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Infrastructure Sector Assessment 1

A.  SUMMARY REPORT

1. EXECUTIVE SUMMARY

The objective of the infrastructure sector assessment (ISA) is to provide a comprehensive informational base
relative to the conditions, capacitics and development requirements of four sectors, namely transportation,
potable water supply and sewerage, clectric power, and telecommunications, in order to help plan and direct
those investments in an economically efficient manner, and provide a cymmon basis for sector policy dialogue.

After completing the Infrastructure Sector Assessment for El Salvador, the Consultants came to the following
conclusions and recommendations.

a. Investments and Priorities

The Consultants have identified $2.3 billion in infrastructure investment needs through the year 2000. The
financial breakdown for each is as follows:

- transportation $412 million
- water supply &

samnitation $726 million
- clectric power $490 million
- telecommunications $651 million.

ISA has summarized all infrastructure investment needs in order of economic priority. In Table 1.A.1, the
investment evaluations bave been broken down into five levels of priority, according to the ranges of internal
rates of return.

Note in Table I.A.1 that only transportation projects are included in the first priority category, ard only water
and transportation projects in the second. This suggests the following order of priority by scctor:

- transportation (highways)
- water supply and sanitation
- el=ctric power and tclecommunications.

The nation’s highways (special, primary and secondary) promise extraordinarily high social returns, confirming
long-term neglect and under-invcstment in this area. Tertiary and rural roads are not far vehind. Simple rural
water systems also indicate very good returns. These two areas are consistent with the Government of El
Salvador and USAID's top priorities.

Economic analysis suggests two inversions in prioritics, however:

- Large urban water supply and sanitation modules show higher returns than larger rural systems,
due to higher marke: price and greater water demand per capita.

» Tech « Louis Berger « Choussy



Infrastructure Sector Assessment 2

TABLE 1.A.1

SUMMARY OF 1990-2000 INFRASTRUCTURE INVESTMENT WEEDS

IN ORDER OF ECONOMIC PRIORITY

CINVESTMENT IN MILLIONS OF DOLLARS, NB/I, X IRR)

|PRIORITY | TRANSPORTAT 10N |WATER SUPPLY IELECTRIC PCMER ICGNUN!CATIONS

| C(RrRR) | |AND SANITATION | |

b e e e e

| | | | |

|1 [Coastal Hwy  22.5 11 150 | I [

| |Seconcary Hwys 40.6 13.9 149 | | |

| >100 |Spec.Prim.Huys 32.9 14.4 126 | | |

bt e
I | I | !

| 11 |Tertiary Hwys 10.7 4.4 92 | Handpumps - | |

| |Pan-Am. Hwy. 76.8 7.7 75 |Latrines® 14 3.7 44.9 | |

| >40-100 |Rural Roads 13.4 3 52| i |

b e
] I | | |

| 111 [Acajutla Port |urban Ws&s |Miravalles + |New Lines

| >20-40 |Repair + 19.3 |for 10000-5000 22.6 1.7 31.7 [Diesel Refurb., 2.2 | 325 2.6 30.7

b e e S0 R
I I I | I

| v |Airport + |Rural ws&s |Cerron Grande 43 1.£19.5 |

| |Rehabilitation 4.3 |for 1000-2000 125.6 1.2 14.8 |SlowSp’d Diesel 55 1.2 14.2 |

| 12-20 | i |Ahuachapan | ;
| | | |Rehab.Geoth. + 16 | |
e . |
I I | | | I
| v ] |urban Ws&s |Berlin Geoth. 143 0.8 9 |
| | | tor 5000* 25.6 0.8 8.3 |Wellhead Geoth. 46 0.5 2.7 } |
| <12 | | |Gas Turbine 9 0.2 -3.1| |
b e I
| N0 | | | I |
|priority |1995-2000 Road |San Salvador 334.5 |EL Tigre Hydro 1.6 17.5 |Other invest. |
Ispecificd|Rehabilitation 170 i |0il Fired Steam 112.1 ] 326 |
| |Bridge Recon. 21.8 | |Distr./Trans. 221 | |
. B, !
| ToTAL | 412 I 725.7 | 535.2 | 651 I
O U OO NS |
|GRAND TOTAL 2323.9 |

Source: Tables I.A

+ priority judged by consultants

* Agsume represent 10%X of urban/rursl needs
Note: the methodology sppendices explain the approach. NB/I is

preferred to gset priorities.

This would glightly slter levels

to which a few projects are asgigned.

« Tech

« Louis Berger «  Choussy



Infrastructure Sector Assessment 3

-« Hydroelectric generation scems preferable to the geothermal systems which currently have
higher GOES priority. Although some geothermal plants are possibly more dependable during
the cnpflict, it would probably be best at this point to begin negotiations and planning for El
Tigre in anticipation of peace in the next few years.

b. ntry Profil

Heavy recurrent public expenditures, the war, low tariffs and taxes, and structural adjustments have almost
decimated GOES funds for its capital budget. Budgets for investments have declined from 12 percent of GDP
in 1983 to 2.6 percent in 1988. There is a need to reduce the current budget, inc:ease revenues, and continue
external funding.

Low tariffs and taxes generate greater demand for infrastructure services and little revenues to pay for them.
This is partly due to an unwieldy, politicized tariff setting system. Either a regulatory body should be set up or
the agencies should be given freedom (o set rates within clear financial criteria set by GOES.

Many infrastructure services are inefficient, operating at high cost, sometimes with losses. Less-qualified staff
are in excess, more in some agencies than others. There is a need for plans to gradually reduce staff and to
increase the private sector demand for labor.

The key ecological issues are rapid reservoir siltation, and water pollution. Siltation is caused by deforestation,
and erosion, urban refuse, dumping, etc, Water cortamination is mostly due to raw sewage disposal. sEE See
Table 1.A.2.

C. Transportation

1) Sector Planning

The objectives for each mode of transportation are set and investments planned separately. Tariffs and taxes
are set without intermodal coordination. The Minister of Public Works heads a Transport Committee with
limited authority.

The questions regarding transportation planning are: how to strengthen transport sector planning without adding
bureaucracy, and how to achieve intermodal coordination.

The ISA Consultants propose a national transport study be carried out, possibly managed by the Transport
Cowamittee.

« Tech « Louis Berger « Choussy



Infrastructure Sector Assessmeiit

TABLE 1.A.2

GENERAL SECTOR CONCLUSIONS

|PROBLEM |RESULT |KEY RECOMMENDATIONS |
| ==
|Insufficient capital |Heavy fixed expenses |Reduce curreat budget. |

|budget for invest- }in current budget. |Continue external |
[ments; from 12% of GDP |Structural adjustment |funding. |
|in 1983 to 2.6X in Jeuts hit capital | |
f1988. |budget more. i |
I I I I
|Low tariffs und taxes |An unwieldy, |Agency freedom to set |
|generate demand for |politicized |rates within clear |
finfrastructure services|tariff setting |financial criteria |
|and little revenue to |system. |set by GOES or by |
|pay for them. | |future regulatory |
I | |body(ies). |
! I ! I
|Inefficieney in |Agencies studied |Plan gradual staff |
|implementation, high |with excessive, mostly|reductions. Increase |
|operating costs [less qualified staff -|private sector demand |
|and losses. [varies among agencies.|for labor. |
I ! ! I
|Rapid reservoir |siltation caused by |See recommendations by|
|siltation, water [deforestation, urban |sector and in Section |
|contamination and [refuse, dumping, etc. |on Envirommental |
|pollution. [Water contamination  |Concerns. |
| |mostly from raw | |
| |sewage disposal. i |
A L T LT RPN +

Source: Country Profile, ISA.

« Tech
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Infrastructure Sector Assessment 5

(2) The Ministry of Public Works

The Ministry of Public Works (MOP) is directly a part of the Central Government and one of the most
important infrastructure agencies. MOP has excessive, mostly less qualified staff; lack of internal and external
controls; and weak procurement. These incfficiencics, combined with the cffects of the war and structural
adjustment, have caused the transportation sector to suffer from chronic under investment leading to unusually
high internal rates of returns for potential investments.

ISA Consultants propose a management study of personnel levels, job descriptions, procedures and phased
reductions in staff, synchronized, whezever possible, with incrcased private demand for fabor.

3) Highways

Based upon a survey of departmental road maintenance personnel, only 26 percent of the roads are in good
condition, 27 percent in fair and 46 percent in poor condition. Based upon this survey, traffic analyses, cost
calculations and economic analyses of specific roads, 1092 km need rehabilitation and 291 kin need
improvements. These are organized into a five-year plan for US$ 197 million. A six-year plan for US$ 191 million
would follow including bridge reconstruction and further road rehabilitation.

About $14 million were spent inefficiently on routine maintenance in 1988. ISA Consultants propose to double
these funds, along with technical assistance in pavement, mzintenance and bridge management. Sce Table LA.3.

C)) Rail

The railroad is run for the governnient by the Port Authority and is in poor condition and incurring heavy losses.
This is further aggravated by low production of traditional cargo, less safety/reliability, and the implicit subsidy
to truckers due tG low taxes. Little can be dcne uniil the conflict recedes, when the ability to attract more traffic
and cut costs should be reviewed within the context of the national transport study.

Rail revenues now cover less than half of operating costs as the railroad’s market share declined without a
proportional reduction in staff. After the National Transport Study, ISA recommends a rail management study
to reduce staff, as well as set up planning, marketing and central train dispatching activities.

(5) The Port of Acajutla

A new finger pier and more equipment have been proposed. However, the Consultants conclude that these will
not substantially alleviate the cargo-handling capacity shortage for this port, which can best be met by expanding
the cargo-handling area at the existing piers. New lay-outs should be studicd such as the one indicated in this
report. The port’s infrastructure is also in poor condition and needs urgent repair. This and other projects will
cost about US$ 19 million.

« Tech - Louis Berger « Choussy



Infrastructure Sector Assessment

TABLE 1.A.3

TRANSPORTATION SECTOR SUMMARY

(HIGHWAYS)

|PROBLEM

|[KEY RECOMMENCATIONS

|Modal objectives set |[How to strengthen

|Charge Transport Committee

|& investments planned |transport sector plan-|uith these responsibilities|

|separateiy. Tarifts and|ning without sdding
|bureaucracy? How to

|texes set without
Jintermodal coordination|achieve intermodal
[Minister of MOP heads [coordination?
|Transport Committee |

[wtih limited authority. |

|and with managing simpli-
[fied national transport
[study - NTS,

I

[

I

I

[MOP has excessive,
|mostly less qualified |operational?
Istaff; lack of internal|
|and external controls; |
|and wenk procurement. |
I I
I I

|How to make MOP more

|MCP management study of
|personnel levels, job des-
|criptions, procedures,
Iphased reductions in staff.
|Increase private labor
|demand.

|Road conditions |Of roads studied:
|Survey of DGC dept’{
|mainenance staff:

|Good  26% | improvements.
|Fair  27% |
Poor 46%

|These investments pro-

1602 km need rehabili-|posed as 5-year progrom.
|tation, 291 km need

|Bridge reconstruction
land further road rehabi-
|Uitation thereafter.

|Abour $14 mitlion spent|How to spend more,
|inetficiently on Imore efficiently?
[routine maintenance in |
|1988. |
I I

[Double funds for routine
[maintenance. Provide T.A.
|in pavement/maintenance/
|bridge monagement, etc.

SOURCE: Volume 11

« Tech
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Infrastructure Sector Assessment 7

{6) The International Airport

The only identified nceds are the rehabilitation of the airport’s pavement and ather minor investments, for a total
of nearly $4 million. See Table LA 4.

d. Water Supply and Sanitation

USAID, and other donors are providing considerabie support to the rural water supply and sanitation sector.
However, coverage will still be low at the end of the century. The available funds could be stretched further if
costs were lower. This would be possible with g.eater community participation, deceniralization and simp’ification
of design and construction.

More than one agency often plans to provide service to a given community, resulting in a costiy planning
redundancy when there are still so many who lack water. ISA Consultants propose that either CONIAPOS, a
stagnant sector coordinating committee, or its successor prepare a rural water policy paper. This paper should
be done with technical assistance and include proposals on the above topics as well as mainterance and cost
recovery. ANDA should delegate responsibilities for setting up and managing smaller systems to regional offices.

Also, since the practices and procedures for urban and rural water cystems are so differcnt, ANDA should
consider setting up an entirely separate entity for rural water with different methods and institutional culture.

PLANSABAR is an agency with poor financial controls within the Ministry of Health. But, it has good rural
community participation experience. Its future role should be reviewed in depth.

ISA’s preliminary economic evaluation of modular water supply and sanitation systems suggests first priority for
rural handpump-latrine systems, second priority for urban communities of about 10,000 and more and only third
priority for medium size systems serving rural and urban communities in the 1,000 to 5,000 range. This suggests
two strategies:

- Review standards for this range of 1,000 to 5,000 people, considering handpump-house
connection combinations, less water consumption per capita, smaller pipe diameters, etc. 1DB
has included a similar study in its current rura! water supply project.

- Give more priority to urban areas with populations of 10,000 or greater.

ANDA's urban water systems are poorly maintained, the design periods of many are overextended, equipment
has been damaged, especially by power cuts, and populations have grown faster than expected. The agency lacks
a full inventory and maintenance sy .em which should be prepared in order to identify, plan and implement
maintenance needs.

Over 42,000 tons of raw sewage ate dumped daily into streams, rivers and lakes. A preliminary analysis shows
it is feasible to treat sewerage for populations of about 25,000 or more.

Mast towns have less sewerage than water connections. The feasibility for balancing urban sanitation systems to
cover those with water connections and expand both should be evaluated.

« Tech - Louis Berger + Choussy



Infrastructure Sector Assessment

TABLE 1.A.4

TRANSPORTATION SECTOR SUMMARY
(OTHER MODES) 2/2

|PROBLEM |RESULT |KEY RECOMMENDATIONS |
|me==== o
[RAIL traffic low dus to|What to do about the |oefine rail needs in

|less safety/reliabilitylruilroad's long-term |[National Transport Study
|and highway subsidy. |investmer: ;7 [NTS.

[Mas no long-term goals. | |

[Rail revenues cover [Should costs be cut  |After NTS, do rail mgmt .,
|less than half of |now? What if peace |study to reduce staff.
|operating costs, as |increases demand? |Sset up planning, mar-
[market share declined | |keting and central train

[without proportional | |dispatching. Provide T.A.
Ireduccion in staff. | |

|
|
I
I
|
|
I
I
I
I
|
| I | |
|PORT of Acajutls cergo- |Does port need equip- |Study new lay-out. Expand i
I

|

I

I

I

|

|

!

I

I

|

I

|handl ing capacity will |ment, finger pier or |cargo handling ares at
[be short. Pier “A" in |handling area? |pier. Repair Pier man,
|poor condition. |Lacks only container |
| |handling capicity. |

! I -

jLow traffic at Cutuco |Investments in second |Consider as part of NTS.
|Port |port doubtful . |

I | !

[AIRPORT OK except for |when and how should it|Design pavement and
|pavement, navigation, | expand? |rehabilitate. Buy equip-
[peneration equipment. | Iment. Consider expansion

Source: Volume 11.

« Tech

« Louis Berger .

Choussy



Infrastructure Sector Assessment 9

Despite ANDA's concessionary debt, it does not have the reveane to service it or cover operating expenses.
ANDA's overall fees should be raised gradually by a real 40 percent. The people can meet these fees because
water is a very small share of a family’s budget, and those who obtain water from other sources pay many times
more than they would pay ANDA, even with this adjustment. See Table LAS.

e. lectri wer

In the electric power sector, tariffs do not even begin to cover all CEL costs. As a result, CEL is currently not
cligible for loag-term credits. Debt burden is high. Government users are in arrears. Tariffs are approved through
a long, politicized process which doesn't take into account the impact of not adjusting them.

ISA Consultants recominend either a utility regulatory body be set up or, if not feasible, CEL be given the
freedom to set rates within clear financial criteria set by GOES in accordance with funding agency guidelines.
Then, by phasing in a minimum real increase of about 14 percent, CEL could once again become eligible for
financing and therc would be about a 7 percent cut in demand. CEL should also collect debts from government
users, and reschedule its debt payments.

A shortfall of about 55 Megawatts in generating capacity is expected by 1994. While low tariffs stimulate demand,
there is little promotion of efficient power use. There is thus a short-term need for both peak and energy-
oriented facilities. ISA proposes an effective industrial deinand charge and a tariff adjustment. CEL should install
40 MW of slow-speed diesel facilities to meet increased energy demand. If measnres are not taken to lower
demand, another peak-oriented plant such as a 20-MW gas turbine would be needed.

A minimum of distribution investments have been made in the last decade due to termination of concessions.
The distribution system is overloaded. There have been negotiations between the GOES and ex-concessionaires
and a settlement is still pending. There has been little consideration given on managing distribution in the future.
GOES should thus set up a committee to plan a profitable and credit-worthy distribution system to attract private
investors. Meanwhile, it should continue to develop a plan for emergency measures, such as programmed
rationing in order to preserve existing equipment.

The capacity of the Cerron Grande Rescrvoir will disappear in 16 years at the current rate of siltation. The only
economically feasible solutions are to repair collapsed drop structures, and to add check dams and similar
structures on Lempa River tributaries. A further study of sewage disposal, urban refuse, dumping, and
reforestation may identify other feasible medium- and long-term measures.

Geothermal plants are key to CEL's generation plans for the year 2000. The plants, however, are responsible for
water pollution, kill surrounding vegetation and are probably not cconomically feasible. Considering the lead time
needed of about 10 years, CEL should plar, for hydroelectric expansion, including related environmental impact
studies. Emnvironmental impact studies should also be prepared for existing geothermal plants, including
recovering the energy and pollutants from the hot water released. Another option is concessions for self-
generation and energy sharing to industrial users.

« Teck « Louis Berger « Choussy



Infrastructure Sector Assessment

TABLE 1.A.5

WATER SUPPLY & SANITATION SUMMARY

I I I
|PROBLEM IRESULT IKEY RECOMMENDATIONS

[Rural water supply [Insufficient community |ANDA set up separate,
|construction costs |participation, manage- |decentralized entity nith
|too high. |ment too centralized, |simplified systems

| |projects overdesigned. |adapted to rural aress.

| I I

I

I

|

|Several agencies plan|Lack of coordination {Coordinating committee |
|

|

|

!

|and axecute under |among agencies and |prepare rural water
|different guidelines. |donors. |policy paper.

I | |

|PLANSABAR {5 slow |How to preserve [Detail and review options

[with poor financial |positive elements of |for PLANSABAR’s future
[controls but good  [PLANSABAR’S experience?{role snd structure.
|community partici- | |

jpation experience. | |

I I I

|Economic priority |Possibly overdesignad [Review standards,

lof typical systems: |[systems. Lack of |give more priority
|population priority |priority for larger |to urban systems.

| 400 1 |systems. |

|>10,000 2 ! |

I
|
I
!
i
l
I
[
|
f1000-5000 3 | I |
l [ I I
I

l

I

I

I

|

I

I

I

I

I

I

Jurben systems poorly ILeck of inventory and |Prepare computerized

|maintained and |maintenance system |inventory, design and
|overextended, | |implement maintenance
| | |system.

I I I

[42,000 tons of raw  |Limited plans for ISty sewage treatment
|sewage dumped daily. |sewage treatment [for towns over 25,000.
| | |

[Less sewerage than  |Evaluate balancing |Complete studies and
[water commections. |and expansion of [build new systems.

| Isewerage facilities. |

|ANDA’s revenue does |How to overcome [Fees less than for other |
Inot cover operating [resistance to fee |uater; fees should be |
|expenses. |incresses? |graduelly raised over 40%|

Soui'ce: Volume 111
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Infrastructure Sector Assessment 1

Depending o the tariff adjustment scenario investments from 1990-2000 in gencration, transmission and
distribution would total US $403 million to 535.2 million. Sec Table LA.6.

f.  Telecommunications

CEL should plan for hydroelectric expansion, There will continue to be a need for new phone lines and improved

equipment. ANTEL has hired an International Telecommunications Union (ITU) team to prepare its medium

and long-term plan by April 1990. It will contain full-cconomic analysis of proposed projects; the actual cconomic

and financial feasibility of a large program will depend upon economic growth, operating efficiency and the tariffs

that are set. Actual expenditures will depend upon the levels of ANTEL's capital budgets approved by the GOES

;gd its ability to obtain financing at attractive rates. Total investment needs through 2000 are estimated at US
51 million.

Although it has one of the most qualified management teams of the agencies studied, ANTEL lacks trained staff,
especially for planning, and there is fast staff turnover. While its immediate needs are being solved with ITU
support, there is further need to implement the training program being designed by ITU. This should include
designing and carrying out planning and traffic analysis short courses.

Operations and maintenance teams are now organized by type of equipment, making problem solving difficult.
These teams would best be organized on a regional basis.

There are potential equipment imbalances, partly due to lack of traffic measuring equipment and trained staff.
Equipment needs should be planned through careful traffic measurements and forecasting.

The private sector's role is limited and can be enhanced in the areas of construction, public phones, FAX, mobile
phone and data transmission services.

ANTEL has many other businesses which may divert management from its key goals. It should consider spinning
off these activities. See Table I.A.7.

2. INTRODUCTION
a. Objectives

(1) The Infrastructure Sector Assessment
The objective of the infrastructure sector assessment (ISA) is to provide a comprehensive informational base
relative to the conditions, capacitics and development requirements of four sectors, namely transportation,

potable water supply and sewerage, electric power, and telecommunications, in order to help plan and direct
those investments in an econotaically cfficient manner, and provide a common basis for sector policy dialogue.
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TABLE 1.A.6

ELECTRIC POWER SECTOR SUMMARY

$occnnas eressevesmonmna ccecvercsenrarcevansrnanan *easensrrarsacacnonrrrannnos +

(PROBLEM [RESULTY |KEY RECOMMENDATIONS I
| == I
[Tariffs do not cover  |Tariffs approved [Deregulate tariffs: Give |
ICEL costs. CEL is not |through uwieldy poli-|CEL tariff authority within|
|eligible for long-term |ticized process. Ispecified criteria. Phase |

|credit. Debt burden is |Impact of fsilure to {in minimum of 14X real |
|[high. Government users [adjust not considered |increase. Become eligible |
|in arrears. i [for credit. Reschedule debt|
| | |debt. Collect from |
| I |goverrment. Implement. |
I I I I
| | |Introduce industrial demand|
|A shortfall of about 55|Short term need for |charge along with teriff |
MW is expected by 1994. |both pesk & energy |adjustment. Install 40MW

JLittle promotion of foriented generation. |slow-speed diesel. If no
lefficient power use. | | peak.

I

f

] | |teriff increase, add more |
|

|

[Minimal distribution in|Distribution systems [Seek settlement. Emergency |
Jvestments in last 10 ye|overloaded. Settlement |measures may be needed. Set|
|due to expected and [still pending. Little [up committee to plan profi-|

Jactual termination of |planning on how to [table/creditworthy distri- |
|concessions. |manage distribution. |bution system to attract
|Negotiation. | Iprivate investors.

[Cerron Grande reservoir|Short-term measures |Repair collapsed drop

|capacity gone in ten  |needed. [structures, add check dams. |
|years at current rate | Istudy refuse,dumping, seuage|
Jof siltation, | |oisposal, reforestation. |
I | I I
|Geothermal plants key |How to achieve [Plan now for hydroelectric |
{to CEL generation ptans|generation goals |expansion.

[for year 2000: Cause |for year 20007 |

|water pollution, kill | |

| vegetation. | |

|Uneconomical . | |

I I |

|Industrial back-up gene|CEL has generation |Conceesions to industrial
|ration more costly for [monopoly. |groups for back-up.
[one than for several. | |

doccccccnn recncacss ccenee eccacereccrentstatratsnctantranasrerecssanannne .

I
I
I
I
I
I
|
|
I
|
-4

Source: Volume IV
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TABLE 1.A.7

TELECOMMUMICATIONS SECTOR SUMMARY

| PROBLEM

I |
|RESULT |KEY RECOMMENDAT 1ONS

|ANTEL lacks trained
|staff, especially for
|plenning. Fast staff
|turnover.

| Immediste need solved |Implement ITU training pro- |
|with 1TU support. |gram. Decign and carry out |
|How to meet long-term |ptanning and traffic ana-
|need? |lysis short courses with

| [1TU support.

I I

|0&M teams organized
|by type of equipment.
|

|This mekes problem  |Reorgenize O into
|solving tougher. |regionalized teams.

|Potential equipment

| imbalances among
|lines, outside plant,
|central offices, etc.

|Lack of traffic mea- |[Plan equipment needs
|suring equipment and |through careful traffic
|trained staff. |measurements and fore-

|Private sector limited
|to some maintenance
|support.

I

|

|Lack of private sector|Consider roles in construc- |
|participation in Tele-|tion, public phone, mobile |
|communications. |phone and data transmision |
| |services. |

|ANTEL has several non-
|telecommunication
|businesses.

[Diversion of manage- |[Consider spinning-off these|
|ment from goels. jactivities. |

Source: Volume IV,
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For each sector the following is provided:

a comprehensive data base on conditions, capacities and requirements, including;

- inventory of facilities

- projects underway and planned

- design standards

- costs of construction, installation, operation and maintenance
capability of the private engineering and construction industry

a review of national priorities, issues and policies for each sector
financial, institutional and environmental analyses

economic evaluation, sector needs and significant recommendations to the economic development of El
Salvador

the appropriate future strategy, direction, pace and priority of sector investments and activities, as well
as the appropriate measures for their implementation.

The study also includes a synthetic profile of El Salvador’s environment, demography, economy, and institutions.

(2) USAID Infrastructure Strategy

According to the FY1990-1994 Country Development Strategy Statement (CDSS), the Mission's strategy is to:

Maintain a quick response capability to repair sabotaged facilities in:
- electric power

- public works

- the railroad

Strengthen these agencies' management and implementation capabilities in order to deal with the
deferred maintenance and repair needs of:

- secondary and tertiary roads
- rural water supply, etc.

in those areas not funded by other organizations, help meet critical needs for the extension of:

- electrical distribution systems
- rural potable water systems.

The ISA considers all infrastructure needs in the four sectors, but keeps in mind this carefully enunciated strategy
in carrying out the study.
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(3) Impact of the Infrastructure Sector

Rehabilitation, maintenance and improvements in El Salvador's infrastructure will help achieve three of AID's
key goals in El Salvador:

- cconomic and social stabilization
- cconomic growth and
- broadening the benefits of growth.

AID’s fourth goal, the strengthening of democratic institutions, will also be supported through expanded
dependable and efficient infrastructure implemented through the services provided and the development of the
responsible institutions.

(4) Implementation of ISA Recommendations
The final results of the study will serve the following purposes:

- to provide information for the development of USAID's policy dialogue agenda with GOES, other
bilateral donors, and financial institutions;

- to enhance the ability of GOES, in selecting the most promising candidate donors and financial
institutions as probable projects or programs for study, financing, and implementation; and

- to a lesser extent support USAID programmatic requirements and facilitate the management of its
activities, including the Public Services Improvement Project (519-0320).

b. Background
(1) General

El Salvador is the smallest, most densely populated nation on the hemispheric mainland. It is ranked as the fifth
poorest country in Latin American in terms of per capita income, indicating a serious poverty problem which is
aggravated by the skewed income distribution.

Over the past decade, the human, social and economic fabric of El Salvador has been torn by a civil war,
eccnomic depression, a disastrous earthquake, and an international conflict.

War and poverty have generated a massive emigration from rural to urban areas and other countries.
Nevertheless, with the exception of the San Salvador Department, the country remains predominantly rural. As
of 1986, approximately 40 percent of the population was urban and 60 percent rural. In recent years development
has been more evident in the urban community, leaving few resources for rural people.

El Salvador is a tropical country, Its fragile soils, linked to the heavy dependence upon subsistence agriculture,
has led to rapid deterioration of the environment.
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Health and education have been severely disrupted during the conflict and services could not be effectively
provided to many areas for a number of years. Still, health indicators have improved. For example, while infant
mortality rates increased briefly in the early 80s, there was an oversii impioveent from 77 per thousand births
in 1979 to 50 per thousand in 1988.

(2) The Economy

The 1960s and early 1970s were relatively prosperous with an average annual economic growth rate of 5.4
percent. A global recession beginning in 1979 reduced international prices for El Salvador’s primary agricultural
products (e.g. coffee, cotton and sugar) and dampened demand for Salvadoran manufactured exports. War
damage, related deferred maintenarce, and the San Salvador 1986 carthquake contributed heavily to an already
overwhelming infrastructure problem. Except for the year of the carthquake, the economy’s growth rate has
thown improvement but income per capita is still declining,

3) Effects of the War and Deferred Maintenance upon Infrastructure

The indirect cost of the war, such as the restoration of electricity, water, bridges, roads and other vital public
services, when combined with losses sustained by the productive sector due to interruptions in these services, are
substantial, with current estimates exceeding $1.5 billion. This and other financial burdens associated with the
continued conflict have impeded the Government from responding to the needs of both the urban and rural poor.
While A.LD. has contributed to meeting the costs of restoring public service, the GOES has had to redirect
resources to meet the lion's share of this indirect cost, in addition to meeting the financial burden of maintaining
a much larger military force.

Roads and bridges have been primary targets of guerrilla attack. Practically all major bridges have been replaced
with temporary and/or new permanent bridges. The primary road network has received stop-gap repair and is
serving its function in most places; in other instances, portions are being by-passed by alternate routes. Secondary
and tertiary rural roads have received either limited or no maintenance for ten years and are in serious disrepair.

The ports of Acajutla and Cutuco handle most of the imports and exports of the country. Maintaining port
operations is important to ensure timely, low cost shipments. The two ports have not been attacked directly, but
have deteriorated due to indirect damage and lack of maintenance.

Water supply and sanitation have been damaged less directly. However, equipment deterioration has occurred
as a result of power disruptions.

The electric power grid has been repeatedly attacked. A.LD. funding has largely financed the replacement of
electrical lines and spare parts to maintain the provision of this essential service.

Telecommunications facilities, have also been the target of attacks, resulting in severe disruptions and delays to
the pkone systems.

¢. Methodology
(1) Overall Approach

This report is intended to define a strategy for the continued development of the infrastructure sector as a whole,
and also for its four principal sub-sectors: transportation, water supply and sanitation, electric power, and
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telecommunications. Within the time frame of this study, a comprehensive picture of the existing infrastructure
assets in El Salvador is presented and a balanced plan for its rehabilitation, improvement and development is

proposed.

In order to accomplish this step towards 2. integrated policy for infrastructure management, a methodology per-
mitting such comparisons is presented in Appendix LA.1. As ISA is a macro study, its implementation will
require additional studies at the feasibility and detailed engineering levels before implementation can begin.

Figure 1.A.1 lists the various components of the ISA. This will lead to the definition of an infrastructure
strategy, program and implementation proposals.

(2) National Priorities and Policies

ISA’s terms of reference call for setting priorities "on the basis of economic analysis ... together with con-
sideration of their socio-cultural impact and merit". Since the set of prioritics and policies arc defined by the
newly elected GOES, and are guided by the principles of efficient resource allocation combined with the su-
pport of the poorest segments of society, the ISA integrates itself harmoniously into the GOES policy framework.
In order to do this, however, a careful study of these policies and of their impact on prices, exchange rates, and
investment decisions is necessary.

(3) Macroeconomic, Financial and Institutional Analysis

Macroeconomic, financial and institutional analyses provide the study’s frame of reference. Their main function
is to evaluate the implementation capabilities of the GOES, its autonomous agencies, and that of the private
sector. These capabilities have been studied focusing on budget and debt burden. The review of budget
execution permits an assessment of operations and maintenance capabilities (current budget), as well as the
GOES investmen¢ program (development budget). Providing some measure of counterpart funding capabilities
and requirements, such as the PL-480 or ESF programs.

The financial and institutional analyses address the implementation capabilities of various organizations, their
finances, as well as the building and operation of infrastructures. It thus permits the identification of
implementing agencies for the selected projects.

(4) Project Identification and Evaluation

Figure 1.A.2 presents a summarized flow-chart of the major tasks of project identification and evaluation.
The cornerstone of project identification and evaluation is an inventory of existing facilities. The inventory lists

facilities currently in place in El Salvador, their location, their basic design characteristics including nominal
capacity, and their condition including effective capacity.
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Figure .A.1

Infrastructure Sector Assessment
Overall Methodological Context

+ National Priorities and Policies

* Macroeconomic, Financial and Institutional Analysis
* Project Identification and Evaluation

* Environmental Analysis

Infrastructure Secter
Strategy and Program

Implementation
Plan

« Tech

« Louis Berger

Choussy

18



Infrastructure Sector Assessment

Figure 1.LA.2
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The criteria used in identifying projects varied for each sector. The total investment nceds of each sector should
not be compared to each other due to the different nature and means available for analysis. These criteria are
presented in Table 1.A 8.

TABLE 1.A.8

BASIS FOR DEVELOPING SECTOR MEEDS

SECTOR CRITERION JUSTIFICATION

Transport Evaluate sll roads on DGC and donor “wigh Impossible in time avajlable
lists plus those added by Consultants to analyze 12,000km network.
Evaluate key investment proposals for rail, Other investments minor,
port and airport. modes less important

Vater Suply Programs to achieve universal coverage as Individual communities too

& Sanitation per national objective - analyze modular many to identify & obtain
systems, data.

Electric Power Evaluate identified projects and, regarding Insufficient data on

& power generation, those proposed by ISA. distribution and other needs
Telecommmications to consider universa! coverage

(not a national objective).

ISA does not pretend to produce an exhaustive list of all infrastructure in the country. It does evaluate, however,
how well the country is equipped to provide transportation, water supply, electric power and telecommunicatior;
services.

Eased on macroeconomic and demographic projections, ISA. has estimated the current and future demand for
these facilities. ISA’s investment horizon is the year 2000, but demand forecasts have been prepared for additional
years according to the life of each project.

ISA also reviews design standards or techniques, O & M technologies, as well as the private engineering, and
construction industry. These tashs use inventory analysis as a base: O & M refer to existing systems, while
construction techniques permit the transition from the current state of the inventory to the future, according to
demand requirements.

ISA then identifies the infrastructure sector requirements as a list of projects under consideration frir the years
1990 through to 2000. This list has been prepared from two major sources:

- planned and underway, at the various ministries, agencies and donor organizations

- projects identified by the ISA where current capacities are unable to satisfy forecasted demand.
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Investment and O & M costs have been evaluated for cach project, and benefits have besn analyzed in three
groups:

- direct economic benefits measured by the consumer surplus method, representing lower costs and
increased use of infrastructure services

- quantity of jobs created
- public health benefits, national priorities, inter-sector relationships and environmental considerations.

The socio-economic impacts generated by investments in the infrastructure sector have been considered in this
study and are described in Appendix 1.A.2. Appendix 1.A.1 explains the consumer surplus technique which has
been used to measure direct economic benefits.

Economic evaluation cannot be the sole basis for sector decision-making. The study takes into account the three
types of benefits described above.

- For economically measurable impacts (direct benefits) the ranking is based on the r.et-bencfit-over-
investment ratio (NB/I) and the internal rate of return (IRR). Appendix .A.3 compares the advantages
of these alternative indicators.

- For employment creation benefits, ranking is based on the amount of diiect employment created.
Special consideration is also given to the number of unskilled laborers used in the project, as it is
assumed that this is the group in greatest economic need. ISA objectives were too broad to estimate
the more significant indirect impact of infrastructure investments upon employment.

- qualitative measures of the other criteria mentioned.

A major social benefit of infrastructure development is public health. Particularly, infant morbidity/mortality
brought on by waterborne diseases. Thus, health is a major concern in this sector analysis. However, in
reviewing the impact that each sector has on health it became immediately clear that the provision of potable
water and sanitation facilities, with concomitant education activities was by far the most important of the four
sectors. While impacts of transportation, telecommunications and power upon health are important, they are
of marginal importance at this stage of El Salvador's development. Thercfore, water is the only sector in which
the impact on health is numerically evaluated.

(5) Environmental Analysis

Based on past experience, the ISA has identified those projects which should be subject to additional scrutiny
from the environmental standpoint. This environmental analysis is not in lieu of an environmental impact
assessment. It only identifies problem areas for further review. The Consultants bave agreed to identify major
projects with potentially significant water uses.

(6) Infrastructure Sector Strategy and Program
The above analysis has been condensed into a program for cach infrastructure sector. It includes overall sector

priorities, a list of projects, and the institutional and financial policies which should accompany project
implementation in order to maximize their impact.
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(7) Implementation

ISA concludes cach secter analysis with an implementation proposal which provides guidelines for the execution
of the ISA recommendations.

3. TRANSPORTATION
a. Sector Planning

This sector lacks the proper planning to set its overall objectives and prioritics. There is a transport committee
headed by the Minister of Public Works with limited authority to carry out sector planning. There is a need for
greater intermodal coordination in establishing and implementing tariff policies and modal financing.
Recommendations # 1

There is a need for a simplified natioual transport study designed to address:

- the strengthening of planning mechanisms

- the preparation of a long range overview of regionalized development opportunities, inciuding
the potential impact of peace and other changes upon Central American transport demand

- an analysis of sector finance

- a study of intermodal freight and passenger demand at the corridor level

- the definition of the roles of major highways, railways, ports and airports, and related studies
- financial policy and investment recommendations.

The study would not necessarily go below the corridor level. Specific projects would not be analyzed
ualess required.

The transport committee could be given the authority to define and manage this study.

b. MOP Organization

MOP does not have an efficient organization due to the following factors:

- iuzdequate staffing (too many people overall and lack of trained personnel in some specific areas),
drawing away resources from achieving MOP objectives

- lack of internal and external controls

- weak procurement.
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Recommendation # 2
We recommend a management study of MOP designed to address personael levels by department and

their possible reduction, the definition of job descriptions, training requirements and operating
procedures.

¢. Five-Year and Six-Year Highway Pl

(1) Rehabilitation and Reconstruction
The road network is in poor con’ition. Furthermore, several segments experience delays due to congestion.
Recommendation # 3
As presented in Section 9 (Consolidated Project Recommendations), we propose:
- funds be allotted to rehabilitation/reconstruction work for both paved and unpaved roads.
The proposed US $197 million 5-year program will upgrade 291 km and rehabilitate 1,602 km
of roads. This amount covers expected road improvement needs to the year 2000.
- the Consultants also propose a six-year road rehabilitation program for 1995 - 2000. This
program should address rehabilitation needs that were not included in the first five-year plan.
Total expenditure should amount to $170 million.
(2) Maintenance
Resources for routine and major maintenance needs are scarce, and as a result maintenarce is usually deferred.
The limited available resources are inefficiently used. Major maintenance depends on international financing
(roughly three quarters of current investment). Roads should be systematically maintained at adequate service
levels.
Recommendation # 4
There is a need to:

- spend effectively twice as much on routine maintenance

- provide technical assistance and training in the arcas of pavement management, contract
administration and both routine and major maintenance activities

- the development of an intcgrated highway pavement and mainicnance management system. The
proposed system should help in managing road maintenance and rehabilitation.

(3) Bridges
About one fourth of the Salvadoran bridges (69 out of 289), require repair or replacement.
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Recommendation # 5
Due to more immediate and cost effective highway nceds, the permanent replacement of damaged
bridges should be postponed. Meanwhile, a bridge management system should be implemented for
programming purposes. ISA Consultants have recommended the investment of US $21.8 million for

bridge reconstruction/ rehabilitation for the 1995-2¢30 period, based on a tentative list prepared by the
Consultants,

d. Rail

Railway traffic volumes are low due to the reduced production of traditional cargoes, safety, reliability and
indirect subsidy to the highway sector. Due to the war, prospects for improvement are poor. The District 1 line
(San Salvador - La Union) has the least prospects for significant improvement.

There is a lack of long-term goals, but two investment projects are under consideration., These are the Santa
Ana - Sant Licia -Guatemalan Border line and the Cutuco - Pueblo Viejo extension.,

Recommendation # 6

No investments should be made without further study. Little can be done as long as the conflict
continues.

The proposed national transportation study should also address the following issues:
- feasibility of the railway system
- value of the railway as an alternative to highways
- geopolitical importance of the railway
- review of the feasibility of projects now under consideration
types of cargo on which the railway should concentrate
- acceptable levels of subsidy for the railway.

Due to the decline in the railway’s market share before and during the conflict, revenues represent a
very small share of operating cost, while personnel has not declined proportionately.

Recommendation # 7

After completion of the national transport study, we recommend a management study of FENADESAL
in order to:

- determine personnel needs and actions for its reduction
- define job descriptions

- help create planning and marketing departments, develop central train dispatching and
consolidate shops.
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Tecknical assistance should be provided at the completion of this study.

e. Marine Ports

The steel cells of Pier "A” at the Port of Acajutla are highly corroded. This should seriously affect the pier's
structural stability in the medium-tsrm, precluding port operations.

Recommendation # 8

Repair Pier "A” steel cells ($15,000,000). On an emergency basis visibly-deteriorated cells should be filled
with concrete or sand.

The port has limited capacity to handle more cargo. This is due to curreat port configuration rather than the
lack of equipment or piers; as traffic increases (particularly container traffic), this problem will become critical.

Recommendation # 9
A port study should be conducted to develop a new pier layout or container pier according to modern
port technology. The study and lay-out concept in Volume II provides guidelines for this project.

Meanwhile, existing equipment should be rehabilitated, but no major investments should take place.

In addition to Acajutla, El Salvador has two secondary ports in the East, Cutuco and Punta Gorda, with very low
traffic volumes.

Recommendation # 10
The proposed national transportation study should also address:
- feasibility of Cutuco
- possible need for an alternative port to Acajutla
- possible need for a port to help revitalize the Salvadoran East

- Cutuco’s relationship with Punta Gorda

f. Airports

The International Airport of El Salvador, is in good shape, except for its pavement structures (runways, taxiways
and aprons). There is a need to improve its acronavigation radio-control equipment and to obtain a new back-
up electricity generator.
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Recommendations # 11
ISA Consultants recommend:

- the rehabilitation of the pavement structure.
- the acquisition of new aeronavigation radio equipment and a generator.

The terminal and pavement infrastructure of San Salvador's alternative airport at Hopango have deteriorated.
Heavier aircraft loads are for military traffic, while civilian traffic is almost exclusively for general aviation.
Despite its closeness to the San Bartolo Free Zone, the altitude difference makes Ilopango non-competitive in
the cargo market.

Recommendation # 12

llopango needs rehabilitation and repair. Civilian share should be estimated and its financial feasibility
evaluated. At any rate, it is a low priority investment, and not recommended at this time.

4. WATER SUPPLY AND SANITATION

a. Economic Evaluation

The economic evaluation of complete modular water supply and sanitation systems, serving typical communities
of specific sizes, indicate higher priority for:

- small, rural handpump latrine systems because of their low cost
- large urban systems due to high prices for water from other sources and high per capita demand.
Mocd. dar systems serving 1,000 to 5,000 people are marginally feasible.
Recommendation # 1
A total of $725.7 million is recommended for investment based on this evaluation.

We also recommend a review of the design standards, as well as construction and contracting procedures

with a view toward reducing per capita cost, especially for communities of 1,000 to 5,000 people. With
lower costs, higher coverage targets can be set.

b. Rural Water Supply Institutions

The principal institutions in charge of the rural water sector are MOP through ANDA and MOH through
PLANSABAR.

Local communities are at the receiving end of decisions taken by the above organizations. Community
participation is limited to taking part in the civil works during construction and to paying for maintenance and
operation. As a result, systems are poorly maintained and their operation is not always efficient. Communities
may also be targeted by more than one institution, adding planning redundancy in a sector with many unfulfilled
needs. USAID’s Grant agreement 0519-320 clearly defines the need for sector coordination.
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International agency experience and recommendations favor maximum community participation, projects without
community participation cost between 50 and 100 percent more, even when the cost of contributed labor and
materials is fully valued. Not only does participation lower cost, but the community becomes identified with the
project, its operation and maintenance.

Recommendation # 2

If improved coverage is to be achieved by the year 2000, there is a need to define sector policy for rural
project implementation. This should include:

- closer donor coordination
- coordination between existing agencics
- community participation in planning and execution decisions
- and contracting at the municipal and community levels.
Terms of reference should be prepared for a sector policy paper to be revicwed by CONIAPOS or an
equivalent coordinating body. Its technical committce could then work with international technical
assistance in preparing this paper for GOES consideration.
The ideal result of this review of water policy would be for ANDA and PLANSABAR 1o decentralize
operations gradually, with communitics taking the lead rolc in planning, building, operating and
maintaining local water systems. The agencics should progressively reduce their role, limiting it to
financial and technical assistance.
Another option would be to delegatc small system responsibilitics to regional offices. Regardless which
option is selected, ANDA's rural program should be administered separately with simplificd procedures
and as an entircly scparate regionalized entity.
PLANSABAR has a number of scrious problems including lack of autonomy and insufficicnt financial controls.
Yet, it has several positive aspects. Its experience in rural water supply and sanitation field is too valuable, cven
within its present limitations, to be lost once its ongoing program with the IDB is completed.

Recommendation # 4

These facts need to be carcfully reviewed along with alternatives to PLANSABAR's future role, cfficicncy,
effectivencss and whether it should be relocated within the Ministry of Health or clsewhere in the Government.

c. Urban Water Systems
(1) Conditions

The condition of the water systems have been surveyed by a number of studies, and in gencral it was favored
that:

- systems have had little or no maintenance and the design period of a number of them has been over-
extended
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- in soine cases, population served has increased much faster than planned

- electromechanical equipment has suffered from power shortages, lack of spare parts and regular
maintenance.

Recommendation # 5
ANDA should set up a routine preventive maintenance program that would cover regular oiling,
adjustments, changing of gaskets, etc. At present, these operations are carried on an emergency basis

only. As a first step, an inventory should be made and computerized, showing present condition and
maintenance needs, coinciding with an IDB request.

(2) Waste Water

Urban waste water collection and disposal facilitics need urgent attention. Waste is currently dumped into rivers,
streams and lakes without treatment.

Recommendation # 6
Sewage treatment plants for the main discharges should be considered immecdiately. The San Salvador
Metropolitan Area collectors should be considered first. This study should be conducted in tandem with
the urban refuse, or solid waste, study that is detailed in the clectric power sector.

(3) Rechabilitation and Expansion

Only 51 percent of the urban population have house connections, whereas others have outdoor latrines. In many
towns, therc is an imbalance between water supply and sewerage scrvices.

Recommendation i 7

In order to meet urban water supply and sanitation necds rchabilitation and/or replacement of existing
systems should be given priority. The following programs still require funding:

- Expansion of water supply and sewerage disposal in the cities of Santa Ana, Sonsonate and San
Miguel. Feasibility studies were to he completed in December, 1989.

- Sanitation systems (sewers or latrines) to balance services in municipal scats that at prescnt have
watcr supply systems. Most of the urban communities to be scrved are small. Economic
feasibility of the program may require a review of design standards, in terms of consumption
per capita and pipc diameters.
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5. ELECTRIC POWER

a. Institutional Framework

The production and distribution of electricity is operated under the authority of the Ministry of the Economy.
CEL is the autonomous institution in charge of generating and distributing clectric power and although it faces
numerous constraints, it is a generally efficient and professional company. The institutional framework of the
power sector is sound.

b. Distribution

As a result of the GOES terminating distribution company concessions in 1986, minimal investments were made
in the previous decade since then. Thus, the distribution system is overloaded.

Rccommendation # 1

The GOES should seek a scttlement, and procced to sct up viable operating cntities. If necded investments arc
not made, emergency measures may soon need to be implemented to avoid more rationing.

Also, there appears to be insufficient plans to manage the distribution system once this scttlement is reached.
Rccommendation # 2

Plans should begin now to set up such a system. Onc option under consideration is to sct a country-wide
distribution utility with the participation of private capital in financing and management. To become an altractive
investment, it would have to be established on a sound institutional and financial basis. The GOES could
nominatc a committee to preparc a proposal on this matter. Investments in distribution could then procced more
effectively.

c. Finance

CEL is in a difficult financial situation. The company has bcen losing money since the 1986 devaluation. At that
point, debt and debt service incrcased morc than twofold without any compensating tariff adjustment or debt
restructuring. To compound this problem, tariff adjustment procedurcs are complex and arrcars arc duc to from
public entities.

Rccommendation # 3
ISA Consultants have devised the following set of financial recommendations:
- There should either be a utility regulation agency to support needed adjustments or CEL
should be given the authority to adjust tariffs to compensate for increases in operating costs and

debt payments. This authorization should not be for a one time adjustment only. CEL needs
to be allowed to continuously adjust its tariffs according to the specified financial criteria.

- There is a necd for a comprehensive tariff study to analyze tariff adjustment requirements and
deal with the above issue.
- ISA estimates that the minimum real rate increase needed is approximately 14 percent over the

1988 period. This should be phased in gradually to avoid a consumer price shock and keep a
positive business climate.
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-7 The number of tariffs should be reduced to six, one for each type of user. The number of
blocks should also be limited. This will cut administrative costs.

- CEL's debt should be rescheduled given clear investment objectives. This will permit a gradual
implementation of this increase.

- Arrears by State Enterprises should be paid to CEL.

d. Planned Energy Use

The present situation of low tariffs and lack of power directly limits investment and maintenance while increasing
demand, thus jeopardizing the power supply situation. Also industry has little incentive to conserve energy,
modernize energy use, and schedule energy use to reduce CEL's load factor. The demand charges on the current
tariff schedule are insignificant. Thus, uscrs have no incentive to reschedule encrgy consumption.

As a resull, an expensive generation facility may soon be required to meet increased peak requirements.

Recommendation # 4

Implement an effective industrial demand charge to reduce CEL's heavy load factor.

e. Generation

The most scrious generation problem is the rapid siltation of El Salvador’s most important reservoirs. The
capacity of the Cerron Grande Rescrvoir, on the Lempa River, at its current rate, will be gone in 10 years.
Deforestation is a major contributing causc to soil crosion and siltation, but the dumping of urban refuse from
the San Salvador Mectropolitan Area is another important factor. Since dredging is not an cconomical solution,
rescrvoir siltation cannot be reversed.

Recommendation # S

CEL should proceed on an emergency basis to repair collapsed drop structures and add check dams and other
soil containing structures on tributarics to the Rio Lempa, such as Rio Acelhuate and Rio Sucio. Mid- and long-
term measurcs such as sewage trcatment, collection of urban refuse, and reforestation should be planncd for
immediate implementation, A study of urban refusc and dumping is necded.

Gceothermal power plants can have a strong negative cnvironmental impact. Currently, water from the existing
central geothermal unit is let into national water ecosystems without prior treatment. This hot water contains high
concentrations of minerals and acids. Steam from the planncd wellheads will also contain these elements which
will be dispersed without any control over a radius from the wellhead units thus covering local vegetation. CEL
is currently studying a recycling process to obtain more energy and reduce pollution. Given increasing
environmental awarencss, this negative impact will certainly constrain the availability of international funding for
such projects.
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Recommendation # 6

CEL should prepare in depth environmental studies for existing geothermal projects, and strive to implement
protection and mitigation measures.

To prevent a shortfall in supply and its consequences, such as rationing, new generation facilities should be
rapidly added. With no tariff adjustments and given the expected December, 1989 peak of 407 MW, a
comparison of 1994 needs with the new projects expected to come on line by then yields the following shortfall:

Capacity Yearly Energy
Mw ~Gwh

New facilities Needed by 1994 105 630
Expected Plant Addition 50 335
Shortfall by 1994 55 Mw 295 Gwh

The proposed tariff adjustment will improve the financial situation, make CEL eligible for major loans and
postpone gencration needs by a year or so.

Recommendation # 7

The Consultants suggest that the proposed tariff adjustmert and industrial demand charges be implemented. 1f
this reduces the load factor sufficiently, then only the 20 MW slow speed diescl generators will need to be
installed. If not, further peak-oriented facilitice will be needed.

CEL's plans to increasc power generation through the year 2000 rely extensively on the usc of the geothermal
resources of the country. While this is an attractive source of encrgy, it has a number of disadvantages. Besides
its cnvironmental impact, geothermal plants are very expensive; the economic cvaluation demonstrates it is one
of the lcast economical energy gencration systems. The expansion of existing hydroclectric plants, together with
tiacir preservation, presents a much higher return. In addition, geothermal plants arc risky as it is always difficult
to know how much encrgy will be available for each plant until the wells are dug.

Recommendation # 8
CEL should reconsider its power generation plans in light of the results of this study. Greater empbhasis should

be put on existing and future hydro plants; these arc the most cconomical and have the lcast negative
environmental impact.

f. Total Investments

After careful review, ISA proposes a total of $ 490 million in investments through the year 2000.
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6. TELECOMMUNICATIONS

a. The Financial Constraints of Meeting Demand

The future of telecommunications in El Salvador will not be determined by the demand for services, but rather
by the development strategy of the GOES and the role it attributes to this sector. Investments are not planned
based exclusively on retained earnings and potential returns from reinvestment, They are determined, however,
by the level of investment budgets approved by the Government. That is, while ANTEL has extensive liquid
funds available, its expansion depends upon the priority attributed to this sector by the government.

Consequently, there is considerable backed-up demand for additional subscriber service. A total of 76,000
applications are pending for new lines and an additional 30,000 would probably apply if they thought there would
be a chance for their requests to be met. Meanwhile, ANTEL is preparing a National Telecommunications Plan
with assistance from the International Telecommunications Union.

Rccommendation # 1
GOES should consider giving ANTEL morc leeway in reinvesting its income in cxpansion. Recommended that

ANTEL continucs its expansion program until the ITU-supported national plan is completed. It should then be
promptly renewed and approved by GOES.

b. Staff Turnover and Training

ANTEL has been affected by the quick turnover of qualificd stalf, and its training program docs not sulficicntly
match its necds. There is a nced for a massive, redundant program o make surc qualificd stalf is available,
despite the turnover. Planning and traffic forccasting arc spccial arcas that requirc a more expericnced staff and
a strong training program. The agency's immediatc nced is being met by ITU support, both in developing a
national plan and in specific training support.,

There is some question as to whether ANTEL's long-term training (especially planning training) needs can be
mct.

Rccommendation # 2
ANTEL should approve and implement the training program currently being developed with ITU assistance.

It should develop and carry out training in planning, traffic measurement and forccasting and digital technology,
with ITU support.

c. Operations and Maintenance Organization

O&M is organized by type of equipment. There is a need for considerable interaction between teams to identify
and solve specific maintenance problems. For example, outside plant, commutation nd trunk line teams need
to coordinate to identify where problems originate. This makes problem-solving difficult.

Recommendation # 3

ANTEL should reorganize its O&M activities on the basis of regionalized tcams,

- Tech - Louis Berger «  Choussy



Infrastructure Sector Assessment 33

d. Equipment Balancing

ANTEL has the potential for equipment imbalances among lines, outside plauts, central offices, etc. ANTEL

lacks traffic measuring equipment and the trained staff needed to measure the extent of these possible
imbalances.

Recommendation # 4

Plant equipment needs based on careful traffic mcasurements and forecasting.

e. Private Sector

The private sector's participation in telecommunications is severely limited. ANTEL thus depends almost
exclusively upon its own efforts to promote the use of its facilitics.

Rccommendation # 5
In addition to examining the feasibility of a greater privatc sector role in construction and maintenance, it is
recommended that new opportunities for concessions to private firms be identificd for the following scrvices:

public phonc offices, FAX, mobile phoncs and data transmission.

f. Non-Telecommunication Activities

ANTEL has a number of activitics not dircctly related to its major function. It runs a major hospital, has a
vehicle repair shop and makes real estate investments. These activities may distract management from cfforts
in the telecommunications arca.

Recommendation # 6

Consider spinning off those activitics considered distracting from the development of the tclecommunications
sector.
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7. INTERSECTOR RELATIONSHIPS

This section deals with the specific interactions between the sectors including:
- cerlain services which should precede others

- neceds for coordination and planning
- comparisons among sectors and of growth rates among sectors

a. Relationships

Table A9 shows a matrix of possible relationships between agencies. The rows correspond to the agencics
needed by those listed in the columns. Essentjal preconditions to construction and operations are:

- local access - required by water systems and required by electric service

- telccommunications and water systems require electric power

- there is a need for considerable coordination among agencies within the transport and especially the water
sector

- coordination is also needed among watcr uscrs, especially CEL and ANDA.

b. Projected Growth Rates

Projected growth in demand for these services are largely consistent with population projection and economic
scenarios. Total population is projected to grow at 2.5 percent per year and GDP at 1.0 percent through 1993
and 4.5 percent thereafter.

On the other hand, road transport, according to cach dcpartment, is expected to grow at 5 to 7 pereent per year,
powcr al 5 pereent per year through 1993 and 7 percent thereafter, while eleccommunications demand is
projected at about 6 percent. These growth rates are reasonable within the typical demand projection function
of :

g=n+ey

rate of growth of demand

= population growth rate

income /elasticity of demand

rate of growth of income per capita

< o o0e
|

This function is adjusted for other variables relevant of each sector. Water is not projected on a demand but
on a basic need basis.
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TABLE [.A.9

INSTITUTIONAL RELATIONSHIPS BETWEEN SECTORS
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8. ENVIRONMENTAL CONCERNS

a. Jntr tion

Concern for the environment has been slow to develop in El Salvador. Yet, prospective lenders are acutely
aware of environmental concerns and are likely to condition financing to appropriate measures. In many cases,
measures to protect the environment make good economic sense to the agencies involved so they can be counted
on to support them. Other measures do not entail additional cost, requiring only care in implementation.

This section covers three topics:
- negalive environmental impacts on infrastructure
- infrastructure impacts upon the environment

- potential competition for Lempa River Water Resource

k. Impact of Environmental Problems upon Infrastructure

(1) Deforestation and Erosion

The negative impacts of deforestation arc numerous. We are concerned especially with its detrimental impact
upon the rate of erosion and the resulting supply of clectric power and drinking watcr.

Deforestation is onc of the causes of erosions and increased siltation in reservoirs, their reduced capacity and
reduccd productive life at hydroclectric plants. It also causes reduced flows in many wells and other water sources
as watcrsheds retain less water, This scction discusses in some detail the impact upon siltation.

(2) Reduced Gencrating Capacity

Duc 1o an increasing siltation rate, the generalting capacity of the rescrvoirs on the Rio Lempa is diminishing.
This reduces electricity production because:

- Loss of storage means that the excess water of the rainy scason cannot be uscd during the dry season.
Therefore another sonrce of electricity must be found.

- Il the excess water of the rainy season has to be spilled over the dams to the sca, rather then used in the
turbincs, it is lost and production of clectricity for the whole ycar diminishes. In other words, as the capacity
lo store watcr is lost, the hydro plants become run-of-the-river plants which only produce as much power as
there is water in the river at the time.

(a) The Existing Resources

There are four hydroelectric plants on the Lempa River, each with a storage reservoir. The Cerron Grande Plant
is the most important, The table below helps explain the importance of each plant. CEL estimates of live
storage, made through standard engineering techniques, details of which have not been available to 1SA
consultants, are expressed below both in million cubic meters of water and in millions of kilowatt hours which
the water can generate in the plant itself. The MW capacity of the plant and the altitude above sea level of the
reservoirs are also shown:
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1988
HYDRO PLANT STORAGE CAPACITY INSTALLED ALTITUDE
in millions of CAPACITY
m3 kWh MW melers
Gurajayo . . 15 .
Cerron Grande 231 . 135 243
5 de Noviembre .. . 80 .
15 de Septiembre 393 22 156 49

By dividing the storage in kWh by the installed capacity in kW (IMW = 1000kW), we can obtain thc approximate
number of hours it would take to empty the reservoirs if there were no inflows.

As for the general usefulness of each plant within the system, it must be remembered that the watcr that flows
through onc plant will eventually rcach all other plants downstream, and will be used again. It follows that
storagc capacity is more valuable in the plants higher up the river basin.

(b) The Cerron Grande Reservoir

The most important reservoir on the Lempa River is Cerron Grande. It is the largest and there are two morc
plants downstream that usc its water.

CEL has paid particular attention to this reservoir and has periodically carried out measurements 1o detcrmine
how much storage capacity is left. The conclusions from the table below are alarming. If sedimentation continues
at the 1988 rate, the storage capacity will be lost withia 10 years. If the rate slows down, the life of the reservoir
can be extended for a few ycars. Mcasurement crrors, if they exist, would alter the gravity of the problems, only
to a degree.

STORAGE VOLUME LOSS Lines at Cerron Grande Reservoir

DATE OF STORAGE LOSS OF STORAGE CAPACITY
MEASUREMENTS CAPACITY Betweei Average per
measurcment year
million m3 million m3 million m3
Fcbruary, 1979
122 13.6
Fcbruary, 1988
24 24

November, 1988
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c) Other Reservoirs

While Cerron Grande has been selected as an example because of its importance, it is in no way unique. The
first plant built by CEL (5 de Noviembre) has suffered the following reduction in storage capacity.

YEAR MEASURED LIVE STORAGE
(million m3)

1953 168
1963 133
1973 90
1983 .“

(3) Scwage, Urban Refuse and Excavation

These concerns are especially serious in the San Salvador metropolitan arca, as they may contribute to
accelcrated reservoir siltation and reduced hydroelcctric capacity. The rivers in the arca are a dumping ground
for all kinds of urban refuse. Much of the debris of the 1986 earthquake ends up in the gullies that feed these
rivers. So docs the earth excavated from new construction sites. There is no end in sight to the development
of the metropolitan arca. Development will certainly spread to other centers in the Lempa Valley and the
dumping is bound to continue.

(4) Rccommendations

We recommend that the issues of reforestation, trcatment and collection of urban and industrial rcfuse, and
cnforcement of regulations against indiscriminate dumping should be addressed as quickly as possible.

The short-term remedy is more pressing. The above measures recommended above will be 0o late 1o save the
Cerron Grandc and other reservoirs. The GOES should stop the bedload of the Acelhuate and other rivers from
reaching the reservoir. This can be achicved by repairing the drop structures that have collapsced and by adding
check dams, weirs and like structures. Emergency and subscquent plans are laid out in Volume 1V - Elcctric
Power,

¢. Infrastructure Impacts upon the Environment

(1) Transportation
(a) Highways

While opening new roads may have important negative impacts upon the environment, highway rehabilitation
and improvement do not. Nevertheless, the following impacts need to be considered:

- change in land and water use

- change in water drainage

- insufficient slope stability and rock slides
- vehicle exhaust pollution.
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1) Land Use -
The proposed highway projects will have the greatest impact upon land use:

- Direct Impacts: as a result of the improvements proposed for the first five year plan (duve to road
widening and new geometry), approximately 400 hectares of land will be taken for additional right-of-
way.

. Indirect Impacts: As rehabilitation and improvements reduce travel times, vehicle maintenance and user
costs, there will be some limited generated traffic and shifts in land use patterns. Industry, residential
areas and commerce may find decentralized locations more feasible. Thus these uses may become more
dispersed, absorbing some additional green areas and farm land. However, this may also alleviate some
problems related to urban concentration.

2) Drainagc
Poor drainage conditions along roadways, in addition to the damage to the roadbcd, contribute to increased
erosion and destruction of the original cnvironment. The road rehabilitation and improvement program, through

improving drainage, will minimize watershed interference and potential dislodgings from water saturation along
roadway sections.

3) Slope Stability

Proper slope design and appropriatc construction technigues should minimizc only risk that a widencd right-
of-way might lead to unstable slopes and cventual mud and rock slides.

4) Vehicle Exhaust

This is a significant problem, especially in urban arcas. However, for the recommended highway invesiments,
the impact is expected to be positive. Road rehabilitation and improvements will result in more fucl-cfficient
travel specds, less traffic congestion, and, as a result, less exhaust pollution.

5) Conrclusion

ISA Consultants expect the proposed highway program will not adversely affect the cnvironment. A mildly
ncgative land-usc impact will be offsct by drainage improvements and reduced air pollution.

(b) Ports

Proposed construction work in other modes do not pose environmental problems of any importance. All
planning of Acajutla rehabilitation or expansion should mitigate potential shoreline impacts such as sanding,
erosion and silting.

(c) Airports
No expansion in capacity is proposed at present for either the International Airport of El Salvador nor for the

Ilopango airport. However, there should be a review of increased noise levels for any future expansion, especially
larger airliner capacity at Ilopango.
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(2) Water Supply and Sanitation
(a) Direct Discharge of Waste Water

The most serious problem is the discharge of raw, untreated sewage into streams, rivers and lakes. A minimum
of 42,000 cubic meters are dumped daily, much of which into the Acelhuate, Tomayate and Las Canas rivers in
the San Salvador area. Contaminated and polluted watermantles create hazardous health and environmental
conditions, and contribute 1o the destruction of the natural habitat for water fauna and flora. It is also a causc
of siltation in rivers and rescrvoirs, thus reducing reservoir capacity. The GOES should consider the installation
of scwage treatment plants.

(b) Defective Pipelines

The distribution pipelines in many systems present much greater than accepted water losses. Due to advanced
age, pipes have developed substantial leaks. During low pressure periods and service interruptions, extrancous,
non-potable underground water can be absorbed.

This was discussed with ANDA maintenance staff during ISA field trips. The replacement of defective pipes is
costly.

Asbestos-cement pipes arc also known to have been uscd in water supply systems. This could result in serious
community health hazards.

(c) Sewerage Coverage

The higher the urban water supply coverage is the more reach of scwerage systems becomes a matter of concern,
Providing watcr supply and not providing scwerage imply that sewage is discharged into open ditches, alongside
streets leading to foul-smelling hcalth hazards.

Thercfore, ISA strongly recommends new urban programs to balance sewerage services with water supply.
(d) Other Sources of Water Supply

Water supplicd from non-public sources such as springs, hand-dug wells, rivers and lakes arc subject to pollution
from cfflucnts, chemicals, animals and people, and arc generally considered major sources of water-borne
discases. Therc is little information on the water quality at thesc non-public sourccs.

(¢) Well and Latrinc Location and Design

The ISA Consultants did not have an opportunity to review the implementation of past hand-pump and latrinc
projects in small rural communities. If instructions were not followed regarding location and design, it is entirely
possible there are latrines located too close to underground water supply sources, which then become
contaminated. There may also be a need to further consider alternative latrine designs to the dry latrines that
are currently being used.
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() Impact of Proposed Projects

In general, new or expanded water supply projects have positive environmental and health impacts. This is not
the case, however, when water is supplied without making adequate provision for waste water collection and
disposal, nor when sewage is discharged without previous treatment.

Proper site selection in rural areas will ensure that water supply projects do not have other negative impacts.
Thus:

- The site should be free from natural hazards such as flooding and landslides.

- Vegetation and topsoil should not get washed away regularly by surfacc water runoff and related
contamination.

- Water table levels should be considered.

- Vegetation removal is minimized.

The positive impact of water supply and latrine projects in rural areas is enhanced when accompanied by effective
health education programs.

(3) Power

The most significant negative environmental impact of electric power projects are the geothermal plants.

The Ahuachapan geothermal plant is fed by wells which producc a mixture of water and stcam. A considerable
quantity of water is discharged by the plant into a concrete-lined canal which carries the waler to the sea, 60 km
away. The water contains large amounts of chemicals, salts and acids and is highly corrosive. Concrete and stecl
corrodc and lcak resulting in damage to the environment. CEL has 38 people working continuously on this canal.

The water can be reinjected into the ground, but there is a fear that this may reduce the steam production of
the reservoirs, so it is not done.

GEOCEL has recently prepared two proposals to use the heat of the discharge water 16 produce more power
through a "binary cycle process”. The estimatc is to produce 6.6 MW in plants estimated to cost $8 million.

One effcct of the proposal would be to cool down the water, which would then deposit some of its chemical
conltent at the plant, rather than carry it to the sea.

If the cost figures are correct, it would be a good business idca to install the binary cycle plant and therc may
be other compensating cnvironmental benefits.

Oil-fired generation facilitics may result in air pollution. Projects should be reviewed for the possible need of
mitigation measures.

Transmission and distribution facilities seldom encroach upon the environment. There may be a need to review
security measures against accidents and monitor the effects of human activities near high-voltage electricity.
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(4) Telecommunications

Telecommunications infrastructure has a very limited impact on the environment. Civil works are generally small
and localized, the use of energy is minimal and, because it essentially relies on electric power, it is relatively
clean. Unless large buildings or antennae are needed in ecologically fragile areas, environmental assessments
are not warranted for telecommunication projects. In that case, the impact of electric charges upon life should
be examined.

Teleccommunications can actually have a positive ecological impact, allowing for early reporting and better
response (o alleviate human suffering and damage in the event of national disasters,

d. Potential Competition for Lempa River Water Resources

Walcr is a scarce resource in EI Salvador, and since demand is increasing, the availability is expected to decline,
presenting potentially serious problems. ISA Consultants agreed in an amendment to this contract, to examine
the major demands upon the use of water resources. Demands upon the water resources of the Lempa River
were identificd as a potential problem and, therefore, we have reviewed available information on the river’s water
balance.

Information on the water balance of the Lempa River has been gathered from the Ministry of Agriculture, CEL's
Hydrology Management and the Pan American Health Organization (PAHO).

The fundamental objective of this study is to determine whether there is a need to investigate whether preventive
mcasures or institutional cooperation is necded to deal with limited water resources. The quantity of Lempa

River waler nceded to generate electricity and for domestic, industrial and irrigation purposcs have been
calculated in order (o comparc with the current availability of water,

9. CONSOLIDATED PROJECT RECOMMENDATIONS

This scction presents:

- for cach scctor, a summary of investment needs by project or program and their cconomic and social
impacts

- adiscussion of qualitative evaluation criteria

- asummary of recommended planning and project-related studies, technical assistance and training
activitics.

a. Transportation Investment Needs

Table 1.A.10 presents a summary of the identified highway investment needs, broken down by the six
rehabilitation and improvement programs proposed for the 1990-1994 five-year plan, and the subsequent six-
year plan made up of further rehabilitation work and bridge reconstruction.

MOFP's inefficiency, combined with the effects of the war and structural adjustment, leads the highway sector to
suffer the most from chronic underinvestment. Thus the unusually high internal rates of return presented in this
report for investments in the improvement and rehabilitation of roads. The nation’s special, primary and
secondary highways promise extraordinarily high social returns, confirming their long-term neglect.
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TABLE 1.A.10

HIGHWAY INVESTMENT NEEDS, 1990-2000

B L L L T R R L L +
| PROGRAM {TOTAL  |NB/! [IRR |
| |cosT 2 12% % |
| | (us$1000) | | |

1. 1990-1994 Five-Year Rehabilitation
and Improvement Plan

I I | I
I I I I
[ I I I
I I | I
| Pan-American Highway | 76,792 | 7.7 75|
| Coastal Highway | 22,500 | 11.0 | 150 |
| Special and Primary Highways | 32,868 | 14.4 | 126 |
| Secondary Highways | 40,759 | 13.9 | 149 |
| Tertiary Highways | 10,697 | 4.4 | 92 |
| Rural Roads | 13,422} 3.0 ] 52|
| susTOTAL | 197,037 | | |
I I I I I
|2. 1995-2000 Rehabilitation Plan | 170,000 | | |
I I I | I
|3. Bridge Reconstruction Plan | 21,800 | | |
! eese|
JTOTAL | 388,837 | | J
4eeccccucsncnsnsssancesseseroeaneaan e aacasacsrechorsanssncmanoen +

Source: ]SA Consultants
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Table I.A.11 dists the costs of investment needs in other modes for the 1990-2000 period. These include
emergency repairs of the Acajutla port and rehabilitation of the International Airport's pavement structure,
Expansion of these facilities in the later 1990s may be required after further study. Volume II contains a
preliminary evaluation of these expansion needs. Rail investments should be considered as part of a full review
of its role in the transport system.

b. Water Supply and Sanitation Needs

Table 1.A.12 summarizes water supply and sanitation investment needs for 1989-2000, including projects underway
during 1989. Costs per capita were multiplied by populations to be served to obtain totals. While the costs of
current and proposed projects are agency and ISA estimates, the remaining needs are computed as differences
and not on a per capita basis. Thus, since actual per capita costs vary by project, the total remaining needs
figures arc less accurate.

Table 1.A.13 shows the results of the economic and health impact analysis of seven complete modular water
supply and sanitation systems. The table indicates a higher priority for:

- small rural handpump - latrine systems due to their low cost

- large urban systems due to high prices for water from other sources and high per capita demand.
Modular systems serving 1,000 to 5,000 people are marginally feasible. This suggests a necd to review design
standards, construction and contracting procedures with a view toward reducing per capita cost, espccially for
communitics of 1,000 to 5,000 people. With lower costs, higher coverage targets can be sct.

Other than consumer surplus, benefits include health care and human resource savings, corresponding to reduced

morbidity and infant mortality. Also, since diarrhea incidence is greater and per capita costs are smaller in rural
arcas, the health impact in rura} areas is much greater.

c¢. Electric Power Needs

Table I.A.14 summarizes electric power investment needs and an economic evaluation of proposed alternative
gencration facilities. In order to meet short- and medium-term generation needs, economic evaluation indicates
that slow-spced diesel gencrators are preferred. If, as discussed elsewhere, peak demand is not checked and
work on expanding Cerron Grande cannot be accelerated, CEL would have to consider a non-economical gas
turbine gencrator to meet additional demand,

CEL has placed heavy emphasis on geothermal plants to meet generation needs forecasts for the year 2000.
However, these plants are very expensive and economic evaluation demonstrates it is one of the least economical
energy generation systems. The expansion of existing hydroelectric plants, together with their preservation,
presents a much higher return.

+ Tech - Louis Berger +  Choussy



Infrastructure Sector Assessment

TABLE 1.A.11

SUMMARY OF PORT & AIRPORT INVESTMENT NEEDS, 1990-2000

L AL L L e EE PP P LR +
| [ToTAL |
| |cosT |
| MODE / PROJECT | €US$1000) |
Rt RS fonensess !
[PORT OF ACAJUTLA | |
I I I
|1. Repair of Pier "A" | 15000 |
I I I
|2. Repair of Damaged Cargo-Handling | |
| Equipment | 3,160 |
I I I
|3. Others (Appendix 11.B.3) | 1,100 |
Joremsmsesen st [-oeseeess !
|SUB-TOTAL PORTS | 19,260 |
[roesssmsmremnsrarne e [ |
JINTERNATIONAL AIRPORT OF EL SALVADOR | |
I I I
|1. Pavement Structure Rehabilitation | 3,000 |
I | I
|2. Purchase of Electrical and Navagational | |
| Aid Equipment | 520 |
I | |
|3. others (Appendix 11.B.2 Vol.Transport.) | 441 |
Jrrmemeeneme e |-eeees |
[SUB-TOTAL AIRPORTS | 3,961 |
Jrosmenems e Jooeeese |
[TOTAL  PORTS & AIRPORTS | 23,221 |

Azzz=az

Source: ISA Consultants
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TABLE 1.A.12

WATER SUPPLY AND SANITATION INVESTMENT NEEDS

(1989-2000)
|AREA/PROGRAM | POULATION COVERED  [ESTIMATED COST |
| [WATER SUPPLY| SANITATION | (Us $1000) |
R RRALOITITTITEERTRS fommmmmeneees [-ommmeeee- [-=emmeneeeees I
[RURAL AREAS |

IPROJECTS UNDERWAY & ZLANKED |

I

I
IANDA AID-0320 | 600,000 | 600,000 |
[ANDA AID PILOT | 72,500 | 72,500 | 6,300
JANDA KFW | 110,000 | 110,000 | 8,500
|[PLANSABAR 1DB-11] | 378,000 | 193,200 | 23,520
|PLANSABAR-UN1CEF | - | 360,000 | 6,840
|save the Children | 25,000 | 25,000 | 700
SRR S Joreeeneeeees Joraeeeeeeees R s |
[TOTAL | 1,185,500 | 1,360,700 | 75,910 |
Josmnesee AR [-eemeeeeess oo |
[REMAINING NEEDS | | | |
I I I I !
1989 - 1994 | 500,000 | - | 30,250 |
|1995 - 2000 | 1,500,000 | 980,000 | 109,370 |
SRR EEEEE R LT TR [-oemmmneee [=remmemeenes R I
jTOTAL | 2,000,000 | 980,000 | 139,620 |
l"""""‘"""'::'_': ------- "---I ----- =| 444 -‘°"-"-"--====='
|URBAN AREAS | | | |
l-..--_======--_..-..--_-...._...--..--==I | | |
|ANDA PROJECTS UNDERWAY & PLANNED | | | |
SRR L LI LLIITILEEPE I | I I
[Rehabilitation | 150,000 | - | 40,000 |
[ormmmerm e R f-r=oemmeene- [=resmmemeeeeees I
|ANDA PROJECTS UNDER STUDY | | | |
[ormmmmm e I I I I
IS.Salvador Metro Sewarage Exp. | - | 200,000 | 150,000 |
|Sta.Ana/San Miguel/Sonsonate | 100,000 | 167,000 | 27,000 |
|12 System Waste Water Treatment | - | 40,000 | 6,000 |
|Balance Municipal Sewerage Sys. | - ] 349,000 | 11,000 |
R —— Jroeeeees e Jooeeeeeeeens e !
| TOTAL | 255,000 | 756,000 | 234,000 |
Joeeem e Jroeeeseenes |roeeneeees oo !
|REMAINING NEEDS | | 1 |
oot |ronenaneees |roeeemneeees |-onerenenenenss !
11989 - 1994 | 150,000 | | 33,300 |
[1995 - 2000 | 532,000 | 137,000 | 134,270 |
Joomearems s |-omeeeeeees |ooeneeeneens |oroneeeneeeeees |
| TOTAL | 682,000 | 137,000 | 167,570 |

SOURCE : ISA Consultants, Tables I]I.L.1 and L.5
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TABLE 1.A.13

MODULAR WATER SUPPLY & SANITATION SYSTEMS
ECONOMIC EVALUATION AND HEALTH IMPACT

| | DESIGN l INTERNAL | NET BENEFIT/ | INVESTMENT/ | INVESTMENT/ |
| POPULATION | [ RATE OF RETURN | | REDUCTION IN | REDUCTION IN |
] SERVED | L/P/D [ (%) | INVESTMENT IHORTALITY S1000|HOR8]DXTY $1000]
R R [#mmmmrmmennmee [-=enememmnnnn- R iy [=emmmmmmnmnee- |
[Rural | | | | | |
| | I | | [ |
] 400 | 100 | 4.9 | 3.69 | 10.6 | 0.6 |
| 1,000 | 100 ] 13.3 ! 1.08 | 10.6 | 0.6 |
| 2,000 | 100 | 16.2 | 1.27 | 10.6 | 0.6 |
| I I | | | |
|urban Expansion without Treatment | | |
| I | I | | |
| 5,000 | 175 | 8.3 | 0.79 | 18.9 | 1.8 |
| 10,000 | 200 ] 35.8 | 1.73 | 18.9 | 1.8 |
| 25,000 | 250 | 28.2 | 1.49 | 18.9 | 1.8 |
| 50,000 | 250 | 31.2 | 1.61 | 18.9 | 1.8 |
I I | I | I |
|Urban Expansion with Treatment ] | |
I | | ! | | |
| 10,000 | 200 | 9.0 | o0.82 | 18.9 | 1.8 |
| 25,000 | 250 | 17.9 | 1.39 ] 18.9 | 1.8 |
| 50,000 | 250 | 21.2 | 1.63 | 18.9 | 1.8 |
| [ I | I I !
R T LT T T R +
SOURCE: ISA Consultants
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TABLE 1.A.14

ELECTRIC POWER IWVESTMENT NEEDS

(in millions of US$)

e e e oo e o)
| INSTALLATION |ADDED CAPACITY | 1989 - 1994 | 1995 - 2000] INB/1 |IRR
I | M4 | GWH [FUNDED(1)| TO BE | TO BE FUNDED| | |%
| I | | | FUNDED | |TOTAL | |
SRR ST R R R R IR EE
| GENERAT 10N | | | | | I T B
|[Miravalles Diesel Refurb. | 15} 80| 2.2 | ] | I - |
|4 Wellhead Geothermal | 20 | 140 | 46 | | | ] 0.53 | 2.7 |
|Ahuachapan Geoth. Rehab. ] 5] 115 16 | | b - |
|Gas Turbine (at Soyapango?) | 2] 80| | 9 | ] 0.19 | -3.1 |
|Slow-speed Diesel(at Acajutla?)(2) | 40| 320 | 55 | | | 1.19 | 4.2 |
|Serron Grande Expansion | 164 80 | | | 43 | | 1.75 ] 19.5 |
|Berlin Geothermal | 70 | 500 | | | 143 | ] 0.76 | 9.0 |
[oooee e it WAt |eeeees TR R R Rty
|SUBTOTAL | | | 64.2 | 64 | 186 | | 5) | |
T U ST |
| TRANSMISSION ] } | | ] | | } |
[Interconnection with Honduras | 70 | 300 | 28 | | | | | |
|Expansion (3) | [ ] | 23 | 25 | | | |
oo R R |eeeeees [eeeareanees R R
| SUBTOTAL | ] | 28 | 23 | 25 | | | |
R ST OSSOSO !
|[DISTRIBUTION | | | | | | | | |
[Refurbish Urban Systems | | | | 30 | ! | | |
|urban Expansion | | | | 30 | 45 | | | |
[Rural Electrification | | | 17 | | 23 | &) | | |
Jroseeeee R i R Joeeeees [eeereneeens R R R
|SUBTOTAL | | | 17 | 60 | 68 | | | J
OO U !
|TOTAL TRANSMISSION/DISTRIBUTION | | | 64.2 | 64 | 185 | | | |
e, !
|TOTAL | | | | |535.2 | ! |
PSS rramsam s s s s s s as s soonsasss s nnesnsansna s st o e oo s o R e E s st EEmE s E e R R e s s e e e . +
Source: CEL, CAESS and ISA Consultants

(1) Funding arranged or being negotiated.

(2) If proposed tariff agreements are not adopted to reduce load factor.

(3) Rough estimate, currently under CEL review.

(4) Includes rough estimate for USAID 1995 funding and possible

future funding. Excludes local funds.
(5) NB/1 and IRR for other possible generating facilities: ojl-fired steam,
1.02, 12.1; El Tigre Hydro, 1.56, 17.5: San Marcos, 0.68, 8.5.
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d. Telecommunications Needs

Table 1.A.15 presents a summary of telecommunications investment needs based on ANTEL's preliminary plan
through 1994, These plans should be revised as soon as the National Telecommunications Plan is completed
during the first semester of 1990. The estimates for the 1995-2000 period assume a 50 percent increase in
investment needs, equivalent to a 7 percent growth rate in demand. ANTEL has also included unforeseen costs
since its estimates result from preliminary studies. The economic evaluation of new lines concludes with an
estimate of a 30.7 percent IRR and a 2.2 NB/I ratio.

e. Social Impact and Qualitative Criteria

Table .A.16 represeats an interscctor comparison of the direct employment impacts of infrastructure investments,
in terms of dollars of investment needed to generate one direct job for one year. The order of priority in terms
of direct employment impact would be:

- labor-intensive rural water supply

- urban water supply

- highway improvements

- hydroelectric and oil-fired generation facilitics,

Highway and airport rehabilitation, geothcrmal generation and telccommunications investments are capital-
intensive and contain limited employment impact. The ideal criterion would include the generally greater indircct
employment impact not measured here duc to lack of resources. The resulting priority order would not
nccessarily be the same.

Additional critcria need to be considered in designing an investment program. Onc key arca to be addressed
is the determination of which investments arc feasible during the conflict and which should wait until it is ended.
This suggests that investments in secure arcas, and arcas less subject to damage, take priority.

Another fact often considered is potential political gains such as achieving political support for the government
in conflictive areas. This would suggest that areas recently brought into government control be given priority in
mccting basic nceds.

Certainly, impacts upon income distribution should b taken into account. Rural and urban water supply easily
contain the strongest distribution effect, because a greater sharc of the bencficiaries will tend to be poor.
Transportation and electric power projects will generally benefit the economy, but probably not affect income
distribution significantly. Several studies in Latin America have shown that roads often benefit larger, more
market-oriented farmers, and with few exceplions these projects are, at best, income neutral.

Electricity is usually not available in poorer households, so expanded service tends to benefit more those who
already usc it. Certainly, in the long run, through their impact on the rate of economic growth, transport and
power projects may effectively have an economically progressive impact. Telecommunication investments tend
to benefit the middle classes, being somewhat more regressive in their invesiments in other sectors.

This brief discussion of the numerous elements which need to be considered in evaluating project impact on
income distribution clearly indicates the breadth of analyses which would be needed, project-by-project, to arrive
at any strong set of priorities based on social criteria. The ISA consultants conclude, after this discussions of
social criteria, that a straight use of an economic evaluation criterion be used to set priorities.
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TABLE 1.A.15

TELECOMMUNICATION INVESTMENT NEEDS

(in millions of USS)

Installation of new
telephone lines

Reconstruction of Damaged
Services

. New Technical and

Administration Bldgs.

Digitation of the
Regional Network

Expansion of New Long-
Distance Central Office

Improvements in the Data &
Cellular Phone Network

Other Projects

Unforseen Costs

I I I
I I I
| I I
| 130.0 | 195.0 |
I I !
I I I
| 555 835 |
! I I
I | I
| 951 - |
I I I
I I I
| 8.0 | 12,0 |
I I I
I I I
| 3.0 | 4.5 |
I I I
! I I
| 9.5 |  14.0 |
I I !
| 6.0 | 9.0
I I |
| 4.5  67.0
I I
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TABLE 1.A.16

DIRECT EMPLOYMENT IMPACT OF

Source: ISA Consultants

¢1) in construction only

INFRASTRUCTURE INVESTMENTS
LT LIT T LT PP ¢ tescsccccesessraancacas +
|SECTOR / |[USS INVESTMENT/ |
|AREA OR PROJECT |PERSON - YEAR j
| |OF DIRECT |
| |EMPLOYMENT(1) I
[#omrmmmmmememmeeeeoeeee [rommmmmemmenees I
I ! |
| TRANSPORTATION | |
|Highway Improvement | 24,400 |
|Highway Rehabilitation | 146,000 |
|Airport Rehabilitation | 146,000 |
I I I
|WATER SUPPLY & SANITATION | |
|Rural Systems | 6,100 |
|Urban Systems | 11,300 |
I I |
|ELECTRIC POWER | |
|Cerron Grande Hydro Exp. | 30,900 |
|Gas Turbine | 47,400 |
|Slow-speed Diesel | 39,600 |
|Central Geothermal-Berlin | 160,000 |
|Wellhead Geothermal | |
| I I
| TELECOMMUNTCAT IONS | |
|New Lines | 382,000 |
I | |
T T Ll cremcncan cremaaene +
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f. Recommended Studies and Technical Assistance

Table 1.A.17 shows a summary of recommended studies, technical assistance and training. One proposal is for
overall GOES tariff deregulation to depoliticize the tariff adjustment process.

With respect to transportation, a simplified national transport study is proposed to help make basic intermodal
and modal strategy decisions. MOP and rail management studies should also be considered in order to come
up with detailed proposals for streamlining and achieving operating efficiency. Technical assistance in pavement
and maintenance management is also proposed.

To improve the rural water supply institutional framework, a GOES-produced policy paper should be prepared
with technical assistance. Subsequently, a specific institutionai review of PLANSABAR is recommended. A tariff
study is also proposed. Technical assistance is proposed in design standards, inventory and maintenance of urban
systems and in several areas for rural water programs.

To help solve some of the arranged electric power sector's key problems, a GOES committee to design a
profitable and credit worthy encrgy distribution system is proposcd along with a general tariff study, a study of
siltation reduction measures and another of the environmental impact of geothermal plants.

Since the International Telecommunications Union (ITU) is helping ANTEL prepare a national plan, no specific
additional studies were identified. ITU should continue participating with a technical assistance and training
program,
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| Sector
| Agency

TABLE 1.A.17

RECOMMENDED STUDIES, TECHNICAL ASSISTANCE AMD TRAINING

| Planning Studies

| Management Studies |Project/Environment |Technical Assistance|

| Studies

| and Trainim |

|Transportation:
|moP

[simplified
I

|National

|Transportation

|MOP Management

|Rail Management

|Feasibility and
|design of all pro-

|posed projects with

|available funding
I

|Acajutla Port
|expansion; airport
|pavement rehab.
|design

I
|-Highway Pavement |
| and maintenance |
| Management System |
|-Bridge Management |
| System |

!
|
I
I

l ........................................................................................................ I

|water Supply and
|Sanitation:
| ANDA

PLANSABAR

|Rural water

|water

I
[policy

|Tariff study

|Design:

I

|-Expansion for 3
| cities

|-Sewage treatment
| 12 cities
|Feasibility:

j-Urban balancing &

| expansion
I
I

Review of PLANSABAR |

-Review design
standards
-Inventory and
maintenance system

| |
! I
I I
I |
| |
| I
|-Rural Water T.A. |
| I
| |
| |
| I
| [

l ........................................................................................................ l

|Committee: distribu-|-Siltation reduction|Not yet identified

|tion management

| measures

| | |system |-Impact of geother- |
! | ] | mal plants |
e e R A !
|Telecomunications |ITU plan underway | | |Design and implement ]
| | | ] |training program |
TR I !
}Infrastructure | | | [Tariff deregulation |
{Sector | | | | |
R il L L Y LR L P TP Y ccvacs ®eroencrnecccscscscsnnnnannscocnasnre +
Source: From each sector report,
(1) or by sector as indicated.
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B. COUNTRY PROFILE

This profile covers the overall environmental, demographic, economic, and institutional aspects of El Salvador.

1. ENVIRONMENT

This is an environmental overview of El Salvador and not an environmental statement. A section on specific
environmental concerns regarding planned and identified projects is included in the previous chapter.

a. General Climatic and Topographical Conditions

The dominating factor in the climate of El Salvador is its location at approximately 13° North latitude. This
tropical location results in little variation in the number of hours of daylight throughout the year. Variations in
the climatc are the result of changes in elevation from the coastal plains to the mountains, and of the weather
patterns generated by the Atlantic and Pacific Oceans and invasions of polar air, unique to Central America.
When the Atlantic weather patterns are dominant, polar invasions result in excessive rains. Otherwise, the result
is dry, clear, sunny conditions during the day and frosts in the mid-level valleys and highlands at night.

The other major factor in the climate is topography. El Salvador’s south side lies along the Pacific Occan while
a central mountain range in Ahuachapan, Santa Ana, Sonsonante and La Libertad separates the coastal plains
from the Northern highlands in Chalatenango, Santa Ana and Morazan. The mountain ranges are gencrally
volcanic, steep, and interspersed with valleys. These valleys experience a wide range of climatic conditions within
the tropical parameters.

The mountains result in three distinct climatic zones (see Tigure LB.1). The first, "Hot Tropical Savannahs",
cover elevations from sca level to 800 meters. This includes all of the coastal plains and the mountain foot hilfs.
This is the zone commonly thought of as the "tropics” with consistently high year-round temperatures and lush
vegetation. Interestingly, all but two of the departmental capitals are found within this zone. the average
monthly temperature varies from 18° C to 22° C, with the hottest part of the year being right before the rainy
scason. As clevation increases in El Salvador the temperature drops approximately .60° C every 100 metcrs.
This results in parts of the hot tropical savannahs which are cooler than the coastal plains.

Warm tropical savannahs encompass those areas between 800 and 1,200 meters and consist of the high plains
and upper foothill areas. These lands are very similar to hot tropical savannahs except for the gradual change
in temperature as elevation is increased. Sometimes polar invasions cause atypically cold nights, occasionally
resulting in frosts. These savannahs account for the majority of the land in El Salvador.

Cool tropical highlands are located at elevations in excess of 1,200 meters, up to the highest in El Salvador at
2,730 meters. These highlands are found in northern parts of Santa Ana, Morazan, and Chalatenango and in
the central volcanic mountain range in Santa Ana, Ahuachapan, Sonsonate, and La Libertad. The mountain
forests, being rapidly depleted, are located here. Frosts are common in these areas in December, January and
February, even at low altitudes, caused by cold air passing over the mountain tops and, being heavier than the
warm tropical air, cascades down the mountainsides and is collected in the valleys. In the Valley of the Oranges
(located in Sonsonate), the surrounding terrain funnels cold air into the valley causing frost at an altitude of only
1,450 meters.

« Tech - Louis Berger «  Choussy



WAP 1.B.1
CLIMATIC ZONES

Hot Tropical :Coastal Plains and
Savanahs :Valleys to 800 meters

Warm Tropical :Midlands from
Savanahs :800 to 1800 meters =

Cool Tropical :Highlands above — ]




Infrastructure Sector Assessment 56

Weather in Bl Salvador, as is normal for the tropics, is divided into wet and dry seasons. Gencrally the dry
season lasts from November to April and the wet scason from May to October. The scasonal characteristics are
shown below.

AVERAGE SEASON CHARACTERISTICS

Time of Begins  Ends Days  Duration
Year Weeks

Dry Season Nov. 14 April19 157 221/2
Transition April20 May 20 31 41/2
Wet Season May 21 Oct. 16 149 21
Transition Oct. 17 Nov. 13 28 /04

Source: Meteorologic Service, Natural Resources Center,
Min.of Agric.& Livestock.

The distribution of rainfall in El Salvador is shown in Figure 1B.2. A cursory glance will show that the

quantity of rainfall is directly proportional to the elevation of the land; it follows the topographic map almost
exactly.

b. Environmental Impacts of Land Use and Tenure

(1) Land Use

Land in El Salvador is overwhelmingly used for agriculture purposes. The area of land used in agricultural
production is shown by crop in the table below. A full explanation of each crop system ecological impact is then
presented.

PRODUCTION CROP
1983-1988
(in 1,000s of manzanas)

Year Coffee Cotton Sugar Corn Beans Rice

1983/4  248.2 52.5 5 18.0

1984/5  243.9 53.3 . S5 21.9

1985/6  234.2 39.3 59.0  362.1 83.3 2.7

1986/7  234.2 29.6 1 17.2
4 3

1987/8 2342 19. 56.6 398.5  89.3 16.7

Food crops in El Salvador consist primarily of corn, beans, and rice. These, plus horticultural crops, make up
the diet of the majority of Salvadorans. Export crops consist of coffee, cotton and sugar cane. Coffee is grown
on the mountain slopes whilz cotton and sugar canc require large quantities of relatively level land. For the time
period under consideration, land used for corn production has expanded by 16 percent to 398,500 manzanas.
Land uscd for beans has increased by 11 percent to 89,300 manzanas while rice land has decreased from a high
of 24,700 manzanas in 1985 to 16,700 mz. in 1987. The expansion of corn and bean land, depending on its
location, can have potentially disastrous results. Assuming mest food crop farmers havs very small holdings, the
conscquences are deforestation, erosion, fertility loss, and siltation of the reservoirs and rivers. The poorest of
the poor, with land least suitable for row crop agricuiture, rely on slash and burn land clearing as a way of life.
This opens the land to crosion and fertility deterioration.
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Coffee is the-most important cash crop in El Salvador generating most of the foreign exchange and ranking
second only to corn in cultivation area. Price declines from 1982 to 1984 had the effect of reducing the quality
of husbandry provided to the land. The result was not only a reduction of coffee yield but a deterioration in the
fertility of the land and increased erosion. Stable world prices eliminated the decline in land devoted to coffee
production for the years 1985-88, being the amount of land (234,200 mz.) unchanged for these years.

The amount of land devoted to cotton production in 1987 (194,000 mz.) was only 40 percent of its 1983 level, duc
to declining world prices. Cotton production requires a high level of skills regarding the appropriate use of
pesticides, herbicides and fertilizer. Impropes use of these chemicals has damaged fields and forests surrounding
the cotton fields, caused serious reduction in wildlife due to chemical poisoning, and has led to the deterioration
of water quality in down-stream watersheds.

The amount of land devoted to sugar canc production has remained fairly constant from 1983 to 1987, with
56,600 mz. devoted to its production in 1987, Sugar cane production requires the burning of the crop, while it
is still standing, to clcar the leaves that sustain the plant. This makes the field accessible for harvest, but creates
two negative impacts. First, the burning of thousands of manzanas of cane fields causes much air pollution and
second it deprives the soil of the return of the nutrients in the lcaves.

Figures for land used in livestock production were no  vailable. Livestock production has two potential negative
environmental impacts. Onc is overgrazing which depletes ground cover and contributes 1o soil erosion. The
other may arisc from feed lot production where concentrated animal wastes may make their way into water
systems, thereby polluting strcams and lakes, and contributing to growth of algae that kills the fish population,

Occan and brackish water fisheries are not yet responsiblc for negative environmental impacts. However, two
important issucs must be identified at this point. First, as occan fisheries arc expanded, the concept of the occan
as a resource that has to be managed in order to maintain desirable levels of production should be instilled in
thosc cntering this field. Sccond, brackish water environments in the form of mangrove swamps are being
destroyed at an increasing rate. This not only creales an imbalance in the ecosystem, but can destroy a resource
of great potential economic value, should shrimp farming be introduced and developed here.

Regrettably, harvesting of forest products is one arca that has shown alarming long-term growth. This activity
provides a great potential for sustained benefits. Yet, at the levels that it has been carried out, it is perhaps the
most destructive economic activity in the country, hcing the main contributing factor to scrious erosion. Forests
arc harvested for commercial lumber and firewood as well as used to clear land for food crops. Generally, the
first two uses can be managed and trees can be treated as a renewable resource, However, this is not the case
when trees are cleared to provide land for food crops. This is only viable where the land's slope is suitable for
farming.

(2) Land Tenure

The land tenure system is summarized in Table 1.B.1.
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TABLE 1.8.1

LAND TEMURE, 1971

farm No. of X Ares in X
Size Farms Hectares

Under 2 Ha. 191,527 70.1 151,326 10.4
2 to 4.9 Ha. 43,414 $.1 131,984 9.1
5 to 9.9 Ha. 15,598 5.8 110,472 7.6
10 to 49.9 Ha. 16,150 5.9 342,430 23.6
S0 to 99.9 Ha. 2,238 8 154,164 10.6
100 to 500 He 1,739 .6 342,878 23.6
More than 500 Ha 202 .07 218,641 15.1
Total 270,868 100.00 1,451,875 100.0

Source: Third Census of Agriculture, 1971, DIGESTYC. Taken
from E\ Salvador Perfil Ambiental Estudio de Campo,
EMTECSA de C.V. and USAID 1985.

In 1982, UCA's "Boletin dc Ciencias Economicas y Sociales" estimated the average annual incomc of
economically active people in El Salvador to be C2,075 per ycar. However, 98 percent or 1,116,000 of thesc
people made less than C950 per year. We are reasonably surc that these figures include nearly all of the farmers
owning less than 4.9 Ha. of land. Thesc are the pcople with the least araole land, due to slope or fertility, and
yet who must work their land the most intensively without regard to conservation. Herein lics the root of the
problem discussed above. The smail farmers must stop farming slopes that are susceptible to casy crosion. This
mcans providing them with opportunities to acquirc land that is more suitable to cultivation, thercby allowing
the land that they now farm to be reforested or returned to its natural state of trees and underbrush to stop
erosion.

C. Environmental Problems

The 1988 population of El Salvador is estimated to be approximately 5,000,000. Given that its surface area is only
21,000 square kilomelers, people are the major source of environmental problems. The number of people, when
combincd with (he land tenure situation, their need for fucl and food, and the instability brought on by the war,
is an cnvironmental disaster in action.

The war has caused steady migration from rural to urban areas at a rate, assumed for the purposes of this study,
of 1.5 percent per year since 1984. However, the war is not the only cause. The absence of opportunity for
economic or social well being in the countryside has itself been the engine for years of steady migration to the
cities of El Salvador as well as other countries.

This migration, rather than relieving the pressure on the land, has concentrated the problems of water supply
and sewcrage disposal in a number of burgeoning metropolitan areas that do not have the resources to deal with
these problems. And while nearly half of the population now lives in the cities, the other half continues to exert
tremendous pressure on the land. These environmental problems do not exist independent of each other. Three
major problem areas are discussed below.
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(1) The Land

A root cause of the Salvadoran environmental problems is deforestation, whether for fuel, lumber, or to clear
land for cultivation. The immediate effect of this is the erosion of the topsoil. This is a function of the land's
gradient and the care with which it is managed. Given that much of El Salvador's forests are located on
gradicnts of greater than 8 percent slope, the impact is immediate when the first rain falls. Further, in many
areas, land use is monocultural which, without proper husbandry techniques, denies it the opportunity for
rejuvenation and is conducive to erosion. Finally, soil and land conservation techniques are practically unknown
in El Salvador.

The watersheds of the Lempa river and it tributaries are in a state of extreme erosion. It is estimated that 44
percent of the area north and north west of the Cerron Grande dam, an area of 1,200 km2, is virtually without
protective vegetation. This stripping of the land and subsequent loss of the top soil not only reduces productivity,
increasing the cost of production, but also reduces the absorptive capacity of the land, diminishes the
subterranean aquifers and silts the rivers and dams.

(2) The Water

The Salvadoran hydrologic system consists of lakes, rivers, lagoons, estuarics, aquifers and the Pacific Ocean.
From thesc the country takes its water for human consumplion, agricultural and, industrial use, fish, and
hydroclectric power,

The quantity and quality of these waters arc diminishing at a ratc, that threatens the generating capacity of the
country's power system. The heart of the problem is the erosion brought on by dcforestation and poor land
management. These two factors contributc to the loss of subterrancan waters and to the premature aging of the
surface water system. Rivers and lakes are slowly but steadily filling with silt, trash, chemical run offs, and
sewcerage from the citics. These not only fill the lakes and rivers, destroying their capacity as reservoirs, but also
contribute 1o the growth of Jacinto de Agua, a water plant that clogs strcams and lakes, depriving the water of
light which, in turn, reduces the decomposition of organic matler.

Another source of concern is the expansion of citics. As more land is put under pavement, and as cities grow
in sizc without adequate sewerage sysicms, the discharge of untreated wastes, the dumping of rubbish and soil
into the water system makes the problem even worse. In short, deforestation is the first step in accelerating
the movement of the soil into the rivers and lakes; and urbanization augments the problem. The implications
arc that the working life of the lakes created for power generation are being reduced considerably, water quality
is diminishing and the quantity of water available is being reduced.

(3) Pollution

The extent of industrial pollution is still relatively small in El Salvador. This is duc to the low level of
industrialization in El Salvador and not 1o any recognition of the necd for legal and technical mechanisms 1o
control industrial pollution or to the enforcement of thosc regulations. However, three serious sources of
pollution do exist:

- the burgeoning quantity of human, commercial and industrial wastes that is generated in the cities

- the pollution caused by industrial, gasoline and diesel engine emissions into the atmosphere

- the indiscriminate use of chemicals for agricultural production.
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Population growth, economic development and the increase in non-biodegradable disposable products are
combining to create one half of a serious ecological problem in El Salvador. The absence of educational
programs to create public awareness of environmental conceras, problems and potential solutions, the lack of
waste management programs, and governmenial indifference constituic the other half of the problem. The result
is an increase in sewerage and trash with no management or facilities, no programs for recycling, no short- or
long-term planning being done in the area, and no public or political support for corrective measures.

El Salvador provides a market for agricultural chemicals that are either restricted or forbidden in much of the
world. Chemical contamination from the indiscriminate use of herbicides, insecticides, rodenticides and
fungicides poses a serious health threat to those who must apply them, those who live in surrounding, arcas,
(especially when they are applied from the air) and to those whose water supply is polluted by the chemical run
off.

Further, the impact on wildlife cannot be estimated. People are only now becoming aware of the fact that many
species of benevolent insects and birds have disappeared from the countryside, and aquatic life is diininishing
in streams polluted with chemical poisons. People who use these streams for bathing or drinking water will also
suffer il cffects.

Contamination of groundwater is expected as the chemicals are leached into the aquifers. When this occurs, the
wells and water systems of villages and towns will become poisoned. Also, as these streams reach the occans,
a scrious impact on coastal sca life can be expected.

The problem of vehicular and industrial emissions has becn totally ignored. There arc currently no emissions
standards for autos, buses or industrial sites and today San Salvador suffers from occasional smog. Legislative
concern for gascous and noisc emissions is lacking.

2. Population

a. Population Data and Projections

The last population census in El Salvador was conducted in 1971. All demographic work for the past cightcen
years has been based on this information. Two rcports were used to generate the demographic data on which
the ISA is based. The first was the "Anuario Estadistico 1984, Tomo II" produced by the Ministry of Economy.
It provides population distribution by department, gender, and urban/rural. It was also the source for much of
the data on birth, mortality, and morbidity rates. The second, "Estimaciones y Proyecciones de Poblacion, 1950-
2025," produced in 1986, provided population estimates. Growth rates were independently estimated for this
asscssment by the Consultants in a manner entirely consistent with existing projections.

Rural-urban migration is rooted in rural poverty and accelerated by the war. This mass emigration has led to
distortions in the population distribution of El Salvador. Urban centers have grown at a rapid but unmeasured
rate. Many have sought refuge in other countries without papers, and have remain unaccounted for. Therefore,
the numbers utilized in these estimates arc to be viewed in very general terms. San Salvador, for instance, has
grown at a pacec much greater than the estimates indicate.

The urban/rural data provided by department in the "Anuario Estadistico” is for the years 1980-1984 and is
unadjusted for migration. This adjustment was made annually for the National estimates while the estimates by
dcpartment are not corrected. Nor do the official projections available to ISA Consultants break down
population in each department into rural and urban groups. Therefore, the following steps were used in
generating the population estimates:
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- Emigration estimates were distributed proportionately across the urban/rural sub-groups for all
departments (there was no basis available for allocating differcntly).

- The new urban/rural sub-groups were converted to percentages of the total net population,

- The percentages were then applied to the population estimates in "Estimaciones y Proyecciones de
Poblacion” to generate urban/rural estimates for the years 1980-2000.

- Rural to urban migration from 1985-1990 was factored in at a cumulative rate of 1.5 percent per year.
That is, 1.5 percent of the 1985 rural population was shifted to the urban group; three percent in 1986,
etc. This process was carried out through 1990. At that point, the relative populations were assumed
to be constant and the proportions for 1990 were used to produce the urban/rural calculations through
2000.

- The estimate for the year 2010 generated by compounding the rate of change from 1999 10 2000 out 10
2010. In the year 2010 a gross adjustment for the migration during that decade was made by moving
10 percent of the rural population to the urban group (while this allocation was somewhal arbitrary,
there has been no accurate source since the 1971 census to provide better guidance).

The demographic projections for El Salvador by department and urban/rural location are shown in Appendix

I.LB.1. Table 1.B.2 contains the estimates for the years 1988, 2000 and 2010. The total annual population
projections by department are entirely consistent with official projcctions.

b. Education Levels and Employment Rates

(1) Education Levcls

Education in E! Salvador experiences the same disruptions as the country docs. Having never enjoyed a high
priority with the government, it has suffered cven more due to the war. With the establishment of free and
compulsory primary cducation in 1968, enrollmert expanded slowly to include 79 percent of the elementary-
school age population by 1979. Rural arcas still lacked facilities, cnrolling only 53 percent of their children,
while urban arcas showed an enrollment in excess of 100 percent.  With the advent of the civil war, total
enroliment plunged to 61 percent nationwide in 1981. Eight hundred schools were abandcned and 2,000 more
were closed. Since 1983 enrollment has riscn rapidly. This is due in part to the rural-urban migration, making
cducation facilities available to a greater portion of the population, and to a concomitant expansion in private-
sector cducation facilities.

At this time, the demand for education services exceeds the supply. The following tables show the population
of school age people by age group and the number of students enrolled for the corresponding years, A
comparison of the total columns provide an immediate picture of the inadequate educational opportunities.
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TABLE 1.8.2

PCGPULATION ESTIMATES
(By department and area)

D T T L LT T L L L N L L PR PP PP +
i | 1988 | 2000 | 2010 |
| PROVINCE  |-=r---e---eeccecccmaccccaccacenn |remerermanmnaecenccccconaoanae.. Jomemmeremecricicicieieene e |
| | URBAN | RURAL | TOTAL | URBAN | RURAL | TOTAL | URBAN | RURAL | TOTAL ]
ooneeeenees |-omseeen s e [-eemsensensnsnnsanasannenes [rosememsnennan s I
|AHAUACHAPAN | 67,792 | 186,997 | 254,789 | 101,041 | 240,230 | 341,271 | 160,247 | 277,032 | 437,279 |
I I I | I I I I | I I
|SANTA ANA | 217,760 | 242,865 | 460,626 | 310,183 | 306,790 | 616,974 | 436,748 | 353,796 | 790,544 |
I | I | | I | I | | |
| SONSONATE | 141,534 | 199,612 | 341,147 | 203,283 | 253,657 | 456,940 | 292,974 | 292,515 | 585,489 |
| | l I I | | | I | I
|CHALATENANGO | 86,811 | 161,056 | 247,867 | 126,237 | 205,762 | 332,000 | 188,120 | 237,280 | 425,400 |
I | I ! I I I I I I I
JLA LIBERTAD | 147,815 | 244,247 | 412,063 | 241,334 | 310,593 | 551,928 | 349,033 | 358,165 | 707,198 |
I | | I I I I | | I |
[SAN SALVADOR | 861,868 | 164,368 |1,026,237 |1,195,645 | 178,922 |1,374,567 {1,554,935 | 206,333 |1,761,268 |
| I I | I | I I ! I |
[CUSCATLAN | 70,593 | 138,644 | 209,238 | 102,962 | 177,296 | 280,258 | 154,639 | 204,463 | 359,102 |
I | ! | I | | I | I I
|LA PAZ {93,177 | 168,135 | 261,312 | 135,303 | 214,704 | 350,008 | 199,086 | 231,388 | 430,474 |
| I | I l I I I | I I
|CABANAS | 43,259 | 143,522 | 186,782 | 65,448 | 184,732 | 250,180 | 107,526 | 213,036 | 320,562 |
I I I I [ | I | | | I
[SAN VICENTE | 71,399 | 136,430 | 207,830 | 103,985 | 174,387 | 278,373 | 155,770 | 201,096 | 356,866 |
| I I | I | | | | I I
JUSULUTAN | 139,598 | 271,699 | 411,298 | 203,508 | 347,394 | 550,903 | 305,273 | 400,613 | 705,886 |
| I I ! I | | ! I I I
[SAN MIGUEL | 175,283 | 276,525 | 451,808 | 252,933 | 352,230 | 605,163 | 369,227 | 406,186 | 775,413 |
I | I i | I ! | | I |
|MORAZAN | 53,469 | 149,189 | 202,658 | 79,760 | 191,684 | 271,445 | 126,766 | 221,045 | 347,791 |
I I I | | | I I | | I
LA UNION | 90,693 | 234,298 | 324,992 | 134,534 | 300,767 | 435,302 | 210,901 | 346,804 | 557,705 |
I= I ! I z==sss
| TOTAL |2,281,058 |2,717,594 (4,998,653 |3,256,164 |3,439,155 |6,695,319 |4,611,225 |3,949,752 |8,560,977 |
+ = =+
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Et Salvador
School iAge Population
(in thousands)

...........................................

Ages (5-24) 5-6 7-15 16-18 19-24

1983 2,276 300 1,178 316 482
1984 2,308 305 1,198 322 488

............................................

Number of Students

1983-1987

Year | Total Pre . % Grade . % Second . ¥  Univer-
School School Schoal sities %
RS S

1983 { 1,103 61.3 20.4 852.5 72.4 82.6 26.1 64.4 13

1984 I 1,157 61.8 20.3 884.1 73.8 85.9 26.6 74.1 10
1985 | 1,319 63.2 20.5 940.§ 77.2 90.3 27.4 93.9 19.1
1986 [ 1,419 72.4 23,5 993.8 80.2 90.9 27.1 91.3 18.1
1987 § 1,438 69.1 22.4 1,013.0 80.3 99.3 26.7 92.5 17

...............................................................

Source:  Ministerio de Educacion, Direccion General de Administracion (DIIE), Memoria
de Labores 1986-1987, San Salvador, 1987.

From the above tables it is evident that a large number of school age children are enrolled in school. However,
the different data sources and reporting systems make comparisons difficult.

On a rural/urban basis, information was only available for 1987 and 1988. The indications were that only 10.5
percent of enrolled grade school children werc from rural arcas. Long-run implications encompass continucd high
levels of illiteracy in the countryside, limited skill development and resulting social problems.

The Ministry of Planning estimates illiteracy at 25 percent of the economically active population. As would be
expected, the rural population has the highest rate with 38 percent being illiterate; 43 percent, of the farm
workers are illiierate. The economically inactive population is estimated to be 43 percent illiterate, with 43
pereent of the homemakers not being able to read or write. Rural homemakers suffer an illiteracy rate of 52
percent.

(2) Employment Rates
In 1986, MIPLAN conducted a household labor force survey in the San Salvador metropolitan area. A national

survey of the same type was conducted the following year, The survey results were analyzed by Peter Gregory
of the University of New Mexico. Two of Mr. Gregory's reports are the source for all of the estimates of
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employment, occupation distribution and literacy levels discussed below. They are the "Analysis of El Salvador’s
Household Employment Survey, Final Report”, April 13, 1988, and the *Analysis of El Salvador's Household
Employment Survey of 1986".

The reports were couched in terms of percent of the labor force of El Salvador without giving the survey
population. Therefore, only percentage indicators are presented below.

The table below shows the employmeat status of El Salvador’s labor force by sex, age and rural or urban

location. The overall unemployment rate is estimated at 16.6 percent. However, as of June, 1989, urban
uncmployment was cstimated at 9.3 percent.

Unesployment Rates by Sex, Age, and Residence

(percent)
! MEN 1 WOMEN
Age Groups i Urban Rural Total i Urban  Rural Total
14-19 i 37.0 17.1 24.2 } 43.3 47.0 45.0
20-24 | 20.8 13.4 17.0 | 35.3 37.9 36.1
25-55 | 8.9 8.3 8.6 157 20  17.6
TOTAL : 13.4 10.8 12.1 { 21.8 28.8 26.1

...............................................................

The table shows that older workers have had the opportunity to develop skills and work habits nceded in the
labor market and enjoy the highest rate of employment. The significantly lower rate of uncmployment for rural
youths possibly reflects the use of child labor in agricultural work. There is, therefore, greater need of
employment opporlunities for workers of this age. Note that rural uncmployment for mature malcs is lower than
for their urban counterparts. This may be due to the extreme rural-urban migration brought on by the war.
Apparently, greater employment opportunities for women as office and sales clerks is matched by the
opportunities for women to work as farm laborers, yielding roughly equivalent levels of unemployment in the first
two age groups. Then, however, the greater employment opportunitics in the urban centers is asscried in the
25-55 age bracket where rural women experience a 25 percent higher rate of tnemployment.

Whilc the scope of work for this project called for background information on the distribution of occupations
among population groups, the information was not availablc in this format. Therefore two indirect indication
of occupations and skills are used. First, the table below shows the percent of the labor force with experience
in cach sector of the economy. This shows the sectors in which people have found work and can be taken as a
general indicator of the occupational skills possessed by the labor force by arca.
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Distribution of the Experfenced Lsbor Force
(by Sector of Employment)

MEN WOMEN GRAND
SECTOR UrbanX RuralX Total% UrbanX RuralX Total% TOTALX
Agricul ture 14 .1 73.4 45.2 2.6 34.9 13.0 33.6
Mining 0.2 hd 0.1 0.0 0.0 0.0 0.1
Industry 22.4 7.9 14.8 22.3 17.0 20.6 16.9
Electricity j.1 0.5 0.8 0.1 hd 0.1 0.5
Construction 8.8 4.1 6.3 0.5 0.2 0.4 4.2
Commerce 14.4 3.4 8.6 37.0 2.5 32.3 17.2
Transport/
Comnunication 8.4 2.5 5.3 0.4 0.1 0.3 3.5
Finances 3.7 0.8 2.2 3.5 0.2 2.5 2.3
Services , 26.9 7.3 16.6 33.5 2.9 30.8 21.7
TOTAL 100.0 99.0 99.0 99.0 99.8 100.0 100.0

........................................................................

NB : " less than .01%
Source : Analysis of El Salvador's Household Employment Survey, 1988
prepared by Peter Gregory for USAID/San Salvador

This table shows a labor force with experience commensurate with those of other countrics at a similar stage
of development. Agriculture has provided morce people with work experience than any other sector.

The sccond indircct indicator of the distribution of occupations by the rural/urban dichotomy is the
distribution of labor force by occupational group and gender, shown in the table below. Because of the
severely skewed distribution of education and employment apportunitics toward the urban sector, one cannot
cxtrapolate the information in this table to rural/urban estimates.

Distribution of Labor Force by
Occupational Group (percent), 1986

Occupational Group Men Women Total
Professional /Technical 5.5 6.8 6.0
Public Sector Management 0.3 hd 0.2
Administration/ Clerical 5.0 7.1 5.8
Sales 7.9 30.5 16.0
Service 5.2 2.9 11.6
Agricultural Workers 44.8 13.0 33.3
Non-Agricultural Workers 30.9 19.3  26.7
Inadequately Specified 0.4 0.4 0.4
TOTALS 100.0 100.0 100.0

NB: * less than .01%.

Two aspects of this Table are:

1) While 21.7 percent of the labor force has experience in the service sector only 11.6 percent is
currently employed in it.
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2) An important group that was apparently omiited from the survey was “private sector
management”.

¢. National Policies

As indicated in the Terms of Reference the public health situation is presented in Volume III - Water
Supply, waile health policy is covered herc.

The proposed GOES health and population policy objectives for 1989-1994 are summarized below:

- Develop programs aimed at high risk groups, emphasizing prevention activities, and promoting
hcalth education.

- Improve the response capability of all three levels of the health carc system with emphasis on the
impoverished population.

- Implement measures to strengthen the Ministry of Health and Social Services.

- Support the regional health activitics and initiate an "Integrated Health System”.

- Initiate staffing adjustments to priority areas and improve incentives to professionals.

- Rationalize the usc of financial resources.

- Rationalizc the purchase, storage, maintenance and use of the available material resourccs.

- Provide overall coordination of health care activitics

. Coordinate with other social agencies to develop and implement a national population strategy.

- Cooperate  with external agencics to incorporate their services in support of national hcalth
ubjectives.

3. Macroeconomic Aspects

a. The Salvadoran Economy Today

Today's Salvadoran economy condition results from the w:desprcad crisis this country has been suffcnng
since 1980. To understand today's economic situation, it is necessary to analyze economic indicators in the
context of the political, military and social problems which have had a marked influence on the eccnomic
development of the country. We have taken into account natural disasters, displaced persons, the war and its
effects in the preparation of this report. These factors will frequently emerge as explanations for various
economic indicators in this document.
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However, El Salvador's poor economic performance can partially be traced to policy factors such as:

- negative interest rates

- overvalued exchange rate

- trade tariff and non-tariff barriers

price controls in the public and private sectors

The government has announced drastic policy changes which follow guidelines preferred by institutions such
as the IMF, IBRD and USAID. Provided a social fabric of society can be preserved through the
accompanying Emergency Social Program, these new policies should lead to a continued improvement in the
cconomic performance of the country. The objective of this section is primarily to explain the development
of key macroeconomic indicators. It also reviews the role that the Government has played in the develop-
ment of the Salvadoran economy over the last five years. Conclusions are drawn as to the future
performance of the economy and of the government in the infrastructure sector. A statistical description of
the economy may be found in Appendix 1.B.2.

(1) Recent Trends

Table 1.B.3 presents the major developments and key macrocconomic indicators during the 1980s. These
indicators arc classificd in three groups with major emphasis placed on the infrastructure sector.

As shown in the table, the GDP decreased by fourteen pereent in real terms since 1979. In other words, El
Salvador was substantially impoverished during the last decade. Taking into account that a large part of
expenditurcs, whether public or private, have been devoted to sccurity, standards of living may have declined
by as much as onc half during this period. The decreasing trend in real GDP has reversed since 1984 and
GDFP per capita is now stationary (from 626 Colones/capita at 1962 prices in 1984 10 621 Colones/capita in
1988).

What has occurred in the economy is reflected in the public scctor. Revenuc and cxpenditures have
decreased since 1980 and government expenditures per capila are currently around 60 percent of what they
were in 1980. Hardest hit, of course, are capital expenditures which today stand at 30 percent of what they
were in 1980. Note that a large part of the reduction in the government deficit, one percent of GDP for
1988, is duc to the parallel increase in forcign grants (mostly US) and 1o a drastic decrease in public
investment.

GOES will not be able 10 return to its prc-war expenditure level for quitc some time. In other words, it is
clear that the government’s abiiity to finance the necessary upkcep and devclopment of infrastructure will
remain scverely limited in the coming decade. Sectors where the collection of user fecs is difficult, namely
water and road transport will be affected the most.

Tradc figures point 1o the Salvadoran forcign aid dependence.  Official grants, mostly of US origin, account
for betwecen five to ten percent of GDP.

The above indicators clearly show that development and upkeep of the infrastructure in El Salvador is
uticrly dependent upon foreign financing. In the coming years, the pace of expansion and rehabilitation of
infrastructure will be dictated by the willingness of multinational and bilateral donors to subscribe 10 it. Until
the trend in GDP/capita is reversed for a significant period of time, donor agencies will need to include
maintenance components in their infrastructure development programs to ensure the preservation of invested
capital.

- Tech «  Louis Berger - Choussy



TABLE 1.8.3

MACRECONOMIC INDICATORS
(in 1962 Colones)

e T R R R L R T R R R L R e L L R LR LS L XL L
| | UNITS | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988
|-— ..=| Z==sssr-z==ccoosssssxzrzscossssossssS=ss ===z

|DOMESTIC PRODUCT | | | | | i | | | i |
[---eseememmmme e eees I | | | | l | | | | |

|Gross Domestic Product |mitlions | 3,602 | 3,289 | 3,017 | 2,848 | 2,870 | 2,936 | 2,99 | 3,013 | 3,094 | 3,108
|Populaticn | thousands | 4,409 | 4,525 | 4,583 | 4,625 | 4,663 | 4,688 | 4,736 | 4,814 | 4,902 | 4,999
[Gross Domestic Product/Capita |Colones/Capita | 817 | 727 | 658 | 616 | 616 | 626 | 632 | 626 | 631 | 622
bbb bbbk b bl | | | | | | | | | | |
|GOVERNMENT BUDGET | I | | 1 | I | | | |
|--eommeeeno st ! ! | ! ! ! | ! ! | |
|Goverrment Revenue |millions | | 731 | 873 | 966 | 966 | 907 | 781 | 764 | e | 658
|Goverrment Expenditures |millions | | 1,069 | 1,231} 1,138 ] 1,138 | 957 | 818 | 750 | ™3 | 724
|Goverrment Expenditure/Capita ]Colones/Capita | I 236 | 269 | 264 | 264 | 2C4 | 173 | 164 | 162 | 145
|Goverrment Deficit (X GOP) | % | | 10 | 12 | 6|\ 6 i 2 | 1 1] 1] 2
|--mmsesmn e | | | ! ! | | ! | ! |

|TRADE AKD DEBT I | | | I | | | | I |

R bbb bbb bl | | | i | | | | | | |
|Current Account (u/o AID) [mitlions | | | | | | <230>| <264> | <107> | <239> | <191>
|official Grants |mittions { | 32 | 17 | 116 | 166 | 177 | 207 | 224 | 379 | 285
|External Debt |mitlions | | 1,176 | 1,477 | 1,710 | 1,890 | 1,950 | 1,930 | 1,964 | 1,967 | 1,736
| I | | | | | i | | | |

G emcmceeemeameaseesseeeceseseesmeeseammmmemmmmesesemeeeseeesseeecceecseacancacaneccaecascecacececsececcseccesesammmeeeeeeeeesecsssesasenmnnenanana—anan
NB : 1988 Current Account includes all non US grant.

1988 official grants US Assisstance only

Source : Banco Central De Reserva of El Salvador, prepared by ISA Consultants
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(2) The Economy in 1988

Table 1.B4 on the foliowing page compares all the major macroeconomic indicators for 1987 and 1988.
Further analysis of each indicator is described below.

(a) GDP

In 1988, the Gross Domestic Product grew to 27,200 million colones, a real growth of 0.5 percent, a decline
from the 2.7 percent growth of the previous year. The main reasons for the decrease are a decline in export
production and public sector construction.

Total export of goods and services declined by 4.7 percent. This decline is mostly due to the decrease in
volume of coffec and cotton exports, although its negative effect is somewhat compensated by the increase in
other exported goods.

Agricultural and livestock production droppcd 3.8 percent largely due to the decline in the following;

- coffec  -18.7%
- cotton -9.6%
- Suvgar Canc - 1.6%

Coffee production was affected by a drought in 1987-88, by strong winds, and by inadcquate
attention to crops and harvest. Cotton and sugar canc production declined due to a reduction in
plantcd arcas. Sugar canc viclds fell duc to the lack of rain. Basic grain production, on the other
hand, incrcased by 22.6 percent in comparison to a decline of 0.5 percent in 1987. They were
affected by neither rains nor floods, as crops had already been harvested.

Construction was up in 1987 by 11.5 percent, but dropped 8.4 percent in 1988, duc mainly to the
decrease in public construction. Central Government delays in awarding and exccuting projects
causcd a drop in public investment. Delays were also duc, in part, to difficulties in the supply of
matcrials, changes in resource allocation, projcct deficiencies, and failure on the part of contractors
to fulfill their obligations. As a result, public investment decrcased 15.9 percent.

(b) inflation

The rate of inflation declined from 24 percent in 1987 1o 19.8 percent.  The major factors
determining ihic slowing of inflation were:

- clothing and housing prices
- internal demand ccrstraints and
- better supply of staple goods.

(c) Income

In 1988, the gross domestic product per capita was C5406. In real terms, it has remained
stationary for the last five years.
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TABLE 1.B4

CHANGES IN MACROECONOMIC INDICATORS

Indicators

GDP growth

Inflation rate

Moncy supply

Credit/invest. Through banking systcm
Credit/invest. Through ber

Net international reserves

Balance of trade

Extcrnal debt/gdp

Total govt revenue/gdp

Total govt expenditure /gdp
Gowt/global deficit (incl assist.)Gdp

Mcdium & long term external debt
(million colones)

Change in external debt

(1987-88)

1987

2.7%
24.9%
1.6%
8.4%
12.4%
$51m
$ <403>m
419%
24.6%
26.1%
1.0%

1967.2

-19.8%

1988

0.5%
19.8%
11.7%
11.8%
12.7%
<64>m
$ <417>m
30.6%
21.2%
23.3%
1.5%

1735.9

-11.8%

NB: Table based on data from the Central Reserve Bank, El Salvador.
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The real minimum wage in the agricultural and livestock sector has declined in the last five years according
to the following breakdown:

- general rates 28.8%
- coffee crop harvest rates and 57.7%
- industry, trade and service rates 39.2%

Available income distributions indicators point to a slight decrease in inequality since 1985; but the situation
remains worse than in 1977,

According to the Ministry of Planning 1985-1988 Multi-Purpose Houschold Survey for San Salvador, 40
percent of the 1985 population with the lowest income received 12.4 percent of income. This is increased to
17.3 percent in 1988; in 1987, the figure was 18.1 percent. The 40 percent of the population in the middle
income stratum received 36.3 percent of income in 1985 and 39.7 percent in 1988, In 1985, the 20 percent of
the population in the highest stratum received 51.3 percent of income and 43 percent in 1988. In 1977, this
figurc was 41.7 percent.

Pleasc note that the situation of the extremely impoverished is very difficult. The 1988 figures indicatc that
10 pereent of San Salvador lives in condition of extreme poverty and rcceives only around 1.5 percent of total
income.

(d) Central Government - Fiscal Results

Central Government revenues have not kept up with inflation. In 1988, revenues were C 2,918 million, an
increase of 167 million over 1987. This was duc mainly to increases in the sale of fiscal stamps and income
tax totalling C 750 million and 600 million respectively.

Tax on coffec rcached C 454 million, 22 million more than the previous year. Note that the tax rate was
reduced 10 9.8 percent in 1988 from 10.9 percent in 1987.

Cupital income, which is mostly made up of transfers from abroad, was C 418 million less than in 1987.
These funds were assigned to such programs as agrarian reform, cconomic reactivation, and infrastructure
maintenance.

As in the casc of revenuc, government expenditure has not kept up with inflation. Current expenditures were
C 3,105 million, C 343 million morc than in 1987. These include consumption cxpenditure and transfers to
private and public enterpriscs. Finance charges were similar to those in 1986 and 1987. Capital expenditures
were C 520 million, C 183 million lower than the previous year, duc to delays in exccution of several
investment projects.

The loans granted amounted to C 131 million, which is similar to 1987. There was a shift in oricntation as a
greater proportion was assigned to the private sector through subsidiary loan agreements with the BCR.
Resources provided by European countries were uscd to open credit for small rural businesses, lower housing
construction and informal scctors.

In 1988, the current deficit was C 187 million and the global deficit C 419 million. This represents 1.5
percent of the GDP or 3.1 percent when excluding foreign grants. Deficit financing came mainly from the
external sector and amounted to C 247 million. Debts to banks dropped by C 92 million due to debt
redemption at maturity. The governments financial position also improved through an increase in deposits.
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(e) Other Public Sector Organizations

In 1988, the income of public enterprises increased to C 2,816 million, up C 146 million from 1987. Although
this was mainly due to tariff adjustments during the last quarter of 1987, these were not enough to
compensate for inflation. Current expenditure was mainly spent on community, social and economic services,
as well as increased operating costs due to the damage caused by guerrilla groups. In 1988 current
expenditure reached C2,343 million, C106 million higher than 1987. In 1988, this resulted in a net saving of
C 473 million. Capital income of autonomous official institutions was due to transfers from the Central
Government, rcaching C 125 million. This is lower than the previous year because of the reduced level of
implementation of investment projects financed by the above resources. Capital expenditures were mostly
directed toward energy, potable water supply, expansion of water and sewerage systems, tclecommunication
services, and rehabilitation of damaged infrastructure caused by the 1986 earthquake.

In 1988, capital expenditure reached C 296 million which is lower than in 1987. However, less funds werc
uscd to purchase existing assets, so that rcal investment increased in 1988.

Loans, mostlv financial assistance to the private sector, reachcd C 486 million, or an increase of C 107
million, which was adequate for financial institutions and credit
activitics.

The financial results of the rest of the public scctor showed a deficit of C 184 million, and was greater than
in 1987. It was financed with internal resources.

(I Consolidated Public Scctor

The consolidated income of the public scctor reached C 5,756 million. Expenditures were placed at C 6,340
million, a deficit of C 584 million, financed by internal resources. Taxation provided the main source of
income, representing 50.5 percent, along with social security contributions, the sale of goods and scrvices by
public cnterprises and private sector loan recoveries.

Current expenditures, made up of salaries of civil service personnel and the procurement of goods and
scnvices for public activities, reached C 5,019 million. Capital expenditures were C 724 million, C 612 mi-
llion of which were real investment.

(g) Moncy Supply

Up to December 31, 1988, money supply (capital resources and quasi money) had a balance of C 8.586,2
million, C 900.8 million more than in 1987. This is equivalent to an increasc of 11.7 percent, higher than the
7.6 percent increasc posted in the previous year.

Moncy in circulation (cash in public hands and demand deposits) showed a balance of C 3,033.1 million on
December 31, 1988, C 220.8 million higher than the balance on December 31, 1987, representing an increase
of 7.9 percent at December 31, 1988. Of this, 43.7 percent was cash resources in public hands and 56.3
percent demand deposits, a growth of 2.2 pereent and 12.7 percent respectively in 1988,

Other deposits of the Private Sector (savings, fixed-term deposits, and hard currency, which constitute tr.
definition of quasi money) reported a balance as of December 31, 1988 of C 680 million, higher than in 1987,
equivalent to an increase of 13.9 percent. This was the main cause of the expansion in the money supply.
Fixed-term deposits increased by C 210.2 million (19.2 percent); hard currency deposits increased by C21
million during the period.
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(h) Bank Credit Situation

In 1988, the banking systems credit and investment portfolio reported a balance of C 10,463.6 million, C
1,099.8 million higher than the 1987 balance. This is equivalent to an 11.8 percent increase. Of this
increase, 81 percent was loaned to the private sector, equivalent to C 891 million. The Central Government
and the Official Autonomous Institutions received C 122.4 million and C86.4 million respectively.

Note that the drop in international reserves, the overvalued exchange rate and undervalued interest rates
combincs to affect liquidity seriously, and that many approved credits were not disbursed.

(i) Credit Granted by the Central Bank (BCR)

On December 31, 1988, the credit and investment portfolio of the BCR reached a balance of C 5,201.5
million, an amount greater by C 587.2 million than the 1987 balance, representing an annual increase of 12.7
pereent.

The incrcase in funds loaned by the BCR was distributed as follows: C 163.5 million to Commercial Banks
and the Banco Hipotecario, C 201.1 million to Official Credit Institutions, C 35.9 million to the Official
Autonomous Institutions, C 214.3 million to the Central Government, Funds (o Private Financial Institutions,
decreased by C27.5 million.

Increascs in credit to the banking system were mainly for coffee financing (C 75.1 million), sugar canc (C 4.4
million) and pre-exports and exports ( C 51.0 million).

Long-term credit lines, mainly those for agriculture, livestock, and industrial activitics, increased by C 102.5
million. The sources of this growth werc: Forcign assistance (C 69.2 million) and Economic Development

Fund resources (C 33.3 million). Loans 1o the Instituto Nacional del Cafe (INCAFE) of C 206.3 million for
advances 1o coffee growers was a major item for official financial institutions,

(j) Foreign Exchange Situation

During 1988 therc was an imbalance between foreign exchange carnings and expenditures. This was duc to
losses incurred in coffee and cotton exports and a decline in hard currency transfers. The most significant
expenditures included: travel expenses, intcrest payments, dividends, loan amortization, and the import of
intermediary and final goods.

The average exchange rate in the unofficial market for purchases during 1988 was C5.33/81 and C5.42/%1 for
sales. The official rate of cxchange was stable at C5/$1.

(k) Foreign Debt

Forcign debt reached C 1,906.6 million at the end of 1988, a very small reduction from 1987. The debt
service/goods and services exports ratio was reduced from 41.9 percent in 1987 to 30.6 percent in 1988,

(1) International Financial Assistance
The following foreign assistance transactions took place in 1988:

- The Central American Monetary Stabilization Fund (FOCEM), granted a long-term credit of $39
million as Balance of Payments Suppor!.
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- The Camara de Compensacion Centroamericana (CCC)
Credit granted by El Salvador  C 24,031.4 million
Credit received by El Salvador C  981.8 million

- The Central American Bank of Economic Integration (CABEI) granted six loans for a total of §29.6
million, equivalent to C146.2 million. Total accumulated loans reached C356.6 million, of which 84
percent were for the Public Sector and 16 percent for the Private Sector.

- Reciprocal Compensation and Credit Agreement, Panama - El Salvador.
El Salvador received a net credit of $278,000.

- Bilateral Agreement, Dominican Republic - El Salvador
Credit granted by El Salvador C 710.3 thousand
Credit granted by Dominican Rep. C 2.6 thousand
(Reflecting one-way trade)

- Financial Agreement with Mexico

- Trade Credit
Credit granted by El Salvador C  892.7 thousand
Credit granted by Mexico C 33.8 million

Credit Facility Agreement derived from the Central American and Caribbcan Agreement on Encrgy
Cooperation.  Mexico granted $6.5 million, equivalent to 20 percent of petroleum charges, with a
total balance of $24.3 million.

- Trade Agreement, Colombia - El Salvador
C.cdit granted by El Salvador C  0.25 miliion
Credit received by El Salvador C = 5.4 million

- Investment Fund, Venczuela
In 1988, El Salvador’s balance was $13.4 million

- Export Financing Fund, Venezuela reported a balance of $2.2 million.

- Financial Agreement, Argentina - El Salvador
The balance on December 31, 1988 was $6.7 million

- International Monctary :md (IMF)
The IMF did not grant credits but amortized credits for previous years for a total of $10.5 million.
The contingeney credit was cancelled and the fiducizry credit was reduced to a balance of $10.7
million.

- Inter-Americ:n Development Bank (IDB)
The BCR is managing the support funds for the private sector, having used 54.7 million in 1988. It
also granted $21.7 nillion to the Public Sector.

- International Bank for Reconstriction and Development (IBRD) and its affiliates. In 1988 IBRD
granted $3.4 million for education programs while $6.96 million of previous IBRD and $299,000 of
IDA loans were amortized.
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- Agency for International Development (AID)

In 1988, AID granted $244 million to solve Balance of Payment problems. The resources generated
in local currency were used for economic and social development projects. Financial assistance to
the Private Sector from these funds amounted to $155.0 million, administered by the BCR through
various credit lines. Loans amounted to $55 million, of which $34.5 million went to finance public
secter investments: agricultural product procurement (PL 480), restoration of public services, support
for the reformed agricultural sector, and strengthening of healih services. The rest went to support
the private sector.

- Foreign Commercial Banks
Commercial banks and the Hipotccario Bank contracted with the international banking sysiem for
short-term credit lines totalling $101.4 million,

(3} Analysis of the Public scctor

In addition to the review of the 1988 fiscal situation in the first part of this chapter, we cxamine in depth the
public deficit during the last five years and the capacity of the Government Scctor to carry out the public
investment projects th= country will requirc in the coming ycars.

During the 1980s, the fiscal deficit before outside assistance has been high and rccurrent, both globally and
for the Ceniral Government. During the last years, the global deficit averaged C 313 million, representing
2.1 percent of the GDP. One of the reasons the deficit did not increase were the constraints on capital costs,

Public scctor income and expenscs have increased less than GDP during the 1980s. For the 1983/88 period,
they enly increased an annual average rate of 2.5 percent for the Central Government and 2.3 percent for the
Consolidated Public Sector, way below inflation. Average inflation was 20.7 percent annually.

Revenue increased very little during the period, as did current revenues and specially tax revenue, largely due
to the present socio-political situation, During the 1983-1988 period, fiscal revenue in current colones
increascd by an average of 14.4 percent per year, while GDP increased 20.3 percent per year. Public Sector
revenucs dropped from 33.7 percent of the GDP in 1983 1o 21.3 percent in 1988,

Current public sector revenue increased only 12.9 percent, and for the Central Government only 17.5 percent,
or less than GDP. Tax revenues increased 19.4 percent during the period and non-tax revenues only 7.1
pereent. Capital revenue dropped from 1983 1o 1985 and increased nominally only from 1985 to 1988. The
income from public services has not increased as tariffs have not been updated.

Fiscal expenditures have tended to increasc less than GDP and inflation. Total expenditures have increased
during the 1983-1988 period at an annual average of 11.6 percent; and Central Government expenditures at
an average of 12.3 percent. The lower increase in expenditures as compared to revenue has contributed to a
recuced deficit,

Current public and capital expenditures increased due to: inflation, increased defense and security expenses,
debt service, internal transfers (due to lack of public enterprise tariff updating), and maintenance repairs of
sabotage damagc.

Capital expendituzes dur g 1983-88 dropped 2.3 percent per year for the consolidated sector and increased
2.5 percent for the Central Government at current prices. Public sector capital expenditures/GDP dropped
from 12.4 percent in 198 to 2.6 percent in 1988, It dropped for the Central Government from 6.7 percent to
1.9 percent.

- Tech « Louis Berger «  Choussy



Infrastructure Sector Assessment 77

The lower fiscal deficit has been achieved through reduced public investment. This is unsatisfactory. Some
social programs have also been reduced, and there has been a tendency to increase current transfers. There
have been some delays in the arrival of external funds for project financing.

The fiscal deficit has been financed mostly from external sources with some internal financing. External
financing increased to C 309 million annually over the 1983-88 period, while internal financing was only C 7
million annually. The Central Government received C 265 million in external financing and internally
financed C 60 million for projects.

Financing the deficit from external sources has the principal advantage of reducing inflationary pressurc
generated by internal financing. However, it has the disadvantage of increasing external dependence.

The tendency to rely on external financing has been magnified by the war situation, thereby critically reducing
the Gevernment's financial capacily to execule investment projects. The capacily to take on commercial
foreign loans has also been restricted.

We conclude that any investment project must rely on external financing which should be appropriate to the
country’s circumstances, in terms of amortization, interest ratcs, and general terms and conditions.

0. Scenario for Economic_Analysis

(1) Economic Trends

The scenario adopted in the economic analysis of the infrastructure sector projects is bascd upon AID’s June
1989 Country Development Strategy Statement for Fiscal Years 1990-1994. This scenario considers the
following:

- a gradual abatement in the level of conflict beginning in the second half of this period, making it
possible oncc again 1o attract more foreign investment and stem capital flight

- USAID's continual assistance

- an cnhanced role of the GOES, the private sector, the World Bank and other institutions as
cconomic policy adjustments arc implemented, allowing for a gradual reduction in USAID’s
contribution.

The specific policy changes expected arc:

- higher real interest rates, rising to and increasing over thic inflation rate

- elimination of overvalued exchange rate, making possible the reduction of import barriers

- price liberalization and utility rate adjustments

- government revenue enhancement and greater expenditure controls, thus reducing the public sector
deficit

- better public sector and financial institution management

- reduced impediments to private sector investment.
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As a result, by 1994, it is expected that there will be improved performance in the economy, most notably
improvement of the coffee sector, and a growing participation of non-traditional exports.

Real Gross Domestic Product (GDP) is expected to grow four to five per cent annually, compared to the
present rate of about one percent. The ISA assumes a constant growth rate of 4.5 percent per year
beginning in calendar 1993 through 2010. Until then, while the adjustments take place, this study assumes
that growth will continue at one percent per year.

There is a need for the Mission to further review this and alternative scenarios, in the light of the recent
intensification of the conflict. Certainly one would expect that the rate of investment would not achieve the
anticipated levels due to added risks. A revised scenario could possibly result in the rescheduling of some of
the investments proposed in this study.

The Mission recognizes this as an ambitious scenario that will initially have a negative impact upon the urban
poor and rural landless, aggravating their current difficulties. Thus, USAID projects seek to ease these
adjustment shocks by reaching these groups through employment generation and direct assistance.

The ISA helps support this concern by measuring, wherever possible, the social impact of the projects
considercd for cvaluation and by focusing on labor intensive design standards and implementation methods
wherever possible.

(2) Shadow Prices

Efficicnt resource allocation requires the knowledge of the true costs of these resources. In El Salvador, as
in most other countries, market prices (ie. prices currently paid in the market) do not reflect the costs to the
economy for the following reason :

- All prices include a tax/subsidy component. These are not a cost to the economy but transfers,

- The Colon is currently overvalucd thercby making imports cheaper than their true costs and by
making exports morc expensive. See USAID's "El Salvador's Foreign Exchange Rate System:
Problems, Alternatives and Recommendations”, by Loehr, Protasi and Vogel for a more definitive
exposc on the subject.

- The existence of persistent unemployment indicates market wages are higher than the true cost of
labor. Since unemployment primarily affects young unskilled Iabor, the distortion only applies to the
latter category.

(a) Price Distortions

This scction attempts to estimate the impact of price distortions on the costs of resources for those items that
are relevant to the infrastructure sector. It should be emphasized that this exercise could justify a study in
itsell; what is presented here is only an approximation that is sufficient for the purpose of this study.
Infrastructure costs can be conveniently divided into equipment, materials, labor and mark-up.

Equipment includes operating costs of heavy equipment, trucks, asphalt plants, telephone exchanges, eir. All

of them belong to the tradeable goods category, meaning that they can easily be imported, or could have
been imported at user's discretion, if tariff or non-tariff barriers had not been in place.
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Materials include gravel, sand, cement, steel, cables and wires, etc. Some are tradeable (asphalt, steel,
cement, cables) others are nontradeable (gravel, sand).

Labor includes unskilled ind skilled labor, the latter being further subdivided into local and foreign.

Mark-up costs include administrative costs, supervision and profits. The latter is included because it
represents the risk-adjusted cost (or return) of an entrepreneur’s immobilized capital.

Scctions d) through g) present the conversion coefficients for the above categories. These conversion
cocfficicnts will be applied to market prices in order to calcuiate the shadow costs used in economic
evaluation.

(b) Taxes and Subsidies

Taxes and subsidies are not uniformly paid in El Salvador, so it is very difficult to define accurately their
impact. Moreover this study aggregates items which are subject to very different tax regimes.

German technical assistance (GTZ) to MIPLAN recently produced a "National Parameters” study ("Estudio
sobre la Estimacion de los Parametros Nacionales en El Salvador®, by GITEC). This study calrulates
conversion factors to adjust for taxation by applying the foliowing formula:

SCF = Border Price
Market Price

A product with a Standard Conversion factor (SCF) under 1 has a real cost to the cconomy lower than what
thc market price indicates. This is true for all hcavily-taxed imports and unskilled labor.

The analysis also accounted for import restrictions which are still applicd in El Salvador, and which tend to
lower the SCF. The following SCFs arc uscd in this study:

ITEM SCF

Capital Goods 0.85
Fucl (Gasolinc and Diescl) 0.63
Other 0.93

(c) Exchangc Rate

Both studics in this section reach the conclusion that cven the black market rate of the Colon is overvalued
in El Salvador.

The GTZ study has calculated a shadow ratc of exchange (SRE). The USAID study estimated a Real
Effective Exchange Rate Index (REER) is:

YEAR ! 1983 1984 1985 1986 1987 1988
SRE i 2.64 2.88 2.80 4.85 5.88 6.18
REER f 2.80 2.93 2.95 5.57 6.51 7.78
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Both series are based on a comparative analysis of inflation in El Salvador, vis-a-vis its trading partners. The
difference between the series lies in the year at which the authors assume the official exchange rate was real.
GTZ analysts used 1980 while USAID used 1982 as a base year.

The first assumption can be supported by the fact that "massive grants” from AID only started in 1982 (see
Table 1.B.3). However, terms of trade were deteriorating from long before in El Salvador. This study will
usc a shadow rate of exchange of 7.8C/1$ for December, 1988.

(d) Wages

The mcthodology used to calculate the shadow wage is complicated and subject to interpretation.
Particularly, the estimation of the un- and sub-employment magnitude and impact is difficu't to determine,

GTZ results propose a shadow wage coefficient of 0.57 in rural areas and 0.64 in urban arcas, based on an
unemployment estimate of 17 percent.  This is deemed too low for this study since average urban
uncmployment is now less than 10 percent. A figure of 0.85 for unskilled labor will be used in the ISA.

According to GTZ's study, the standard conversion factor of 0.93 will be applied to skilled labor to reflect the
opportunity cost of employed labor in sociely. Skilled labor is thus assumed to be fully employzd.

Mark-up costs are assumed to be based on cutirely skilled labor, for simplicity.

(e) Equipment

Equipment costs include the cost of buying, running and maintaining equipment. Based on a sample of
machincry we estimate that equipment cosis are 61 percent due to machinery and spare parts and 39 percent
duc to fuel. Maintenance labor is negligible. Given a real exchange rate of 7.8 Colones/US Dollars, we

obtain the following conversion factor for equipment;

CFE = (.61°.85 + .39*.63)* 7.8/5
=119 ~ 12

Equipment costs 20 percent more to the cconomy than what its market price indicatcs.
() Materials

Locally produced materials consist of 90 percent equipment cost and 10 percent labor cost. This would result
in conversion factor:

CFM (local) = 90 * 1.19 + .1 * 85 = 1.16
Tradcable material is considered a capital gocd, resulting in the following conversion factor:
CFM (tradeable) = .85 * 78/5 =133

To simplify our calculations, a combined rate of 1.2 will also be used for materials.
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(g) Fuel

The table below presents the 1988 average pritz components for gasoline and diesel. As can be seen taxes
amount (o an average of 15 percent of the price at the refinery. Because of its size, distribution cost in the
country is not very important and the price of oil at the refinery is a good approximation of its economic
cost.

MARVET PRICZ CF PRICE (w/out taxes)
(C/barrel) ($/barrel)
Crude CIF Acajutla 89.0 1.00 89.0
Tax Paid by CEL 17.1 0.00 0.0
Paid by RASA 106.1 0.84 89.0
Operating Cost RASA 10.2 0.93 9.5
Profit after Overhead RASA 10.0 0.93 9.3
Average Selling Price 126.3 0.85 107.8

1 barrel = 42 gallons

SOURCE: GT2

Other factors should be considered when cstimating a CFF. The price of oil in El Salvador is affected by the
following problems:

- CEL's monopoly of the import of crude oil and its derivatives
- a forcign monopoly of refining crude oil and it derivative products

- an agrecment (San Jose Agreement) signed between El Salvador, Mexico and Venczuela giving these
countries a de-facto monopoly of oil supply.

CEL has a monopoly over imports of crude oil. Oil is delivered directly to the RASA refinery. The price
structure is such that CEL sells the crude oil to the refinery at a pricc higher than world price. The
difference between the sale price to RASA and the purchase of crude oil theoretically goes to the state. In
fact, it remains with CEL which has financial problems due to low electricity prices.

RASA has a monopoly over oil refining in the country. The company works on a "cost plus" basis, which
means it does not incur losses. Its operation costs are US$2/barrel which is, according to CEL experts,
higher than that of other refincries in the arca. Its margin is also US$2/barrel, which is also high.

To take into account these issues and based on recent world prices, the GTZ analysts estimated the
ennversion factor (CFF) as .63 (presented in (b) above). The economic price of fuel would then be:

1263 * .63 * 7.8/5 = 124.1C/b

Fuel really costs approximately 98 percent of its current market price to the economy. This assumes that the
government would liberate the petroleum trade and that world prices would remain at their current level.
Since the second assumption is quite questionable in the long term, sensitivity analyses have been conducted
in the power sector where fuel prices are particularly ~<levant.
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4. INSTITUTIONAL ASPECTS

a.

Organizational Aspects

The various infrastructure-related functions are under the responsibility of the Central Government's
Exccutive Branch as well as a number of autonomous agencies. The Government is currently undergoing an
administrative reform. Its organization, which was voted by the Legislative Assembly on August 31, 1989 is
prescnted in Figure 1.B.3.

Aside from the Presidency, the agencies which most affect the infrastructure sector include the following:

Ministry of Public Works (MOP)
Ministry of Public Health & Social Assistance

or Ministry of Health (MSPAS or MOH)
Ministry of the Economy (ME)
Ministry of Planning and Coordination

for Economic and Social Development (MIPLAN)
Ministry of Finance (MH)
Ministry of the Interior (MI)
Administration of Water and Sewage (ANDA)
Autonomous Exccutive Port Commission (CEPA)
Exccutive Committec of Hydroclectric Power

for the Lempa River (CEL)
National Administration for Telecommunications (ANTEL)

The Ministry of the Presidency is responsible for coordinating the activities of all Ministers, the
Secretary of the Presidency, all autonomous agencies and other state bodies.

The responsibilities of the Ministry of Planning and Coordination include helping the President, the
Council of Ministers and other public sector bodies with policy matters, strategy, plans, projects and
programs for economic, social and institutional development. The Ministry also makes global,
scctorial, urban and regional plans, which are forwarded to the relevant Ministrics. It administers
programs and investment projects and co-ordinates with the relevant bodies to make periodic
revisions and adjustments to plan implementation for Ministries and other public sector bodies. It
also administers internal and external resources for studying future projccts anticipated by state
bodies.

The Finance Ministry shares responsibility with the Planning Ministry for developing public
expenditure policy. It proposes to the Planning Ministry the assignment of funds to the various
public sector projects and programs.

The duties of the Ministry of Health include analyzing actions and updating and presenting
resolutions, both general and specific, 1o conserve and improve the eavironment. The Ministry
participates in large public- works projects such as dams, airports, sugar mills, highways and water-
supply works. PLANSABAR, within the Ministry of Heaith, has been responsible for water supply
and sewerage for villages between 400 and 2,000 inhabitants,
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figurc 1.B3
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- Planning, coordiration and implementation of urban and regional development plans fall under the
jurisdiction of the Ministry of Public Works. This Ministry also plans, controls and evaluates road
infrastructure, and implements its projects in accordance with national and regional development
plans. The Ministry is also responsible, through ANDA, of water supply and sewerage services.
Finally, it supervises public works undertaken by the Central Government, other public sector
authorities, and municipalitics.

- The Ministry of the Interior provides public communications services, promoting and developing
them at the same time. It is responsible for running the postal service, and for coordinating the
telecommunications service (ANTEL).

- The Ministry of the Economy is responsible for setting and controlling the application of prices and
tariffs. The Ministry is responsible for transport coordination through its "Direccion General de
Transportes” and CEPA. The Ministry is in charge of CEL and regulates standards in the electrical
sector. Finally the Ministry sharcs responsibility over Civil Aviation with MOP.

- In addition the Court of Accounts is responsible for approving and auditing the operations of all
governmental institutions.

Of mujor importance in this sector are autonomous organizations. Each of these, ithough functionally under
the charge of various Ministrics, is responsible for the planning, budgcting, opcration, construction,
regulation, and pricing within its sector. Authority is vested in these organizations by dccree rather than by
contractual agrecement. As a resull, autonomous organizations often have to negotiate directly with the
Presidency, Council of Ministers, the Economic Committee and forcign donor organizations. The scopc of
their mandate and the means at their disposal arc not clearly defined.

Autonomous institutions in the infrastructure sector include:

ANDA /PLANSABAR for water & sewage
CEL for electric power and encrgy planning
CEPA for ports, airports and the railroad
ANTEL for tclecommunications

Tuble LB.5 indicates the matrix of agencics responsible for the various functions within the infrastructure
scctor. This matrix helps to identify the main institutional problems affecting the various scctors. Gencrally
speaking, as more organizations are responsible for a given function within a sector, the more chances of
[riction, duplication of cffort, unnccessary burcaucracy, and unfulfilled nceds.

Waltcr supply and sanitation in El Salvador is the responsibility of three main governmental organizations
(ANDA, PLANSABAR, and the Municipalities), and a number of smaller groups (CONARA, CARE, ctc.).
Thesc organizations sometimes compete for the same projects (duplication of effort), or assume that some
functions arc handled by others thereby leaving gaps in service coverage. Notc that the division of
respoisibilitics between agencies is often static. For instance, PLANSABAR s responsible for towns between
400 and 2,000 inhabitants. Such a defisition is not adapted to local realities where a small town's population
can change very fast duc 1o the war or rapid development. Discontinuities in institutional coverage arc thus
bound to occur.

Both budgeting and pricing are the responsibility of too many institutions. Responsibilitics for preparing the
ordinary and extraordinary budgets are slowed by the Ministry of Planning and the Ministry of Finance. The
division of these responsibilities is described in the next section. Though the system appears to be clear, the
net result is that there is no real budget authority in El Salvador, and the budget is at best a forecasting tool
instcad of a policy instrument. This problem, however, is not specific to the infrastructure sector.
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Pricing goes hand in hand with taxation. The former is the responsibility of the Ministry of the Economy
while the latter depends upon the Ministry of Finance. As described below, pricing is a highly political
matter, and the decision-making process takes place at cabinet level, specifically the Economic Committee
(CE).

The usc of pricing instead of budgeting as a policy instrument has negative effect on the economic growth of
the country. In the infrastructure sector, it most damaging impact is that it leads to major investment
decisions which are not economically efficient. For example, low tariffs increase demand. The system is then
unable to satisfy this demand and major capital expansion and infrastructure improvements arc uadertaken.
These would not all be nccessary if tariffs affected the actual cost of infrastructure. What is at stake are
millions of dollars, which the country lacks.

This problem cannot be solved immediately. The current government is engaged in an administrative and
economic reform process which addresses this concern. ISA should contribute to this effort by pointing out
how the infrastructure sector can play a role in the reform process.

b. Financial Management

(1) The Budgeting Process
Financial Management of government institutions is divided into two distinct budgeting cycles:

- the ordinary budget
- the extraordinary budget

The ordinary budget incorporates the administration of local funds raised through taxes, tariffs and other
GOES revenue sources, and it is the responsibility of the Ministry of Finance. The extraordinary budget
administers funds reccived from USAID and other development agencies. This budget is the responsibility of
thc Ministry of Planning. Generally speaking, the former is the current- expenditure budget while the latter
is the development budget.  In receat years, the development budget mostly supported repair and
rchabilitation of infrastructure damaged by the guerilla and the carthquakc.

The Budget Burcau (Dircccion Genceral de Presupuesto) is responsible for the overall preparation of the
above. Its Dircctor consults with the principal officials of government agencies and autonomous institutions
and answers their questions regarding budgctary procedures.

The hcads of cach insiitution must present preliminary, ordinary and extraordinary budgets to their respective
Ministries so that they can make modificaticas and pass them on to the Budget Bureau on a datc
predetermined by the Ministry of Finance. If this procedure is not completed on time, the institution is
assigned the samce budget as the previous year.

Oncc the Budget Burcau has made its deliberations, and has consulted with the Ministry of Finance, it
recommends an amount to be assigned for cach body’s programs.

The Budget Bureau then draws up the preliminary Budgets, bearing in mind recommendations from the
Ministry of Planning with respect to the implementation of investment programs in the subsequent fiscal
ycar. The Budget Burcau then presents the most deserving preliminary budgets to the Minisiry of Finance
along with a report containing its opinion about the measures to be taken.,
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FUNCTIONAL RESPONSIBILITIES OF ~ AUTONOMOUS BODIES
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ANDA
MI
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MH MH MH MH MH
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MOP PLANSABAR
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INVESTMENT MOP CEPA ANDA CEL ANTEL
ME - DGT MOP PLANSABAR
POLICE MI
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MOP ME MH ME ME
ME MH CE MH MH
MH CE CE CE
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After adjustments have been made, the Ministry of Finance refers the prospective Budget Law to the Council
of Ministers for approval and subsequent presentation to the Legislative Assembly.

When projects tic up funds for future fiscal years, they need legislative approval. Once approved by tie
Assembly, the amounts are included in annual budgets so that commitments under the contracts can be met
cach year.

(2) Budgets of Autonomous Bodies

With the exception of the National Telecommunications Administration (ANTEL), none of the autonomous
institutions listed above are currently self-financing. However, the Executive Port Commission (CEPA), the
Exccutive Hydroelectric Commission of the River Lempa (CEL) and the National Administration of Watcr
and Sewage (ANDA) arc treated as self-financing for budgetary purposes.

(3) Pricing and Tariff Policics

The agencics responsible for the opcration of the scctor generally prepare their request for tariff
adjustments. These are submitted to the Ministry in charge (see Figurc 1.B.3).

Uscr charges and tariffs arc then decided upon by the Economic Committee (Comite Economico), following
a recommendation from the Ministry of the Economy.

The Economic Committce is a top level committee constituted by the following:

- Ministry of Planning  (President)
- Central Reserve Bank  (Secrctary)
- Ministry of the Economy

- Ministry of Finance

- Ministry of Agriculture

After user charge and/or tariff changes have been approved by the Economic Committee, a decree dictating
the new tariffs is then made by the Ministry of the Economy.

The result of this process is that more time is spent on the political aspects of tariffs than on the economical.
This is truc to such an extent that autonomous agencics often include other institutions and ministries in the
early preparation of their tariff adjustment requests in order to prevent later frictions.

Conscquently, at no stage during the process is a truc economic document prepared, and high levcl
authoritics are never awarc of the financial or cconomic implications of the tarifis they eventually decide
upon.

As stated carlier, unadjusted tariff rates crcate important, diseconomies at the national level. Moreover, low
tariffs do not benefit most their intendcd target groups. Those who effectively benefit are those whose
consumption is measured by a meter, generally the wealthier and larger consumers (industrialists, large
agricultural landowners). Since the current tariff policy results from social considerations, a study should be
undertaken to devise other ways to reach the target population.
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A last argument in favor of an improved tariff adjustment system is that they ofter e a condition precedent
to multinational donor bank loans, in particular the World Bank’s. IBRD's Eighth Energy Sector Loan was
dropped from the lending program because of inadequate tariffs. As demonstrated in the macroeconomic
section, El Salvador will require further lending at advantageous terms in order to develop its infrastructure
in the short to medium term.

Among the institutional aspects of the infrastructure, the question of tariffs requires the most urgent
attention.

¢. Exchange Raie Policy

Exchange rate policy is under the responsibility of the Central Bank. This policy is currently evolving from
one of fixed exchange rate and import controls to a floating rate without import restrictions. When this
change is complete it will prove positive for the infrastructure sector. Under the previous policy, the
competition for forcign cxchange was very keen and autonomous institutions in need of sparc parts
somctimes were not able to purchase them because of Jack of foreign exchange.

Under the new policy spare parts will be more expensive, but this ireccase should be small in comparison
with the cost of the machinery standing idle for lack of sparc parts, or with the cost of continuous
breukdowns duc to makeshift repairs.

Onc drawback of this new policy is that public agencies should have to manage an across-the-board exchange
liberalization which would further revalue their outstanding debt.

d. Staffing and Equipment

As in the casc of most developing countrics, public institutions in E] Salvador arc overstaffed and lack the

cquipment and qualificd personnel necessary to carry out their tasks effectively.

There are a number of causes to the overstalfing dilemma the most important of which is that the
Government has historically conducted a social policy of giving out government jobs. For example, job
creation is onc of the explicit functions of the Ministry of Public Works. This creates a situation which
scriously affects the infrastructure sector in a number of ways,

- Scctor salaries must be kept at a low level to accommodate the large payroll, mcaning that qualificd
workers will transfer 1o better paying private sector jobs.

. The payroll comprises almost the entire ordinary budget, leaving cquipment and materials unfunded.
Maintenance is delayed until infrastructure reaches such a state that it needs rehabilitation. The
latter is then carricd out under the extraordinary budget.

- Budget cuts are very difficult 1o make since they immediately entail salary cuts or firings. As a
result, budget cuts invariably affect investments and maintenance first.

- Large stafl numbers create burcaucratic processes. Ei Salvador is currently suffering from too inuch
red tape which seriously affects efficiency.

The staffing problem affccts the Ministry of Public Works more than any other public sector institution. It
has become so pervasive as to put the overall efficiency of the ministry in scrious jeopardy. Because of the
large number cf employees involved and potential social tensions, a careful solution to this problem must be
addressed. The ISA has identified 1 large number of feasible projects in the country, and the gavernment
can thus couple the release of employecs (or at least freeze hiring) with the undertaking of contracted
development, diminishing possible negative effects of this necessary measure.
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APPENDIX I.A.1 CONSUMER SURPLUS

Infrastructure investments will help increase incomes and productivity and decrease costs in their zone of
influence. In addition, they will benefit the consumer directly. For example:

- Highways will lower the costs of shipping inputs and consumer products into an area as well
as transporting products to the markets.

- A power project will permit the use of power tools, and increase labor productivity.

- Additional phone lines will strengthen the linkages betwecn businesses and markets,
increasing profit opportunities.

- And a village water pump will decrease the cost of potable water and/or the time it takes to
get it.

These changes in costs and revenues will allow increases in consumption and/or praduction, i.e. economic
developmeznt. Since water is presently cheaper, villagers can consume more of it within the same budget. In
turn, artisans using power tools will be able to produce more every day.

Mcausuring every single effect of an investment project over an entire community would be, if at all possiblc,
a gigantic task. Economic theory demonstrates, however, tnat all these bencfits arc reflected in the
consumption of the service or good provided by the infrastructure and its variable unit cost (marginal cost).
In the simple exampie of water the relationship is straightforward, the economic cost of providing water is
now the operating and maintenance cost of the pump, presumably much smaller than the previous cost of
trucking it in. The additional quantity consumed can be measured. In the more intricatc example of the
cralls workshop, it caa be demonstrated that, under perfect market conditions, the additional production can
be measured indirectly, through the consumption and the cost of electricity to the workshop. This measure
of ccoromic benefit is called consumer surplus. It is presented in Figure ALA.L.

Let D be the demand curve for a given service. The demand curve indicates various levels of consumption by
the community for a given service. If the price is high, for example P, only a small quantity will be consumed
(Q,). Once the price decreases to P, quantity consumed will increase to Q,.

The change in consumer surplus, which represents the dircct economic benefits to the consumer is indicated
by the dark area indicated in the above diagram. As can bc scen, consumers which were previously
consuming quantity Q, were paying P, for it. They are now only paying P, representing a benefit of:

(Po-Py) * Qq
For the additional quantity consu.ned (Q, - Q,) the benefit is the difference between the price consumers

would have been prepared to pay (indicated by the demand curve) and the price they actually pay (P,). This
is the area inside the triangle under the demand curve:

(Po - P1) * (01 - Qo) /2
The total benefit to the consumer can thus be calculated as:

(Po-P) * (Q) + Q) /2
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APPENDIX 1A.2  SOCIO-ECONOMIC IMPACTS

The anticipated benefits of infrastructure, listed below, will be sorted and evaluated in one of the following

ways:

1. Those quantifiable impacts of programs in transportation, telecommunications, power and water
supply and sanitation, will be estimated on a sectorial and inter-sectoral basis. The method used in
calculating these benefits will be consumr- surplus using econcmic prices. Economic internal rates
of return will be gencrated for the proposed projects in each sector, and priorities developed on this
basis. In addition, in the water sector, public health benefits will be estimated in two ways:

- First, thosc benefits to which monctary value can be assigned will be estimated and internal
rates of return will be calculated.

- Second, a ranking system of primary or local health care facilities will be developed and wiil
reflect the following:

- the cost-effectiveress of projects in improving public health indicators, and
- the impact of infrastructure on the quality of health care offered.

Inputs into the ranking will include but not be limited to:

- cost per person served

- time and distance clients must travel to the center

- availability of potable water and source, electrical hookups and installed
refrigeration, telephonc connections with physicians for teleconscltations.

(S

Employment and income impacts will be estimated in the following ways:

- First, the number of jobs created, by skill level and duration, will be identified for completed
or ongoing projects, wage rates established and the amount of income gencrated estimated.

- Second, similar estimates will be generated for planned pro;:cts and for new project
recommended by the ISA (cam.

- Third, a ranking of projects based on employment and income generation will be developed
with departmental and urban/rural breakdowns.

3. Other considerations will include but not be limited to national developmental goals, environmental
impacts and risks, and sl.ifts in the El Salvador's position in the international economy.
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APPENDIX 1.A.3 ECONOMIC EVALUATION INDICATORS

1. PRESENT WORTH

Each of the present worth methodologies include certain procedures and steps that are common to all
techniques. Each is based on a comparison of the discounted present value of the stream of costs and
benefits. Present worth of benefits "B" and costs "C” can be stated in the following way:

B = Sum (i=1to n) bi
i
(1+r)
C = Sum (i=110n) ci R
i ] n
(147) (1+71)

Wherc i = year of benefits or costs
n = number of years of life of the investment
R = residual value
bi= benefits in year i
ci= costs in ycar i

r = discount ratc

2. NET BENEFITS/INVESTMENT (NB/I)

The net-benefit-over-investment relio is a special case of the widely used benefit-cost ratio. It is calculated as
follows:

NB/I = 1 + NPV/I

The advantage of this method over other benefit/cost ratios is that its result does not depend upon the
definitions of costs and benefits used by an analyst. For example, one could consider savings in maintenance
as an addisional benefit while another could consider it as a decreased cost. In this manner, two ratios for
the same project would be obtained, creating problems to project ranking.
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The net benefit-investment ratio is simply the present worth of the net benefits divided by the present worth
of the investment. Net benefits are the net present worth of the incremental net benefit strcam in those
years after the stream has turned positive, and investment is the present worth of the incremental net benefit
stream in those early years of the project when the stream is negative.

Selecting independent projects in the order of their net benefits ratio maximizes the return per unit of
available investments. Thls, in turn, maximizes the net present worth of the group of projects chosen, and
thus maximizes the income stream that is the objective of the program of project investments.

3. INTERNAL RATE OF RETURN (IRR)

The IRR of a given project is defined as the ratc of discount at which the present worth of the strcam of
benefits and costs are equated (i.e., the economic rate of return of a project, expressed as a rate of interest
over a given time period).

The IRR approash is widely used by development agencies in cvaluating investment decisions. The major
diffcrence between the IRR method and the B/C and NB/1 approaches is that the IRR assumes no discount
ratc.

Two of the drawbacks of the IRR are:

- In the case wherc O & M costs are higher than benefits during specific years, as when
expensive periodic maintenance takes place, the IRR has more than one solution, making
the comparison impossible between projects.  This change isom positive to negative yearly
cash flows at some point during the analysis period has been the case of several projects
under analysis.

Only in a general way will the internal rate of return tell us that onc project is better than
another, in the sense that it contributes more to national income relative to the resources
uscd. For example, as long as a country's estimatc of the opportunity cost of capital is 12
percent, we cannot know with certainiy that a project with 120 percent, rate of return (as is
the case of some of our highway projects) ~ontributes relatively morc to national income
than another with 80 percent return, and we cannot say with confidence that we should
implement the project with 120 percent rate of return first. Later year benefits are severely
discounted at a very high non-market-based rate, being only the first few year bencfits
actually considered.

Despite these drawbacks, in most cascs ranking projects by means of decreasing IRRs or
decreasing NB/I ratios givc very similar results.
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APPENDIX 1A 4
PRELIMINARY ANALYSIS OF LEMPA RIVER WATER USES

1. ELECTRICITY GENERATION

Since the country’s large hydroelectric power stations are located along this river, it is obvious that the greatest
usc of Lempa River water is for electricity generation. The following table shows the average discharges from
thess power stations, including water used for generating units and overflows not used for generation.

POUER STATIONS DISCHARGE M3/SEC  MiLL!ONS OF M3/YEAR
1988 1988
Guajoyo 19.43 612.7
Cerron Grande 169.21 4,705.5
5 Noviembre 181.34 5,718.7
15 Septiembre 371.74 11,723.2

Source: CEL - System Operation Statistics
CEL - Annual Report, 1988,

The 15 de Septiembre power station, which uses water from lower down the river, has a greater discharge than
the others.

The required quantity of water would be approximately 200 m3/sec, equivalent 10 some 6,307.2 million m3/year.
If dischargc is determined using generating units, demand for 1990 has been estimated at 280 m3/sec, equivalent
to some 8,830.1 million m3/year. This figure was determined for the purposes of this analysis, as total demand
for this use, which does not gencrally ccmpete with other uses.

2. DOMESTIC AND INDUSTRIAL

According 1o the data we have obtained, domestic and industrial uses reaches 14.34 m3/sec. The San Salvador
metropolitan area uses 5.34 m3/scc - i.e., 37 percent of the total for the country,

The quantity of water required for ANDA's expansion plan program from the Lempa River, according to
technical data from this project, is calculated at some 47.3 million m3 per year. In the future, this water will add
to the quantity of water used in San Salvador. Water requirements for these purposes could be estimated at 6.84
m3/sec, or some 215.71 million m3/year. For 1990, water demcnd is estimated at 19.1 m3/sec of the available
River Lempa flow, according to data from the Hydrological Service of the Ministry of Agriculture. On the other
“and, considerably less waste water is returned.
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3. IRRIGATION

According to the "Hydrological Resources Development and Exploitation Master Plan”, 34,000 hectares are
currently irrigated, using 34 m3/sec. However, according to the same document, land suitable for irrigation
amounts to s¢ e 258,903 hectares.

For irrigation purposes, 45.9 m3/sec is taken as the water requirement for the next year, equivalent to 1,447.5
million m3. Most of this water eventually drains or recharges streams which return the water to the river.

4. NATURAL DILUTION

El Salvador is in the midst of a water pollution crisis, in the area of water-supply and waste water treatment.
This situation requires large quantities of water for natural dilution of polluted rivers. The Lempa River is the
worst affected in this way, since most human and industrial waste of the country is dumped into this river without
treatment.

If urgent measures are not taken to reduce this pollution, the quantity of water required will constantly increasc.

It has been estimated that for 1990, national water requirements will amount to 580 m3/scc. If flow of the
Lempa River is 67.6 percent of the national total, it may be assumed that approximately 392.1 m3/scc of this is
requircd for natural dilution of the Lempa River.

5. WATER BALANCE

Estimates for the different requirements for Lempa River water in 1990 have been shown. The following table
gives a summary of this information, showing that the greatest need for water is for natural dilution of the river.
Requircments for electricity generation and irrigation follow; these uses do not compete, however, with the
others as all water used for electricity gencration and most irrigation water is reuscd. Domestic and industrial
usc comcs last in order of quantity demanded.
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LEMPA RIVER WATER BALANCE

1990
USE #3/SEC MILLIONS M3/YEAR

Domestic & Industrial 19.1 602.3
Natural Dilution 392.1 12,365.3
Total 411.2 12,967.6
Average Available 457.7 14,434.9
Balance 46.5 1,467.3
Other Uses:

Electricity Generation 280.0 8,830.1
Irrigation 4.9 1,457.5

£rom this very preliminary Lempa River water balance it can be stated that, in general, there are potential
problems in the Lempa River's water balance. If necessary measures are not taken for adequate effluent
treatment, pollution will continue to deteriorate the river, and more resources will be needed for natural dilution
of the river. Therefore, wastc water treatment and better agency coordination in the management and planning
of waler resources arc necessary.

In the casc of the Lempa River, as with the other rivers, there is an abundant rainy season and six months of
dry scason. There may be a need for: watcr-storage studics, such as small dams along the length of the river,
which could have different uses throughout the year; as well as integrated land and water resource management.
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APPENDIX 1,B. |

POPULATION ESTIMATES BY DEPARTMENT AND AREA

D D +
| | 1,988 | 2,000 | 2,010 |
| PROVINCE R ' """""""""""""""""" R Rt |
] | URBAN l RURAL | TOTAL | URBAN | RURAL | TOTAL | URBAN l RURAL | TOTAL |
frraeeseasenes resesreeseseasnane s [resrermnaseanaseseas s [rorerasastanasennns s |
|AHAUACHAPAN | 67,792 | 186,997 | 254,789 | 101,041 | 240,230 | 341,271 | 160,247 | 277,032 | 437,279 |
| l | | l I I l | I |
|SANTA ANA | 217,760 | 242,865 | 450,626 | 310,183 | 306,790 | 616,974 | 436,748 | 353,796 | 790,544 |
I | I | I | | | | | !
ISONSCNATE | 141,534 | 199,612 | 341,147 | 203,283 | 253,657 | 456,940 | 292,974 | 292,515 | 585,489 |
| l | I | | ! | | | I
[CHALATENANGO | 86,811 | 161,056 | 247,867 | 126,237 | 205,762 | 332,000 | 188,120 | 237,280 | 425,400 |
! | | | | | i | I | l
ILA LIBERTAD | 167,815 | 244,247 | 412,063 | 241,33 | 310,593 | 551,928 | 349,033 | 358,165 | 707,198 |
| | I | ! | | | | [ |
[SAN SALVADOR | 861,868 | 164,368 [1,026,237 [1,195,645 | 178,922 |1,374,567 |1,554,635 | 206,333 [1,761,268 |
| | | | | | I | | ! |
[CUSCATLAN | 70,593 | 138,644 | 209,238 | 102,962 | 177,296 | 280,258 | 154,639 | 204,463 | 359,102 |
! | | | | | | | | l l
|LA PAZ | 93,177 | 168,135 | 261,312 | 135,303 | 214,704 | 350,008 | 199,086 | 231,388 | 430,474 |
| | | | ! | | | | [ |
|CABANAS | 43,259 | 143,522 | 186,782 | 65,448 | 184,732 | 250,180 | 107,526 | 213,036 | 320,562 |
| ! | | | | ! | | | |
|SAN VICENTE | 71,399 | 136,430 | 207,830 | 103,985 | 174,387 | 273,373 | 155,770 | 201,096 | 356,866 |
[ I I | | I | | | | I
JUSULUTAN | 139,59C | 271,699 | 411,298 | 203,508 | 347,394 | 550,903 | 305,273 | 400,613 | 705,886 |
| I | | I | | | | I !
[SAN MIGUEL | 175,283 | 276,525 | 451,808 | 252,933 | 352,230 | 605,163 | 369,227 | 406,186 | 775,413 |
! | | | | | | I I I |
|MORAZAN | 53,469 | 149,189 | 202,658 | 79,760 | 191,684 | 271,445 | 126,746 | 221,045 | 347,791 |
| | I | | | I | | | l
|LA 4NION | 90,693 | 234,298 | 324,992 | 134,53 | 300,767 | 435,302 | 210,901 | 346,804 | 557,705 |
|=l==:-= == l ------ = lz-gg ey ® ' ==z I
| TotaL | 14,611,225 [3,949,752 8,560,977 |

2,281,058 (2,717,594 |4,998,653 |3,256,164 |3,439,155 |6,695,319

™y t 214
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Infrastructure Sector Assessment

APPENDIX 1.B.2

GLOBAL SUPPLY AND DEMAND AT CONSTANT 1962 PRICES

(in million Colones)

98

Page 1/4
Nt +
|PrRODUCTS Il 1984 | 1984 Il 1985 | 1985 i1 1986 | 1986 {1 1987 | 1587 Il 1988 | 1988 |
| ] VALUE lVAR/YR!l VALUE |VAR/YR|| VALUE |VAR/YR[| VALUE IVAR/YRII VALUE lVAR/YRI
! 1 I x ] I % | I x i I % % |
== = [ |z=== [l= zzsz=| = I I £==|
IGLOBAL DEMAND i13,445.0 | 2.2 []3,707.5 | 1.7 [|3,706.5 | 0.0 ||3,790.1 | 2.3 ]]3,809.6 | 0.5 |
I I I I I I I [ I 1 I |
|Consumption [12,636.3 | 4.0 ||2,742.8 | 4.0 ||2,755.5 | 0.5 |[2,775.1 | 0.7 ||2,793.9 | 0.7 |
|- Private H2,175.3 | 3.8 |12,250.6 | 3.5 |]2,264.9 | -0.3 |[2,259.2 | 0.6 ||2,266.3 | 0.3
|- Public li 461.0 | 4.8 || 492.2 | 6.8 ]| 510.6 | 3.7 || 515.9 | 1.0 || 5.6 | 2.3
[Gross Internal Investment Il 335.3 | 3.0 || 316.6 | -5.6 Il 384.6 | 21.5 || 378.4 | -1.6 Il 409.0 | 8.1
[Fixed Capital Formation || 320.8 | 2.3 || 353.6 | 10.2 || 380.1 | 7.5 0] 4147 | 9.9 || 403.5 | -2.7 |
|- Private I1399.4 1 12.0 || 261.9 | 21.3 || 285.8 | 13.1 || 306.8 | 7.3 || 312.8 | 2.0
|- Public [T 9214 1-10.4 1] 1107 | -8.0 || 34.3 |-15.6 || 107.9 | 14.4 || 90.7 |-15.9 |
|Inventory Variation Il 14.5 ] I -37.0 | i 4.5 | o-36.3 | ) 5.5 | |
|Exports H676.4 ] -4.3 || 648.1 | -3.9 || 566.4 |-12.6 || 636.6 | 12.4 || 606.7 | -4.7 |
I i I H I J | I I I I I
|GLOBAL SuPPLY |13,646.0 | 2.2 13,707.5 | 1.7 [13,706.5 | 0.0 113,790.1 | 3.2 ]13,809.6 | 0.5 |
I I I H ! i I I ! 1 ! |
| Imports Il 710.4 | 2.1 ]I 73.9 ] 0.5 || 69.0 | -2.8 JI 696.6 | 0.4 [l 702.0 | 0.8 ]
[Gross Domestic Product (GOP)|]2,935.6 | 2.3 Il 299.6 | 2.0 113,012.5 | 0.5 |13,093.5 | 2.7 |13,107.6 | 0.5 |
|Agriculture & Livestock [l 750.9 | 3.3 || 742.8 | =10 )] 719.7 | -3.1 Il 6.7 | 2.1(] 706.7 | 3.8 |
|Mining & Quarries H 3.8 2.7 || 3.8 | 0.0 3.9 | 2.6 ] 4.6 | 12.8 | 4.6 1 4.5 |
|Manufacturing Industry [l 496.9 | 1.3]] 515.4 | 3.7 ]| 528.3| 2.5 || 544.1| 3.0 || 557.4 | 2.4 |
|Construction 1| 86.9 | 5.7 |1 90.9 | 4.6 93.3 | 2.6 |} 104.0 | 1.5 }] 95.3 | -8.4 |
|[Electricity & Water Il 107.6 | 2.7 Il 113.0 | 5.0 |] 115.8 | 2.5 ] 118.1 | 2.0 ] 120.2 | 1.8 ]
|Transport/Storage/Telecom [l 175.6 | 2.8 |} 178.8 | 1.8 1.7 | 0.5 [| 183.0 | 1.8 (] 185.4 | 1.3 ]
|Trade [l 487.1 | 1.9 || 489.5 | 0.5 I} 4s1.0 ] 0.3 Il 497.9 | 1.4 [l 503.6 | 1.1 |
|Finance I 9.7 1.0]] 10027 | 3.01 104.2] 1.5 Il 106.7 | 2.4 || 109.0 | 2.2
|Housing Il 162.3 ] 1.6 [| 144.4 | 1.5 1] 144.8 | 0.3} 148.5 | 2.6 || 155.1 | 4.4
|Public Administration || 384.5 | 5.0 ] 411.6 | 7.0 ] 430.1 | 4.5 [] 447.4 | 4.0 |] 462.6 | 3.4 |
|Personat Services Il 200.3 | 4.0 [l 200.7 | 0.2 |] 201.7 | 0.5]] 204.7 | 1.5 Il 207.7 | 1.5 |
o e e e +
Source : NATIONAL ACCOUNTS SECTION, BCR
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Infrastructure Sector Assessment

APPENDIX 1.B.2

ANNUAL AVERAGE INFLATION RATE

(1982-1988)
Page 2/4
.................................................................. +
YEAR || FOOD |CLOTHING &| HOUSING | MISC. | GENERAL |
|l | RELATED | | | INDEX |
|| | SERVICES | | | |
1 == |
H | I [ I |
1982 || 10.70 | 16.50 | 11.70 | 12.60 | 11.70 |
[ | | | | |
1983 |} 13.40 | 13.00 | 15.00 | 9.90 | 13.10 |
[ | | | I |
1984 || 14.10 | 9.60 | 9.40 | 8.30 | 11.70 |}
H I I | I I
1985 || 18.90 | 24.40 | 32.60 | 18.30 | 22.30 |
[ I | I | !
1986 || 31.80 | 35.00 | 30.60 | 32.70 | 31.90 |
I I I | | |
1987 || 25.30 | 17.30 | 24,70 | 27.60 | 24.90 |
I I | | I [
1988 || 19.50 | 7.30 | 7.40 | 13.50 | 19.80 |
.................................................................. +

* (Based on General Consumer Price DEC. 1978=100)
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Infrastructure Sector Assessment

APPENDIX 1.B.2

SUMMARY OF PRICE INDICES
(BASE 1962)

100

Page 3/4
R e +
| | | 'UNIT VALUE OF EXTERNAL TRADE - INDICES |  CONSUMER PRICE |
N ETTOT PP P o r e e | INDEX BASE |
|| IMPLICIT PRICES | |EXCHANGE | FOR |
| 50P | EXPORTS IMPORTS | TERMS |  DECEMBER, 1978 |
I R RAAELLOLEE [ormmmemmeneeenene AR AR L =emenes fremsermemeneeee !
[YEAR| INDEX | X | INDEX | X | INDEX | % ] INDEX | INDEX | % |
[ [VARIATION| |VARIATION| [VARIATION| | |VARIATION|
Rl R [-emnese- [-nenenees [-nereneee fomeeenes foremsee- =eemenees [-==eene- [--mennees l
1977] 208.1 1 18.4 | 458.0 | 52.8| 226.0| -2.1| 202.7| 87.3| 5.0 |
11978]  209.9 | 0.9 | 323.5 | -29.4 | 29.1| 10.2| 129.9| 100.0 |  14.5 |
11979 239.0 | 13.9 | 3.7 | 0.4 | 279.0| 12.0 | 164 | 114.8 | 4.8 [
[1980]  271.% | 134 | 363.7 | 12,0 | 34| 209 | 107.8| 136.2| 18.6 |
[1981]  286.6 | 5.7 | 3341 | -8 ] 369.6| 95| 0.4 | 152.0 | 11.6 |
1982 316.9 | 9.9 347.1| 3.9 414.0| 12.0| 83.8| 172.4| 13.4 |
[1983[ 3537 | 123 | 352.6 | 1.6 | 4364 | 5.4 | B0.8| 197.9| 4.8 |
11984[  397.1 | 12.3 | 376.0 | 6.6| 468.3| 7.3| 803 217.3| 9.8 |
[1985|  478.7 | 20.6 | 493.6 | 31.3| 5%9.9 | 28.1| 823 286.7| 31.9 |
[1986]  656.0 |  37.0 | 860.7 | 74.4 | 8271 | 37.9| 1041 | 77| 30.3 |
[1987]  748.0 |  14.0 | €90.3 | -19.8| 867.1| 48| 1.6 7.0 19.6 |
1988 875.3 | 17.0 | 74.8| 6.4 | 87.2| 3.5 81.9| 528.5| 18.2 [
e D +
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APPENDIX 1.B.2

CONSOLIDATED PUBLIC SECTOR OPEKATIONS

(1983 - 1988)

Page 4/4
i it R aeteteeaabel U +
| | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 ]
|ECONOMIC CLASSIFICATION R J=--=meemmmmen e | EREE LT PP Jremmem e R s jromoemmmeeeees !
|OF OPERATIONS |Central |[Consolid|Central |Consolid|Centrzl |Consolid|Central [ConsolidfCentral [Consclid|Central |Consclid|
| | Govt |Pub.Sec.| Govt [Pub.Sec.| Govt [Pub.Sec.| Govt [Pub.Sec.| Govt |pub.Sec.| Govt |Pub.Sec.|
| A ARALL AL LI L L L EEED frommmmmmemeieee e e [==------ [---ee-- [==--mmmmmemmienes [=mmmmemememeneeee e |
| I | | | | I | | i ] | |
[1. CURRENT REVENUES [1,256.5 |2,843.4 |1,537.5 [3,181.4 |1,918.7 |3,566.3 |2,845.9 [4,663.5 [2,826.0 |5,143.0 ]2,918.0 |5,305.0
| - Tax 11,074.0 {1,074.0 [1,342.5 [1,362.5 |1,666.0 {1,666.0 [2,539.5 [2,539.5 [2,615.0 [2,615.0 |2,745.0 |2,745.0
| - Non Tax | 182.0 |1,769.4 | 175.0 |1,838.7 | 252.7 |1,900.3 | 306.4 [2,126.0 | 211.0 [2,528.0 | 174.0 |2,561.0
I | | | i | | I | | | | |
|2. CURRENT EXPEND]ITURE 11,567.9 |2,721.6 |1,770.4 |3,012.4 |1,908.9 [3,194.1 12,557.2 |3,945.9 |2,762.0 |4,645.0 |3,195.0 }5,019.0
|3. CURRENT SAVINGS ! -250.5 | 121.8 | -232.9 | 169.0 | 9.8 | 372.2 | 273.7 | 717.6 | 64.0 | 497.0 | -187.0 | 285.0
l | |
|4. CAPITAL INCOME 556.1 | 574.2 384.0 421.0 150.8 172.6 314.2 351.6 546.0 632.0 418.0 451.0
|5. CAPITAL EXPENDITURE 677.3 |1,255.0 474.4 697.1 541.6 654.5 601.9 776.3 703.0 839.0 520.0

! | I | I ! ! | I |

| I I | I | ! I | | |

| I | | I I | I I ! |
! I | [ | I I | I I ! ! |
|6. NET LOANS/GRANTS/BOWD PROC.| -30.7 | 48.5 | -21.6 | 89.0 | 6.2 | 6B.5| 269.2 | 463.2 | 128.0 | 398.0 | 131.0 | 597.0
| I I I | I I I | I ! | I
I7. GLOBAL DEFICIT/SURPLUS | -341.0 | 607.5 | -301.3 | -196.1 | -387.2 | -178.2 | -278.2 | -170.3 | -221.0 | -157.0 | -419.0 | -584.0
| I | I [ I [ [ | | I I I
{8. NET FINANCING | 341.0 | 607.5 | 301.3 | 196.1 | 387.2 | 178.2 | 278.2 | 170.3 | 22:.2 | 157.0 | 419.0 | 584.0
f=== I I I | I I
ICURRENT GOP (million Colones) |  10,151.8 |  11,657.2 | 14,330.8 | 19,762.9 | 23,140.6 |  27,200.0

+

I
|
I
I
!
|
I
I
|
724.0 |
|
|
|
|
I
I
I
!
+

N8 : The figures have been rounded for year 1987 & 1988.

Source : BCR Journal, and Economic Program
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