Rate of Initial Average Level Initial Level of Average Rate of
1 (2) Connection of Consumption Consumption Jler Growth Of Cone
In % Per Connection Connection _ sumption
(3) &) in kwh in %
(5) (Average of 5 Years)
6)
Aleppo Grid 48 Newly Electrified 422 -
Damascus Grid 90 1,176 1,047 47.0
Hama Grid 52 759 601 47.9
Homs Crid 44 4Q1 352 42.0
I1dlib Grid 48 Newly Electrified 173 -
1/
Weighted Average for Grid 357 1,044 534.0 46.7
Aleppo Diesel 49 283 260 18.0
Doraa Diesel 27 310 196 32.0 —
Deir ez Zor Diesel 3u 482 236 22.8 =
Hama Diesel - 414 227 29.3 |
Hassakeh Diesel 62 678 451 22.0 -
Homs ; Diesel - 304 - 23.8
I1dlib Diesel 37 152 135 15.7
Lattakieh Diesel 60 480 - 9.4
Raqqa Diesel 81 - - 6.4
Soueida Diesel 49 123 160 16.4
Tartous Diesel 82 729 191 24.4
Weighted Average for Diesel 52.5 415.0 240.0 20.2
1/ Average iz not reasonable because of heavy bias introduc-:d by Damascus.
o
LR
® 3
® R
SOURCE: IBRD, August 1977 Vs
8~
-~
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SYRIA RURAL ELECTRIFICATION PROGRAM
LOAD FORECAST FOR PHASE 1, POFULATLON AND
PER CAPITA CONSUMPTION, 1979-2008
Load Forecast (GWil) Per
1st 2nd 3rd Total Population Capita
Year Year Year (Col 2, 3 & 4) (000) kwh/ Annual
(1) (2) (3) 4) (5) (6) Consumption
(1)
1979 15.8 - - 15.2 30841 51.3
1980 22.1 10.5 - 32.6 564.1 57.6
1981 22.7 14.6 12.0 55.3 927.6 59.4
1982 35.3 19.0 16.8 71.1 955.4 74.4
198 ) 41.3 23.4 21.9 86.6 984.1 88.0
1984 47.5 27.4 26.9 101.8 1013.6 130.4
1985 54,7 31.5 31.5 117.7 1044,0 112.7
1980 62.9 36.2 36.2 135.3 1075.3 125.8
1987 72.3 41.6 41.6 155.5 1107.6 140.4
IRER] 83.1 47.9 47.3 178.3 1140.8 156.7
1984 95.6 55.1 55.0 205.7 1175.0 175.1
1990 109.9 63.3 63.3 236.5 1210.3 195.4
1991 126.4 72.8 72.3 272.0 1246.6 8.2
1992 145.3 8 3.8 83.7 312.8 1284.0 243.0
1993 167.1 96. 3 96.2 359.6 1322.5 271.9
1904 (92,2 110.38 110.7 413.7 1362.2 303.7
1995 221.0 127.4 127.3 475.7 1403.0 339.1
1996 254.2 146.5 146.3 547.0 1445.1 378.5
1997 292.3 163.5 168.3 629.1 1488.5 422.7
19498 Jio. 2 193.7 193.5 723.4 1533.1 471.8
1999 386.6 222.8 222.6 832.0 1579.1 526.9
2000 444, 6 256.2 256.0 956.8 1626.5 588.3
2001 511.3 294.,7 294.3 1100. 3 1676.3 656.8
2002 588.0 338.9 338.5 1265.4 1725.5 733.3
2003 676.2 389.7 389.3 1455.2 1777.3 818.8
2004 777.6 448 .1 447 .7 1673.4 1830.6 914.1
2005 894,3 515.4 514.8 1929.5 1885.5 1020.7
2006 1028.4 592.7 592.0 2213.1 1942.1 1139.5
2007 1182.7 681.6 680.8 2545.1 2004.4 1272.3

2008 1360.1 78 3.8 730.0 2926.9 2060.4 1420.6
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SYRIA RURAL ELECTRIF1CATION PROGRAM
ECONOMIC RATE OF RETURN CALCULATTON
(Us $ 000)
BENEFITS TOTAI COSTS
Electricity Oper.,
Sales Fuel Total Capital Maint, Total Net
Revenue Y Savings Benefits Invest & Ad- Costs Benefits
Yoar (Col 2 + Col 3) min. (Col 5 + Col 6)
(1) () (3) () (5) (6) (7) (8)
0 - - - 5000 - 5000 (5000)
1 439 121 560 24150 583 24773 (24173)
2 906 225 1131 29151 1166 30317 (29186)
3 1537 33 1873 38874 1943 40817 (38944)
4 1977 336 2313 - 1943 1943 370
5 2007 T 2743 - 800
0 7830 3166 - 1773
7 3272 3608 - 1665
) 1761 4097 - 2154
Q 4323 4659 - 2716
10 4971 5307 - 3364
11 5718 6054 - 4111
12 0575 6911 - 4068
13 1502 7898 - 5955
14 3696 9032 - 7039
15 9967 10333 - 8390
16 11507 11845 - 9902
17 13225 13561 - 11618
18 15207 15543 - 13600
19 17489 17825 - 15882
20 20111 20447 - 18504
21 23130 23466 - 21523
22 26599 26935 - 24992
23 30588 30924 - 28981
24 35178 35514 - 33571
25 40455 40791 - 38848
26 46521 46857 - 44914
27 513640 53976 - 52033
28 61524 61860 - 59917
29 70754 4 7109C - 69147
30 81368 336 81704 - 1943 1943 79761
RATE OF RETURN 8.9%
B - ]

1/ Based on PS1'/KWH price converted to $0.0278/KWH at LS 3.95= $1.00

SOURCE:

All data except for distribution of capital investments (Col. 5)
obtained from IBRD, August 1977.
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FINANCIAL ANALYSIS

1. Past Pertormance - 1972 - 19706

Balance Sheets

EPE's 1972-1976 balance sheets shown are in Table 1. Gross fixed
assets are stated at their 1968 values, the year when the accounts
were consolidated for the fve main cities. Smaller systems were
brought in at the value at which they were appraised on acquisition,
New assets are included at cost plus interest charged to construction.

Very little construction was completed from 1971-1973. Substantial
work was undertaken in 1974 on EPE's gencral distribution and gas
turbine installations, resulting in a 275 percent increase in gross
assets by the end of 1976.

Consumer's outstanding electricity accounts reflect an overall average
of 153 days at the end of 1976; the amounts unpaid are almost entirely
accounts due {rom government-owned organizations and to the public
sector,  Pre-1973 municipal accounts amounting to LS 4.4 million are
debts due from municipalities ¢f various small towns and villages, are
st {1l outstanding.

The debt equity ratio for 1976 is shown as 12:86, reflecting the treat-
ment of interest-free debts as govermument equity. Long-term debts
incrcased from LS 46 million in 1972 to LS 194 million in 1976 ve-
flecting the IBRD loans for Mchardeh and the promissory notes signed
for [inancing the gas turbines.

Income Statements

EPE's income statements (Table 2) show that net operating revenues
decreased from LS 20.4 millirn in 1972 to LS 9.5 million in 1976, with
losges of LS 28.3 million in 1974 and LS 18,1 million in 1975, The
decreases resulted from restricted sales and the increased costs of
generation from diesel and gas turbines installed to replace the lost
steam capacity and the unusually large costs of rebuilding of diesel
units and maintenance on the gas turbines. EPE's average sales prices
for electricity increased slightly from 12.1 ps/kWh in 1972 to 12.7
ps/kWh (US¢3.3/kWh) in 1976,
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The agreements under IBRD Loans 986-SYR and 1144-SYR provide that EPE
will maintain its overall average electricity tarifts at a level ot
least as high as that of May 31, 1973, until Decoember J1, 1977, and
that trom that date EPE shall earn a return of not less than 9 percent
on revalued average net tixed assets in aperation,  The {mpact of ad-
ditional costs and lost revenues resulted in the rate of return
dropping from 12.5 percent in 1973 to the losses in 1974 and 1975, and
only a return of 1.6 percent in 1976,

In 1973, the cost of the losses at Xatteneh and Hameh (LS 36.8 million)

were written off as a special charge v sulting in a net loss for the
year of LS 15.7 million,

2, Future Performance - 1977 - 1982

Construction Program

The cost of EPE's construction program is now es:imated to be
LS 6.2 billion. Gross fixed assets will amount to an estimated LS 7
billion by 1982 (US$1.77 billion).

Forccast Income Starcments

EPE did not take the expected action of gradually increasing tariffs
to the required level for 1978 resulting in net operating losses in
1974 and 1975. Electricity generated by the Thawra hydroelectric fa-
cllities cased substantially the operating costs for 1976 and produced
a small net operating profit. On the basis of the present forecasts
(see Table 2). and providing the availability of hydroproduction of
clectricity, the cverall average sales price of clectricity must be
increasad from the present average of 12.7 ps/kWh to approximately
15.5 ps/kWh as of Januaty 1, 1978 to earn a nine percent rate of return
on average net fixed assets in service for 1978, Additional increases
will also be necessary in 1980 (to 16.9 ps/kWh), 1981 (to 19.0 ps/kWh),
and 1982 (to 19.5 ps/kWh) in order to result in a rate of return of
9.0 percent on average net fixed assets in service,

Table 3 provides the possible impact on EPE's rate of return on average
net fixed asscts in service ir the rate increases included in Table 2
are not implemented. 1In 1978, rather than a 9.0 percent rate of return,
the rate of return is 5.5 percent. In 1982, the rate of return declines
to 2.6 percent. Column 8 of Table 3 indicates that the losses in
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electricity revenues for 1977-1982 under the constant 1977 sales

price would be about LS 862 million. This amount iB almost one-third
of the government construction grants (LS 2,663.9 million) shown in
Table 1 for the 1977-8Z time-period and about 25 percent of the pro-
jected total electricity revenue under the assumption as to meeting
the 9.0 percent rate of return IBRD requirement. These results
strongly support the decision by AID to require the submission of an
effective IBRD loan agrecment as a condition precedent to disbursement
for equipment and material under the AID loan.

It should be emphasized thaiv even without the increase in the level of
electric power rates to achieve the 9,0 percent return on average net
fixed assets, EPE is a finacially viable utility, The net operating
revenue would still be adecuate to meet all recurring costs of the
system, including operations, maintenance and administration, and debt
service obligations. It would substantially reduce EPE's contribution
to their 1977-1982 capital investment expansion program from the

LS 1,382.2 million noted in the table below (Financing Plans and Funds
Statement, 1977-1982 Program) to only LS 520.3 million (from 22 percent
to nine percent of total capital investment requirements) and require
additional funds f{rom non-EPE sources.

Forecast Balance Sheets

The most significant change in the forecast balance sheets during
the 1977-1982 period is the rate of growth of its net fixed assets in
service from LS 1,162 million in 1977 to LS 5,875 million by 1982,
There is also a substantial increase in the long-term debt of LPE
which increases from LS 399.6 million in 1977 to LS 2,073.9 by 1982,
This reflects the financing of EPE's expansion program from sources
other than the government, The debt equity ratio (about 20:80 to
25:75) indicates low borrowings, but the classification of government
construction grants as equity significantly effects that ratio. L
The estimated debt service coverage for the period 1977-1982 varies
from 2.8 to 3.7 (see Table 4).

Accounts receivable from consumers as of 1976 is rather large. Assum-
ing government's action to require prompt payment of bills for elec-
tricity it is estimated that the overall level of electricity accounts
owned by consumers will fall from the present 153 days to slightly
over 60 days by the end of 1982. Inventory levels reflect the normal
expansion of materials required to sustain the enlarged operations of
EPE.

3. Financing Plan and Funds Statement

The detail of EPE's sources and applications of funds statement for
1977-1982 is shown in Table 4. The plan shows that EPE will be able to
finance through internally-generated funds 22 percent of its construc-
tion program from 1977 through 1982; 43 percent of the program will

1/ It should be mentioned that the SARG requested that the AID loan
be passed through to EPE as an equity contribution. The financial
analyses (based on IBRD data) includes the AID financial participation

in the project as a 40-year loan to EPE with a two and three percent
(2%-3%) interest rate.
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require finéncing by or through the government. EPE's existing

loans amount to cight percent of the total construction program for
1977 through 1982, and future foreign horrowing by EPE is estimated at
LS 133009 mitlHon, amounting to 22 pervcent of the total construction
program.  Govercoent capital contributlons are {nterest-{ree, but are
termed "developaent Toans'” under Syrian Law since they are considered
to be vepayable i1 surplus funds arve available.  Since the bulk of the
contributions are unlibely to ever be repaid in view of EPE's con-
tinuing need for expansion, the govermment's capital contributions are
included as increases in equity in the balance sheet and for the pur-
poses of celeulating the debt serviee coverage. A summary table
outtiving that plan is prescented below:

FINANCING PLANS AND FUNDS STATEMENT
1977-1982 PROGRAM

CONSTRUCTION PROGRAM (LS MILLIONS) (US MILLIONS) %
The Project - 620.6
(Regional Elcetrification Phase 1) 157.1 10
Other Construction 5,603.3 1,418,6 90
TOTAL CONSTRUCTION 6,223.9 1,575.7 100
SOURCES OF FINANCING
INTERNAL RESOURCLS
Net Case Generation 2,348.3 594.5
Less Change in Working Capital 279.7 70.8
Less Debt Service 686,4 173.8
NET INTERNAL RESOURCES 1,382.2 349,9 22
LONG TERM BORROWING
Proposed Bank Loan 118.5 30.0 2
AID Financing; 137.0 34,7 2
IBRD - Loan 986 80.6 20.4
~ Loan 1144 259,1 65.7
Kuwait Fund 127.6 32.3
Abu Dhabi Credit 41.6 10.5
Existing Foveign Notes 17.0 525.9 4,3 133.2 8
Future Foreign Loans 1,330.5 336.8 22
Government Grants (Net of Repayments) 2,663.9 674.4 43
Consumer's Contributions 65.9 16.7 1
TOTAL SOURCES OF TINANCING 6,223.9 1,575.7 100

NOTE: LS 3.95 = $1.00
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SYRIA RURAL ELECTRIFICATION PROGRAM

Main Assumptions and Explanatory Notes

for the

Financial Forecasts - 1977-1982

GENERAL

The independent auditors (Talal Abu-Ghazaleh & Co.) have not completed
the audits for 1974 and 1975 as of this date, The final audit report
could change the financial data shown as actual. EPE has not closed
theivr books for 1976 but estimated 1976 accounts are shown as "actual"
and are subject to final closing and to adjustments from audited 1974

and 1975 accounts,

BALANCE SHEET

l. Gross Fixed Assets:

2. Depreciation:

3. Accounts Receivable:

Carried at "Book Value'" until EPE, with the
assistance of consultants, implements the
proposed uniform system of accounts and the
proposed methods of revaluing assets.

The applied depreciation is for rate making
purposes as opposed to the required depreci-
ation of Syria for tax purposes., The applied
annual rates are:

Buildings 3%

Hydro generating facilities 3,5%
Thermal plants 4%

Gas turbines 6.6%

Diesel generating units 4.5%
Transmission and distribution &4.57%
General plant 3%

As of the end of 1976 the receivables averaged
160 days, this is reduced to 60 days as of the
end of 1982 assuming that the govermment will
pay promptly their accounts. Through 1977, a
LS 4.4 million pre-1973 municipal account was
included with accounts receivable. It was
assumed that by 1978, the govermment was able
to clear this account,



().

10.

11.

Inventories:

Sundry Debit Accounts:

Accounts Payable:

Meth Regional Balance:

Government Formation:

Government Transfer
of Thawra Assets:

Govermment. Construc-
tion Grants:

Long-term Decbts:

(Annex D)
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Increased from 1972-1976 due to frequent
maintenance requirements of diesels and gas
turbines, which should decrease as most of
electricity generation will be from hydro
facilities beginning in mid-1976 and thermal
gencrating plants in mid-1979.

Includes sales of generators to militarvy,
hospitals, etc. and miscellaneous debits to
pole plant manufacturing.

Assumed at two months fuel costs and approxi-
mately one month's local construction costs.

Accounts from the six regional accounting
offices that require final classification
and assignment to an accounting period. By
1978, the accounting system should permit
these items to be assigned to thelr appro-
priate accounts for a specific year.

SARG payment for private power system when
nationalized. Carried as equity on books,

Assumes that the Thawra assets will be trans-
ferred to EPE as government's equity contri-
bution.

From the budgets approved by the Government of
Syria, includes "grants in kind" and cash
grants which are rcported net of EPE repayments,

Includes outstanding loans signed, loans to
be signed, and assuming that EPE will finance
approximately 20 percent of their planned
construction program. Projected long-term
borrowing are presented in Table 5.
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INCOME STATEMENTS

1. Blectricity Revenues: Assuming tariff{ {ncrease effective
January 1, 1978 to produce an average
sales price of 15.6 P (§) per kWh and
increases in 1980, 1981 and 1982 that
will produce average sales prices of 16.9,
19 P(S) and 19.5 P(S) respectively.

2. Other Revenues: Includes meter rents, income from works
for consumers, manufacture at pole plants,
etc.,

3. Personnel Costs: Additional staffing is estimated to in-

crease from the present 15,000 employees
to approximately 22,000 employees in
1982. Average salary increases are
estimated at eight percent from 1978-
1982,

4., Fuel Costs: Calculated on the expected requirements
of each station at the existing fuel
prices established by the SARG.

5. Taxes: No corporate income tax is payable by EPE
as from 1973, only minor taxes are applied.

6. Average Net Fixed Average of beginning and end of calendar
Asgets in Service: year.




SYRTA RURARI. EL.ECTRIFICATION PROGRA

BALANCE SHEETS

ACTUAL 1972-7€: FORECAST 1877 - 1982
(L{S) MILLICHNS)
Line ACTUATL FORECAST
No. ITEM 1972 1973 1974 1975 1976 1977 1978 1979 1960 1981 1982
(1) (2) (3) (4) 5 (6) 1) (8) () (10) (11) (12)
ASSETS
Fixed Assets
Gross Fixed Assets in
service 344.6 351.9 4,827 727.7 965.9 1,437.9 2,293.9 2,906.9 4,113.3 5,566.8 6,999.8
Less: Accumulated
Depreciation 103.6 116.6 140.9 160.8 206.6 276.3 369.6 484.7 644.6 858.3 1125.2
Net Fixed Assets. in
Service 241.0 235.3 341.8 567.1 759.3 1,161.6 1,924.3 2,422.2 3,468.7 4,70E.5 5,874.6
Work in Progress 31.8 113.0 166.6 172.6 625.2 828.€ 1,150.5 1,480.¢€ 1,660.2 1,477.2 1,576.0
Other Investments .3 7 .3 .3 .3 .3 .5 .5 .7 1.0 1.5
TOTAL FIXED ASSETS 271.3 349.0 508.7 740.0 1,384.8 1,9¢0.5 3,075.2 3,903.3 5,129.6 6,18€6.7 7,452.1
CURRENT ASSETS
Cash 9.3 32.8 21.1 67.1 63.7 63.7 62.5 61.0 58.3 58.9 45.1
Accounts Receivable 45.0 49.2 57.7 70.1 74.8 108.1 137.4 100.0 120.0 140.0 155.0
Inventories 51.2 71.9 69.2 93.8 69.9 100.0 125.0 140.0 193.5 250.0 300.0
Sundry Debit Accounts 87.5 88.1 87.3 192.3 194.0 195.0 1%6.0 197.0 198.0 199.0 200.0
TOTAL CURRENT ASSETS 193.0 242.0 235.3 423.3 429.4 466.8 520.9 498.0 569.8 698.2 700.1
CURRENT LIABILITIES
Accounts Payable 101.7 72.8 166.0 175.6 189.0 192.0 120.0 105.0 120.0 135.0 150.0
Net Regional Accounts (21.7) 59.3 (36.1) (33.5) (30.00) (35.0) - - - = -
TOTAL CURRENT
LIABILITIES 80.0 132.1 129.9 142.1 159.0 157.0 120.0 105.0 120.0 135.0 150.0
Net Current Assets 113.0 109.9 105.4 281.2 270.4 309.8 400.9 393.0 449.8 513.2 550.1
TOTAL NET ASSETS 386.1 458.9 614.1 1,021.2 1,655.2 2,300.3 3,476.2 4,296.3 5,579.4 6,699.9 8,002.2
EQUITY AND LONG-TERM DEBT
EQUITY
Government Formation 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4
Government Transfer-THARWA
Assets - - - - - - 400.0 400.0 400.0 400.0 400.0
Government Construction
Grants (Net) 56.4 96.0 244.5 628.5 118.3 1,586.0 1,994.5 2,364.4 2,985.6 3,346.4 3,846.9
Customer Contributions 57.5 60.1 65.6 74.7 86.7 93.7 101.3 109.7 118.5 127.5 136.7
Reserves 18.9 21.0 39.5 48.8 30.4 37.3 46.6 58.1 74.0 95.4 122.1
Surplus 171.4 155.7 131.1 112.0 111.4 131.4 241.0 412.6 636.8 951.1 1,357.8
TOTAL EQUITY 329.€ 358.2 506.1 869.4 1,436.9 1,873.¢ 2,808.8 3,370.2 4,240.3 4,946.0 5,888.9

1 31dvl
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Page 2 SYRIA RURAL ELECTRIFICATION PROGRAM
BALANCE SHEETS

ACTUAL 1972-76: FORECAST 1977 - 1982
(L(S) MILLIONS)

Line ACTUAL FORECAST
No. ITEM 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
(1) (2) (3) {4) (5) (6) (1) (8) (9) (10) (11) (11)

LONG-TERM LIABILITY
Customer's Security

Deposits lo.8 11.6 14.4 21.4 24.5 26.9 29.4 32.0 34.7 37.5 40.4
Long Term Debts 45.7 89.1 93.6 110.4 193.8 399.6 638.0 £94.1 1,304.4 1,716.4 2,072.9

TOTAL EQUITY AND

LONG-TERM DEBT 386.1 458.9 614.1 1,021.2 1,655.2 2,300.3 3,476.2 4,296.3 5,579.4 6,699.9 8,002.2
DEBT-EQUITY RATIO 15:85 22:78 18:82 13:87 13:87 12:81 19:81 22:78 24:76 26:74 26:74

Note: Years ended December 31

Source: IBRD, August 1977

1 31quL - panujaucy
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ACTUAL - 1972-1976:

SYRIA RUPAL FLECTRIFICATION PROGRAM
INCOME STATEMENTS
FCRECAST -~ 1977-1982

(L(S) MILLIOKS)

Line ACTUAL FORECAST
No. ITEM 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
(€)) (2) 3) (4) (5) __ _(6) _ ) (8) ) (10) ai) (12)
Purchased Power - GWH 11 119 408 729 1,2¢c0 1,665 32 182 207 232 232
Generated: Thermal - GWH 989 892 651 552 308 571 349 1,031 1,516 2,195 3,166
Hydroelectric - GWH 62 17 31 28 29 32 2,290 2,290 2,290 2,290 2,290
Total Purchased & Generated - Git! 1,062 1,028 1,090 1,309 1,537 2,268 2,671 3,503 4,093 4,717 5,638
Sales ~ GWH 837 816 934 1,102 1,320 1,943 2,202 2,905 3,415 3,960 4,304
Average Sales Price P(S)/KWH 12.1 12.9 12.9 12.9 12.7 12.7 15.5 15.5 16.9 19.0 19.5
REVENUES: Electricity 100.9 104.9 121.2 139.9 1€67.6 246.8 340.3 449.9 575.8 753.4 937.8
Other 9.3 9.9 2.8 14.5 __ 12.0 12.0 12.5 12.5 13.0 13.0 13.5
TOTAL OPERATING REVENUES 110.2 114.8 124.0 154.4 179.6 __258.8 352.8 262.4 588.8 766.4 951.3
EXPENSES:
Personnel 33.1 37.0 52.8 66.5 76.0 87.0 100.0 120.0 130.0 140.0 150.0
Fuel 23.4 14.9 33.3 38.9 11.4 20.3 9.7 19.9 21.6 31.6 44.6
Purchased Power .9 10.3 23.9 11.5 18.4 25.0 .3 1.5 1.8 2.0 2.0
Materials 5.8 8.6 8.6 11.3 12.1 15.4 12.0 12.0 12.5 13.5 14.4
Administrative & Transport 2.5 2.2 2.6 4,1 4.2 4.4 4.7 5.0 c. 5.5 5.8
Deprecjation 11.7 13.2 26.6 35.0 45.8 €0.7 93.3 115.1 159.9 213.7 266.9
Othe:ﬁ
TOTAL EXPENSES 89.8 92.4 152.3 172.5 170.1 224.2 222.7 276.4 334.0 409.5 __487.0
Net Operating Revenue 20.4 22.4 _(28.3) (18.1) a.5 34.6 130.1 136.0 254.8 356.9 464.3
Other Income & Expenses
Net Interest .4 .5 7.6 2.6 (6.1) (7.7) (11.2) (2.9) 14.7) (21.0) (31.1)
Extraordanary lLoss or Income .3 (36.5) (1.3) (1.3) .5 - - - - - -
TOTAL OTHER INCOME & EXPENSES .7 (36.0) 6.3 1.2 5.6 (7.7) (11.2) (2.9) (14.7) (21.0) (31.1)
Income Fron Operations 21.1 (13.6) (22.0) (16.8) 3.9 26.9 118.9 183.1 240.1 335.9 433.2
Less: Reserves 1.7 (2.1) (2.6) (2.3) (4.5) (6.9) (9.3) (11.5) (15.9) (21.4) (26.7)
Equals: Retained Surplus For Year 19.4 (15.7) (24.6) (19.1) (.6) 20.0 109.6 171.6 224.2 314.5 406.5
Average Net Fixed Assets InService 186.6 179.4 225.7 384.3 582.5 870.3 1445.5 2067.8 2831.4 3965.6 5159.5
Rate of Return 11.1 12.5 - - 1.6 4.0 9.0 9.0 9.0 9.0 9.0

RNOTE: YEARS ENDED DECEMBER 31

SOURCE: IBRD, August 1977
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SYRTA RURAL ELECTRIFICATION PROGRAM

RECALCULATION OF REVISED NET OPERATING REVENUES AND

RATE OF RETURN BASED ON CONSTANT 1977 AVEPAGE SALES PRICE

TOTAL
ITEM 1977 1978 1979 19€0 1981 1982 1977-82
(1) 2) (3) (4) (5) (6) (7) (8)
Sales GWH 1,943 2,202 2,905 3,415 3,960 4,804
Average Sales Price (PS/Kwh)
With IBRD Projected Rate Increasel/ 12.7 15.5 15.5 16.9 19.0 19.5
Contract - 1977 Sales Price 12.7 17.7 12.7 12.7 17.7 17.7
ELECTRICITY REVENUES (LS Missions) 1
With IBRD Projected Rate Increase—/ 246.8 340.2 449.9 575.8 753.4 937.8 3,304.0
Contract 1977 Sales Price 246.8 279.7 368.9 433.7 502.9 610.1 2,442.1 2/
Difference - (60.6) (81.0) (142.1) (250.5) (327.7) (861.9)=
Net Operating Revenue - Revised 34.6 69.5 105.0 112.7 106.4 136.6
Average Net Fixed Assets in Service 870.3 1,445.5 2,067.8 2,831.4 3,965.6 5,159.5%
Rate of Return on Average Net ~ixed
Assets in Service With IBRD Ratesl/ 4.0 9.0 9.0 9.0 9.0 9.0
3
Rate of Return on Average Net Fixed ;
Assets in Service Based on 1977 Rates 4.0 5.5 5.1 4.0 2.8 2.6 B
{5t
NOTE: YEARS ENDED DECEMBER 31
1/ From Table
2/ Government grants are scheduled as LS Millions - 2,663.9. Reduction in net operating revenues is equal to 32 percent of that amount.
Source: IBRD, August 1977
~~
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SYRIA RURAL ELECTRIFICATION PROGRAM

SOURCES AND APFLICATICNS OF FUNDS

1977-1982
(LS MISSIONS)

Total
ITEM 1977 1978 1979 1980 1981 1982 1977-1982
1) (2) {3) (4) (5} (6) (7) (8)
SOQURCES
Net Cash Generation
Net Operating Revenves 34.6 130.1 186.0 254.8 356.9 464.3 1,426.7
Other Income .S .5 .5 .5 .5 .5 3.0
Depreciation 69.7 93.3 115.1 159.9 213.7 26€.9 918.6
NET CASH GENERATION 104.8 223.9 301.6 415.2 571.1 731.7 2,348.3
CAPITAL
Change in Working Capital (Excl. Cash) (39.4) (92.3) 6.4 (5¢.5) (62.8) {50.7) (298.3)
Consumers Contributions & Depots 9.4 10.1 11.0 11.5 11.8 12.1 65.9
Government Grants 403.0 408.5 369.9 €621.2 361.3 500.0 2,663.9
TOTAL CAPITAL 373.6 326.3 387.3 573.2 210.3 461.4 2,431.0
LONG TERM BORRCWINGL/ 226.0 264.6 360.4 474.4 486.5 360.0 z,111.9
TOTAL SOURCES 703.8 815.8 989.3 1,:452.8 1,367.9 1,553.1 6,891.7
APPLICATIONS 3
CONSTRUCTION COSTS g
Project - 5.5 199.5 204.0 211.6 - 620.6 &=
Other 666.7 748.1 £92.4 1,135.3 2,001.5 1,359.3 5,603.3 =
TOTAL CONSTRUCTION COSTS 666.7 753.6 891.9 1,339.3 1,213.1 1,359.3 6,223.9
Debt Servicel/
Interest 16.9 36.2 52.6 81.7 101.2 114.8 403.4
Amortization 20.2 26.2 _46.3 44.5 53.0 92.8 283.0
TOTAL DEBT SERVICE 37.1 62.4 98.9 126.2 154.2 207.6 686.4
Change in Cash - (1.2) (1.5) (2.7) .6 (13.8) (18.6)
TOTAL APPLICATIONS 703.8 814.8 989.3 1,462.8 1,367.9 1,553.1 6,891.7
TIMES DEBT SERVICE COVERED 8Y NET CASH GENERATION 2.8 3.6 3.0 3.3 3.7 3.5

NOTE: YEARS ENDED DECEMBER 31.
Details shown in Table

Source: IBRD Auqust 1977
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SYRIA RURAL ELECTRIFICATION PROGRAM
LONG-TERM BORROWING AND DEBT SERVICE, 1977-1982
(LS MILLIONS)

‘Total
ITEM 1977 1978 1979 1980 1981 1982 1977-1982
(1) (2) (3) (4) (5) (6) (7) (8)
LONG~TERM BORROWING
IBRD Loan 986-SYR 34.8 31.6 14.2 - - - B80.6
1144~-SYR 140.7 78.9 27.7 11.8 - - 259.1
Proposed - 35.5 39.5 43.5 - 118.5
Kuwait Fund 18.5 70.2 25.0 13.9 - - 127.6
ABU DHABI Credit 15.0 20.0 €.6 - - - 41.6
Existing Foreign Promissory Notes 17.0 - - - - - 17.0
Future EPE Borrowing - 60.4 120.7 349.4 440.0 360.0 ,330.5
Proposed AID Loan - 3.5 70.7 52.8 3.0 - 137.0
TOTAL 226.0 264.6 300.4 474.4 486.5 360.0 2,111.9
DEBT SERVICE
INTEREST
IBRD Load 986-S£YR 4.3 7.4 9.1 9.1 8.6 7.9 46.4
1144-SYR 6.8 13.4 18.5 23.0 22.7 22.2 106.4
PROPOSED - 3.0 6.5 9.0 10.1 9.5 38.1
Kuwait Fund .8 3.1 4.0 4.2 3.8 3.2 19.1
ABU DHABI Credit .9 1.8 2.1 2.0 1.9 1.7 10.4
Existing Foreign Promissory Notes 4.3 4.6 4.5 4.4 4.3 4.2 26.3
Future EPE Borrowing - 2.8 7.0 28.3 47.0 3.3 148.4
Proposed AID Loan - 0.1 .9 1.7 2.8 2.8 8.3
TOTAL INTEREST 16.9 36.2 52.6 81.7 101.2 114.8 403.4
AMORTIZATION
IBRD Loan 986-SYR - 1.2 5.9 6.7 7.9 9.2 30.9
1144-SYR - 2.3 4.9 5.3 5.8 6.3 24.6
PROPOSED - - - - - 6.3 8.8
Kuwait Fund - 3.4 13.6 13.6 13.6 13.6 57.8
ABU DHABI Credit - - 3.4 3.4 3.4 3.4 13.6
Existing Foreign Promissory Notes 20.2 19.3 18.5 15.5 13.5 10.1 97.1
Future EPE Borrowing - - - - 8.8 41.4 50.2
Proposed AID Loan - - = - = - -
TOTAL AMORTIZATION 20.2 26.2 46.3 44.5 53.0 92.8 283.0
TOTAL DEBT SERVICE 37.1 62.4 98.9 126.2 154.2 207.6 686.4

|
|

Source: IBRD, August 1977
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ANNEX E
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SOCTAL ANALYSIS

1. Project Poneficinrios

l)

Incone Levels

The project beneficiaries will be the residents of those villages
to be connected with the national electrie grid under the project. In
accord with the SARG, World Bank and USAID decision to connect proups of
villages with the grid in the order of their rates of return from
receiving electric power through the grid, a larce portion of the bene-
ficiaries in this first phasc of EPE's rural electrification program will
be residents of the Damascus and central regions (Homs, Hama) of Syria,
where the rates of return from electrification were found to be highest by
SOFRFLEC. About one million people live in the area to be covered by the
project.

According to estimates by SOFRELEC of family income in the
various reglons (see following table), average family income in the

Damascus region is (L.S. 18,500) and in the central region $4,165 (L.S

16,450).,
1
Annual Income of Rural Families
Region Average per family (in U.S. dollar
Damascus $ 4,683
Central Region 4,164
Coastal Region 5,063
Northern Region 5,822
Eastern Region 4,556
Southern Region 2,000

1Derived from SOFRELEC study on rural electrification, 1977, Income
data adjusted by SOFRELEC for consumption of income in kind.
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Assuming 6 persons per family, the annual per cap-
fra Income {n the proposed project area 1s about
§$737, as compared to $048 for all of Svria.

.

An_Averape Villape in the Project Arvea

From 1970 census dat

a gathered by the Syrian
Central Bureauw of Statistics, the SOFRELEC study
derived a profile of the socio-cconomic character-
istics oif the average village to be included in the
projccet.

A village of 1,000 inhabitants would have a
school, a4 mosque or church and possibly one or two
‘other public azgencies, such as a post office, police
station, madical[cure center, municipal office, army
installation, a railroad station, a customs office,
er a food cooperative outlet. There would also prob-~
ahly be two or three privately-owned general stores.
lrocal industries would most likely include a gas sta-
tien (government-owned) and poultry hatchery, ecither
government or privately owned. Most of the hatch-
eries in non-electrified villages now operate on
hatteries ov are supplied with electricity by diesel
gencrators. In addition there might be a manuzlly
operated rug factory (probably government-owned) and
minor artisanal production, as well as such small
industrial units as flour mills, olive and wine presses,

and bread makers. For villages of less than 1,000
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only this latter gfoup of small industrial units is likely
to be found. The SOFRELEC study excluded villages less
than 100 inhabitants.

Within the villages most houses areo of concrete
or cement, and are clusterd in groups except along
the honks of the Euphrates River where houses are
more spread out. Ordinarily one or two families
with an average of six people per famiiy inhabit
each house.

Pubiic Sector and Private Llcctricity Consumption

In rural areas already electrified, SOFRELEC
data show that about 75% of electric power 1s con-
sumed by private residential and commercial users.
The balance of 25% 1is consumed by the public sector
for lighting and the various governmental organiz-
ations nuted above.

Data gathered .by SOFRELEC for a three year period
showS that in villages already connected to the grid,
electricicy consumption by the public sector has de-
clined slightly in comparison with consumption by pri-
vatesusers, and is expected to stabilize at about 19Y
of total electricicy consumption are likely to be 1in

the private sector as rural areas are connected to the

national grid,

Role of Women

While all village inhabitants will enjoy an
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improved quality of life when clectric power becomes
pencrally available after connection to the grid,
women wlill enjoy particular benefits because of the
greatly enhanced possibility of using labor-savinyg
houschold equipment. Very little non-electric house--~
hold equipment is available in Syria e.g. no gas
refrigerators, ete., so most houschold work is done

by traditional manual methods, without benefit of
washing machines, electric irons, refrigerators, ectc.
When electricity is available, use of such appliances

increases significantly, as the following table indi-

cates:

Appliance Percentage of Subscribers to
Electrical System owning
appliance

Electrified Villages Damascus Region

Refrigerator 267 407

Washing Machine 187% 30%

Iron for Pressing 667

Stove 11% 45%

With the increased availabiity of electricity in rural
households, women will be able to perform theilr house
work more easily and quickly, as well as benefit from

the general improvement in living conditions through

better lighting.
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The primary project benefit will be an improvement in the quality of
life in villages, both directly for those individuals living in homes
that are clectrified and indirectly through public street lightiag,
improved storage of perishables at local stores, social services,
community television receivers, and similar items of public consumption.
These benefits are largely non-quantifiable except in terms of

payment for electricity used.

In other countries, rural electrification programs have resulted

in improvements in village water supplies (through the installation
of electric pumps), better health services (improved lighting and
refrigeration in rural clinics), and increased access and use of
educational facilities (lighting in classrooms). It is assumed

that similar changes will occur as a result of the proposed Project.
Most v!llages to be electrified in Phase I are relatively close to
urban centers and therefore changes introduced by improved access

to electric power are not expected to result in significant and

measurable changes in the cultural environment.

Availability of reliable electric power may encourage growth of

rural employment through the expansion of small scale industry. Other
income-related changes such as increased agricultural production due
to the introduction of electricity on farms may also occur overtime.
These changes, however, are dependent on a number of other factors
outside the framwork of the Project. For that reason, income-related

changes are goal-level rather than nurpose-level indicators of pruject

success and are not considered significant modifications in the

socio~economic environment which can be directly attributed to

the Project.
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I. USAID HAS REVEIVED OFFICIAL REQUEST FROM SARG FOR
FINAL FY 77 OYB, PER REFTEL INCLUDING S 34.7 MIiLION

LOAN FOR RUAL ELECTR!/ICATION PROJECT

2. SARG HAS ALSO CONFIRMED IN WRITING USAID-PROPOSED

ALLOCATION OF OTHER FY 77 FUNDS,

$0.482 MILLION; HEALTH SERVICES $0.335 MILLION,

FOR A TOTAL OF S$80.0 MILLION.
MURPHY

AS FOLLOWS:
$ 40.0 MILLION, TSFS 11 $ 3.5 MILLION,

CiP

PARTICIPANT
TRAINING 0.983 MILLION, ENGLISH LANGUAGE TRAINING

TELEGRAM
6453
y t
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A1D HANDBOOK 3 App 6C 3 Novenber 10, 1976 6C(2)-1
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Licted below are, first,

SYRIA ~ RURAI FLECTRIF ICATION
276=001"

60{2) - PROJLCT CHECKLIST

s with FAA funds, and

CROSS NMEFERENCES;

15 COUNTRY CHECKLIST UP TO LATE?
REVIEWED FOR THIS PROJECT?

statutory criterta a?plicnble generally to project
then project criterigs spplicable to individua

fund sources:
cateqory for criteria applicable only to loans): and Security Supporting As

Development Assistance (with a sub-
sistance funds,

IDENTIFY., HAS STANDARD ITEM CHECKLIST BEEN

GENERAL CRITERIA FOR PROJECT.

1. App. Unnumbered, FAA Sec. 653(b}

(a) Describe how Committees
tions of Senate

on Appropria-.
and House have been or

will be notified concerning the project;

(b) 15 assistance within {Operational
Year Budqet) country or international
oraanization allocation reported to
Congress (or not more than 3 million
over that figure plus 10%)?

2. FAA Sec, 61}1;{&)1. Prior to obligation
nexcess of 1907000, will there bo (a)

engineering, financial, and other plans

necessary to carry out the assistance and.

inoexcess o

(b) a reasonably firm estimate of the

cost to the U.S. of the assistance?
3. B Sec. 51170)(2).
country, what is basiy for reasonable
Lxpectation that such action will be
compieted an Sine vo sernit orderly

' )2 If further legis-
Tative action 1 required within recipient

(a) The project is contained in FY 77
Congressional Presentation.

(b) 'Xes.

(a) VYes,

(b) Yes,

accomplishment of purpose of the assis-

tance?

4. FM Sec. 6i1{bi; App. Sec.

water or water-related

101.
and resource

If for

Not applicable.

construction, hau project met the stan-

dards and criteria as
the President dated Sept. 5, 1973
(replaces Memorandum of May 15, 1962;
see Fed. Register, Yol 38, No.
Il Sept. 10, 1973 )7

5. FAA Sec, 6l1fe). If project is capital
assTstance €.9.. construction), and all

U.S. assistance

for 1t will exceed
$1 million,

per Memorandum of

174, Part

Yes.

has Mission Director certified

the country's capability effectively to

maintain and utilize the project?

BEST AVAILABLE GOEY

No further legislative action in

required,
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AGENCY BOR TNTESNATTONAL DEVELOIMENT

CERTTEIC /\_‘_'E_U_iy‘wmw IO CECTTON 011 () OF 1
TORFTON ACTTSTANCE ACT OF 1%1 AS FVENDIDS

RURAL FLECTRTFICATION

T, Gordon B. Ramsev, the principal officer of the Agency for
Tternmational Development in Syria, havins taken into account,

among other thhnees, the miuintenance and utilizntion ol moject.s

h Syria nreviously tinanead or assisted by the United States,

Jdo hereby ceort Ty that Inomy Judrement Syria has both the financial
capability nd the huon resources capabllity to effectively
maintain and utilize che capital assistance project Rural Electri-

flcation.

This judgement 1s based on general considerations discussed in the

project paper to which this certification is attached.

i

\

o
k b ub {LCWN €«
Gbrdon B. Ramsey - - - - ...
Director

e e

!
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DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON

PRE AU NMING TSN TV

PROJECT AUTHORIZATION
AND REQUEST FOR ALLOTMENT OF FUNDS

PART 11

Name of Country: Syria Name of Project: Rural Electrification

Number of Project: 276-0018

Pursuant to Part II, Chapter 4, Section 532 of the Foreign
Nssistance Act of 1961, as amended, I hereby authorize a Loan to
Syria (the "Cooperating Country") of not to exceed Thirty-four
Million Seven Hundres Thousand United States Dollars ($34,700,000)
(the "Authorized Amount") to help in financing the foreign exchange
costs of goods and services required for the project as described
in the following paragraph.

The project consists of providing the equipment and materials
for the installation of the Tow-tension distribution system and the
overall engineering services of Phase I of the Syrian Rural Electri-
fication Program (hereinafter referred to as the “Project").

The entire amount of the A.I.D. financing herein authorized for
the project will be obligated when the Project Agreement is executed.

I hereby authorize the initiation and negotiation of the Project
Agreement by the officer to whom such authority has been delegated in
accordance with A.I.D. regulations and Delegations of Authority subject
to the following terms and covenants and major conditions as A.I.D. may
deem appropriate:

a. Interest Rate and Terms of Repayment

The Cooperating Country shall repay the Loan to A.I1.D. in
United States Dollars within forty (40 years from the date
of first disbursement of the Loan, including a grace period
of not to exceed ten (10) years. The Cooperating Country
shall pay to A.I1.D. in United States Dollars interest from
the date of first disbursement of the Loan at the rate of
(a) two percent (2%) per annum during the first ten (10)
years, and three percent (3%) per annum thereafter, on the
outstanding batlance of the Loan and on any due and unpaid
interest accrued thereon.
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Goods and services financed by A.1.D. under the project
shall have their source and origin in the United States,
except as A.1.D. may otherwise agroe in writing.

Initial Conditions Precedent

Lxcept as ALT1.D. may otherwise cqree in writing, prior
to any disbursement, or the issuance of any commitment
documents under the Project Agreement, the Cooperating

Country shall furnish in form and substarce satisfactory
to A.1.D.:

1) An executed contract for the Project, accept-
able to A.1.D. for engineering services; and

2) An executed agreement with the Establissment
Public d'Electricite (EPE), acceptable to A.I.D.,
making the proceeds of the Loan available to EPE.

Additional Conditions Precedent

Except as A.1.D. may otherwise agree in writing, prior to
any disbursement or the issuance of any commitment documents
under the Project Agreement to finance equipment and materials
for the Tow-tension distribution system, the Cooperating
Country shall furnish in form and substance acceptable to
A.I1.D., an executed effective loan agreement between the Inter-
national Bank for Reconstruction and Development and the
Cooperating Country (or EPE) to provide foreign exchange for

the medium tension and other integral components of the power
distribution system.

John J. GilTigan

Date
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ARGE INPUSTRIFS (5.5 kv, 20 kv)
quy}n&wfff;:rw see Small Industries

wletvonnec o Sestem

deovastattons betveen the varfous centracts {8 so great that a tabulation
culd fnioate little, except the extreme diversity; kWh charges range

toliows:

Plasters/kWh
Minimum Maximum

amarcus 5.5 22.0
leppo 6.6 15.6
otsoand Hama 3.0 5.0
RAVY TNDUSTRIES (66 kV; 230 kV)

Piasters/kVh
apply from: P.S. Busbars ' 20 kv €6 kV
ool Cnerat fon Normal Continuous Normal Continuous Normal Continuous
peak o Ui 10 5 11 5.5 13 6.6
dav o tire 5 5 5.5 5.5 6.6 6.6
vkt Uiep 3.5 5 2.8 5.5 3.3 6.6
MV AND SOVERIMENT, POWER Piasters/kWh
[SFS BEYRR B
Army and Government 13
Leppo
Covernment 15

Armv

13
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ACTION RURORARBUR TR THL ASSTSTANT ALSTITSTRATOR, DURLAU TOR NCAR UASY
ANIE GC/NE, Robert G, eighan ™7 %7

irebden: To decide that certain AJTLD. projects in Syria do not

protute or assist Lloc projects or activities,

Bircuncion: USAID/Danascus has inforned AID/Y that there are

severd) ALILD. prejects in Syria uhere comningling may exist (TAR A).

Under Agency policy (Tab ) vhere it 1s not clear that an A.1.D.
projuct does or dues not proncte or assist bloc projects or activities,
the final decisfon s to Le rade by the Regional Assistant Administrator
acting 1n consultation with General Counsel.

Your decisten {s nceded on the Tollowing two AJI.D. activities
in Svria: _ )

(a) Rural flectrification (Prcposed FY 77 funding - $18.0 million)

loc activities in the SARG Rural Clectrification Program include
dosian, hardwvare and construction of transmission 1ines to various
centers from which rural systers will pull power, including rural
systoens to receive ALILD. cssistance.

[t s my opinicn tiat the preject would not b comningling.
ALTLD. policy states that Tor coumingling to exist, the A.I.D.
assistance must cone directiy into a bloc project. In this instance,
the ALTLD. activity Ais a discrote activity separate from the bloc
activity involiviig transnission lines. In addition, with the bloc
transntssion Mnes fecding AL1.D.-Financed rural electric systens,
vie b be activity 1s assisting the A.I.D. project, rather than vice-
versa,

N
(b)N Lupheates Irvination Paintenance (FY 76 Loan and nroposed FY 77
Ancndiient = $17.0 million and $5.0 million respectively)

Under this preject /L1060, is financing the establicshrent of
repair/matntensnce sheps viich will be used to repair and maintain
cquipment foplenenting recleration projects in the Eunhrates Region,
Some of those projects are bloc assisted.

BEST AVAILABLE CORY
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It 15 ry opinion that this does not constitute coiriinaling.
Agency policy allous the cutput of a completed AJT.D. project to
be used without restriction, The AJILE. assistance qoes directly
{nto the repair/maintenance facility not into the bloc projects
and the prinary utility of the project is not to repair bloc equip-
rent.  The fact that such a facility may repatr bloc enuipment or
SARG equipment for bicc projects does not constitute conmingling.

Recormendation: It fs recormiended that you ceternine that the
Rural Licctrificaticn Project and the Cuphrates Irrigation
Mafnzenance Project do not promote or assist bloc projects or
activities.

/a7 Mrred Do Yalie
APPROVEDR:

DISAPPROVED:

CATE: can 07T

Attacliwents:

1. Darmascuc 672 - Tab A
2. Policy Steterent - Chapter 9 -
Comingling - Tau D

7

Clearance:
HE/NE i Sveet
HE/ED:KTe1d
HE/CC:TLustia
ac/ncar:iullen (Info)
NP ﬂ//m‘)mu'é/ e

GC/HE:JI' 1 Ver:jab:3/2/77





