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1. INTRODUCTION

The purpose of a natural resource policy inventory is to examine the
wide range of policies and institutions affecting resource use decisions. The
four problem areas defined in the USAID Central American Natural Resource and
Environmental Strategy! served as the basis for organizing the natural resource
issues in El Salvador. The areas are sustainable agriculture, forestry,
wildlands and biodiversity, and watershed management.

Issues were identified within each of the four major themes. The
issues for sustainable agriculture were land use, fertility, land tenure, and
pesticide management. The issues for forestry were deforestation, alternative
use of forest products, reforestation, and forest management. The issues for
wildlands and biodiversity were protection of endangered species, biodiversity,
park and reserve mana~ement, and ecotouri sm. The issues for watershed management
were watershed management itself, water use, water management, water quality,
coastal zone management, and fisheries.

Issues that were common to all or several of the major themes included
the combined effect of high population density and low levels of education and
income, the armed conflict, budgetary constraints, policy lacunae, failure to
implement policies, overlapping institutional jurisdiction, and policy conflicts.

A policy inventory has four major components:

1. Identification of policies and regulations of both public and
private institutions at regional, macroecona.ic, sector and
sub-sector levels that affect the natural resource base;

2. Identification of the public and private institutions that
make or implement the respective policies and regulations;

3. A preliminary qualitative assess..nt of the impact of these
policies and regulations on each natural resource; and

4. Identification of the Min policy alternatives and factors
affecting possible policy refonl.

Natural resource depletion in El Salvador is largely the result of
inappropriate policies, in addition to population pressure and poor ..nag...nt.
The present armed conflict has contributed to the probl.., but it is not the
major cause of environ..ntal degradation. In econo.ic tenls, private costs have
been less than social costs. Policies need to be adopted to equate private and
social costs.

An environmental consciousness should be developed about virtually
every pol icy decision. Too Rich attention has been focused on develop..nt

lAgency for Internlttonal DeYelow-nt/llurNu for Llttn ~tc:an And the c.rUJbeln. Wrt~l .-
11..1 1m ca F1I 2 t t. e.tnl -.rta: AStntlllr , .. A.I.D. Aatl'--.
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efforts without careful consideration for the environment. Development and
environmental preservation are not mutually exclusive. This report is based on
the belief that it is feasible to have environmentally sound development, and
that many policies can be tied to environmentally sound practices. This policy
inventory describes El Salvador's policy environment as a basis for recolIIIN!nding
actions, measures, and research ideas that will induce the population to better
utilize its natural resource endowment.

Simi lar studies have been conducted in Guatema la, Honduras, and Belize.
Others will be done in Costa Rica, Panama, and Nicaragua, and one will be done
for the entire region. It was not feasible to carry out an exhaustive inventory,
given the limited time and resources. The work is thus limited to the major
policies and institutions that contribute to natural resource use and management
in the country.

The inventory is being financed by the USAID Regional Office for
Central American Programs (ROCAP), in coordination with the local USAID mission.
The scope and orientation of the work are under the guidance of USAID/San
Salvador.

El Salvador has an estimated pppulation of 5.2 million, with an annual
growth rate of 1.3 percent in 1980-88. With a total land area of 21,040 square
kilometers, the country has the highest population density ir the western
hemisphere (approximately 246 inhabitants per square kilometer).

Emigration to big cities is accelerating, as in most Latin American
countries. About 1 million people live in San Salvador. ~ 1987, an estimated
44 percent of the total population resid~d in urban areas.

During the last decade, infant mortality has fallen, the incidence of
contagious diseases has declined, and life expectancy has risen. However, the
rate of infant mortality due to Malnutrition r...ins one of the highest in Latin
America. According to UNICEF, child MOrtality in El Salvador is, on averlge, 70
per thousand, varying fra. 55 in urban areas to 81 in the rural sector.

About 72 percent of the urban population but only 7.7 percent of the
rural population has access to running water. Poor sanitary conditions prevail
in the rural sector and in .erginal areas due to the lack of sanitary services.
Improvements in sanitation and public health are necessary to cover the primary

l El Sllvldor: Country E~tc ............ TIle World 11I,*. August 14. 19119. TIle low growth rate of 1.3
percent is due to out .igration.

2The last census ..5 conducted in 1911.

3The World Bari. -World Develo,.nt Report 1989.- Washington. D.C.: The World 11I,*. 19119. p. 224.

4USAIO/EI salvador. -El Sllvador. Perfil Alllbiental. Estudio de c.po.- Sin Sllvldor. El salvador:
U.S.A.I.D. Contract 10. 519-0167-COO-2039-OO. Abril 1985.
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causes of death, which are diarrhea and respiratory diseases. l A shortage of
~ousing is a persistent problem in El Salvador. The eal·thquake of 1986
exacerbated this situation.

Current figures indicate deterioration in global productivity,
increases in a macroeconomic imbalance, and a decl'lne in domestic prices. The
growth in GOP was estimated at 2.3 percent in 1989.

Inadequate investment in human resources has incr~ased the difficulty
of managing natural resources in El S~lvador. Over 80 percent of all farmers
were functionally illiterate in 1989'3 In 1985, only 77 percent of children
ages 7 to 15 received school services.

Major economic policy reforms of the present Government include
liberalization of trade and the exchange rate, privatization of the banking
system, and lifting of price controls. Other measures include budget deficit
reduction, control over growth in the money supply, and privathation of
functions previously conducted by the Government but typically private business
activities, such as coffee and sugar marketing. One of the export taxes on
coffee was also eliminated. The Government's plan of fction is outlined in the
"Plan de Desarrollo Econ6mico y Social 1989-1994. II Many of the planned
policies have been adopted, but others were postponed.

E1 Salvador has the smallest percentage of original forest compared to
territorial size of any Latin American country. The destruction of the natural
resources in El Salvador has accelerated soil erosion. It is estimated that
three-quarters of the national territory is exposed to severe erosion conditions
and decreasing land productivity.

Runoff during the rainy season has eroded mountains and hills
throughout the country. This process is especially noticeable on the poor soils
in the north'6a rocky and unproductive zone where a large part of the soil cover
has vanished.

1
Ministry of Public Health and Soctal Assistance. -1989 Yearbook.- san salvador, [1 salvador: Ministry

of Public Health and Public Assistance, 1990.

2Saluel A. McReynolds, ~s M. Johnston, Peter H. Gore and Joe D. Francis, -The 1989 El salvador
Agricultural land Use and land Telll", Study.- Washington, D.C.: Nattonal Cooperattve Bustness center, IoveIIber
1989. p. I.

3Ca.tsl6n Nactonal de Poblact6n, -PoUtla de Poblacl6n.- san Salvlldor, El Salvador: eo.tst6n lactonal
de Poblacl6n, 1990. p. 5.

4
Mlnlsterio de Planlflcacl6n y Coordtftlcl6n del Desarrollo Eeoaleo y Soctal, '1•• n= .0110

E~CD y Soct.l 1__1... San salvador, [1 Salvador: Mlnlsterlo de Plantftaet6n y Coordlftlci6n del
Desarrollo Ecoafco y Soctal, 1989.

5
Mallie1 Benftez, -Estrateglls pari el Deslrrollo Ecol6glco "ctonal de El salvadore. Centro de

Investlgacl6n Tecnol6glcas y ClenUflas, san salvador, Mayo 1989.

6USAID/EI salvador. -El Sa1vidor , PerfH Allblentll, Estudto de ca..- Sin Sllvldor, El salvador:
U.S.A.I.D. Contract No. 519-0167-COO-2039-OO. Abril 1985.
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Another problem is the lack of potable water. Currently, the aquifer
reserves of the country have problems due to the inadequate r'itention of
rainwater, rapid runoff, and massive destruction of the vegetation.

Population pressure and poor management are the main contributors to
ecological degradation. El Salvador's limited natural resources are insufficient
to support its growing population given present cultural practices. Half the
people live i~ rural areas, owning or working small farms usually located on
fragile soils.

Several decrees, agreements, and treaties regarding natural resources
have been approved in El Salvador. However, the lack of resources, diversity and
fragmentation of the laws, and limited coordination among implementing
institutions have created serious probleMS in implementation. Asingle natural
resource such as water can be regulated by various laws and ad.inistered by
several institutions, each with a legitimate interest in the resource.

In short, the ecological crisis in El Salvador is characterized by
serious deforestation, accelerated erosion, contamination of water, and
extinction of flora and fauna. These conditions have resulted in health proble.s
engendered by pesticides, contaMinated water, and declining prospects for
sustained agricultural production. The lack of appropriate legislation and
little environmental consciousness among Salvadorans contribute to the crisis.
At the root of this environmental crisis are the policies that affect natural
resources. It is often found that econ~ic productivity and natural resource
management are not associated by decision Makers. Forested highlands contribute
to greater rainfall, increasing the relative hu.idity. These factors increase
river flows, which allows for irrigation in dry seasons, resulting in higher
yields and greater crop diversity.

1
Ibid, p.4.

2
USAID. Anno. Envtro.....u1 Ind ..turl1 Resource MlIII<. nt tn E1 Sa1vldor.
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2. SUSTAINABLE AGRICULTURE

The issues in sustainable agriculture are land use, soil fertility,
land tenure, and pesticide management.

2.1 Problems

El Salvador's problems in sustainable agriculture include the
following:

a The soils are highly eroded and degraded.

a Forty-six percent of the land area is cultivated at a level
above its land capability class, with inapprcpriate crops and
cropping patterns for soil and slope.

a Thirty percent of the land area b underutilized. Higher
yielding crops could be planted in flat, fertile soils. Much
land that could be farRed intensively is instead devoted to
pasture. Livestock production is done with land extensive
Mthods. A total of 62.5 percent of the irrigated area is
under pasture.

a Sae soils are degraded due to the use of inappropriate
chaicals, such as extensive us. of a.-oniu. sulphate in
cotton producing areas.

o Th. population density is high at about 246 persons p.r square
kilo_ter.

o Th. ext.nsion service do.s too little for soil cons.rvation.
Only 6.5 p.rcent of fa~rs r.ceived t.chnical assistanc. in
1988.

o Th.re is no land us. planning.

o Ch_ical and biological conc.rns ar. s.ldOil consid.r.d in soil
..nag...nt practices.

o N.arly 50 p.rc.nt of fa~rs hay. no fo~l .ducation, and
ov.r 80 p.rc.nt ar. functionally illit.rat••

o Agric~ltural output has b••n d.clining due to r.ductions in
ar.a r.ultivat.d and in productivity. Coff•• and cotton are
two of the crops .cst aff.ct.d.

o Inv.st_nts in agricultur. have d.cl in.d during the past
d.cad••

~ Land distribution is highly skewed, forcing fa~rs to plant

5



farmers to plant tillage-intensive crops on the hillsides.

o Farmers have very high arrears, reaching unmanageable levels.

o Some land owners are insEture about keeping their land.

o Some benef;c;aries of agrarian reform have rece;ved lai1d
unsuitable for intensive agricultura.

o Land markets are inefficient 1 and IIIny fanners lack land
titles. The process of obtaining a title is too long and
complicated.

o Many pesticide poisonings are reported in public hospitals.

o Sporadic testing of limited survey samples have found residues
exceeding allowable lilllits in water, soil, beef, oils, fruits,
vegetables, and hUMan ti3sue.

o Pesticides are co-.only overused and applied at inappropriate
times. Safety precautions are disregarded and alternative
methods Qf pest control are little known.

o Pesticide labeling is inadequate for El Salvldor's flr.r
population.

o Intf!grlted pest Manlg_nt pract ices are used on a very
lilllited basis.

2.2 Policies

The ... jor pol icy cltlgorils Ifflcting sustainablo Igriculture are
IIIcroecona-ic, sectoral (educl+.ion, agricultural ..rketing, Ind credit} land
tenure, reselrch, Ixtenslon, irrigltion, Ind pesticide ..nlge.ent.

2.2.1 Macrolcona-ic Policils

The ..in ..croecona.ic policils afflcting sustainable agriculture Ire
the following:

o Foreign exchangl policy. OVlrvaluation of the co16n during
thl past 10 Ylars has bien thl last negative Icona.tc policy
affecting sustainabll agriculture. This policy illplicitly
subsidized illPortld products and illPlicitly taxed ·:~port

products. An overvaluld co16n .Int a lower price for the
producer of exportld goods, and a lower price for loca lly
cor.su~d agricultural product~. Iliports entlred It I
relltiv!ly lowar price, dlpressing local pricls. The present
GOYlrn•. ~t has rlv.sld this policy.

6



o Export taxes. A few cOlllllOdities have had export taxes.
Coffee was especially affected by a coffee export tax of 30
percent of the export price above $45.00 plus a fixed fee of
$6.45 per quintal. The present Government eliminated the
$6.45, but the 30 percent tax is st ill a heavy burden on
producers faced with low international prices.

2.2.2 Sectoral Policies

The most significant sectoral policies affecting sustainable
agriculture are education, marketing, agricultural credH, and develop..nt of the
non-agricultural sectors.

o Education. The high illiteracy rate is an indicator of the
country's education policy. A high illiteracy rate makes
extension training more difficult. Without assistancI, it is
difficult for untrained farmers to adopt the modern
agricultural techniques needed to ..intain soil productivity
and to produce co~etitively.

Inadaquate education is also a probl.. for agricultural
professionals in the country. Most proflssionals are trained
at the .id-level (agrono_1st or "Perito Agr6nOllO"). They have
learned crop production by thl fo~la ..thod and are not well
enough trained in soil fertility to ..nagl crop technologies
in different settings.

Atttllpts have been ..de to introduci natural resource
awareness to school curricula, but resources havi not been
allocated to train teachers or provide texts and audiovisual
equi~nt.

o Agricultural Marklting. Thl policy of centralization of
agricultural .arklting for ce1tain products, such as coffee,
sugar, and cotton, in addition to prici controls on other
products, has Hgnifild thl nlg.tivi illp.ct. of thl
..crolcona.ic policies, resulting in lower fa~ prices.
InvIst.nts in thl .griculturl sictor werl rlducld, .nd
f....rs .erl u~abll to rlpay thlir lo.ns. Thisl factors
weaklned invlst.nt in soil flrtility ..intlnancI, proplr
pruning of coffll trlls, .nd othlr conslrvation pr.cticls.

o Agricultural Credit. Tn incr,.sl agricultural production,
crldit w.s ..dl avail.bll to fanM8rs in an unf.vor.bll
..crolcono~ic environ..nt, rlsulting in low pricls that
transl.ted into low returns on invest.nt. As a rlsult,
far_rs .Irl unabll to rlp.y thlir dlbt. Present
circu.st.ncls rlquire a tight .anlY supply, which in • highly
.artg.gld fa~ SICtor tr.nsl.tls into llss credit for
agriculturl. Without crldit, thl livil of invlst.nt is
rlducld. F.~s dltlrioratl, nigativily .fflcting

7



agriculture's sustainability.

o Development of the non-agricultural sector. With such a high
population density, t!1e country needs to create jobs in
sectors other than agriculture to reduce population pressure
on the land. £1 Salvador has lagged behind other Caribbean
Basin Initiative countries in craating favorable conditions
for industrial free·port zones. Its incentives for foreign
investment have been inferior to those provided by neighbors
like Guatemala and Costa Rica. One alternative means of
reducing population pressure is to provide attractive jobs in
the cities to accelerate rural to urban migration.

2.2.3 Land Tenure

The major land tenure policies affecting sustainable agriculture are
the set of decrees regulating the agrarian refo~ of 1980 and the land titling
procedures.

o The agrarian refor.. of 1980. The agrarian refo... proceS!
started in 1980. Farms larger than 500 has. were expropriated
and assigned to agricultural co-ops, formed for this purposi.
Land renters of less than 7 has. were also given the
opportunity to buy land they wire renting. Landowners of 245
to 500 has. had thl option of selling their land.

A large proportion of the population still lives in the rural areas
where nearly every fallily d...nds a piece of land. This puts pressure on the
avai lable land, leading to such pr.ctices as the f.rlling of steep erodible soils.

Lack of ownership, which is c.used by sevlral f.ctors, h.s contributed
to low levels of invest.nts. The Govern.nt has been slow to .ssign l.nd
titles. Organiz.tion into cooperatives deprives f.....rs of • sense of ownership.
Their large debt ..kes th.. feel they have no stake in the farll. Fearful of
losing their lot, ..ny f.....rs are r.luctant to invest in production ..thods .nd
soil amend..nts that could ..ke their farlling sustain.ble.

o L.nd titling procedures. Asignificant b.cklog in l.nd title
registration is due to archaic procedures. The backlog
constrains efficient oper.tion of the l.nd ..rket. Loan
processing slows down as the difficulty of registering an
unclear land title is added to the no~l burdens of credit
procedures.

2.2.4 Rese.rch

The ..jor probl.. of agricultural research has been. lack of adequate
resources, including the personnel and operating budget associated with thl
institutional setting of research org.nizations.

8



o Institutional setting. The prevailing policy has been to
conduct -research in public institutions. Research has been
very lilllited due to inadequate funding and shortages of
qualified personnel and equip.ent. Scientific knowledge is
insufficient about sustainable crop production practices for
different areas in the country. It is difficult to apply
appropriate agricultural practices without such knowledge.

Very 1ittle research on pesHcide IIInage_nt has been conducted. Little
;s known of alternative integrated pest manage.ent practices for different crops
grown in various soil and weather conditions.

There is SOIll8 indication that the Government intends to prOMOte the
privatization of research activities. This could provide a solution to some of
the past problellls of research.

2.2.5 Extension

The three basic issues in the extension services are limited scope of
service, lack of adequate resources, and inadequate personnel training.

o Scope of the services. Besides having insufficient research
results to apply, the extension service has been investing its
li.ited resources in too wide an array of activities. The
result has been a decline in adoption of high technology. The
use of hybrid corn seed has dropped frOil 70 percent to 60
percent this year. The proposed new policy of concentrating
extension activities in agriculture is .uch -are sensi~le.

o Lack of adequate resources. Extension agents lack adequat~

vehicles and gasoline to perfonl their job. The nu~er of
extension agents needs to be reduced; an adequately equipped
s..ller group could probably do a better job.

o Personnel training. Extension service personnel need to be
trained in sustainable production practices, so they can
trans.it th.. to the fanlers.

2.2.6 Irrigation

The .ejor irrigation policies affecting sustainable agriculture are
irrigation ..nag...nt and water prices.

o Irrigation unaqe.nt. Irrigation is unaged by several
different types of organization in El Salvador. Sa.e
districts are private, while sa.e syst..s are ..naged by the
public sector. The current probl..s lead to poor returns on
irrigation invest..nt, IS well IS soil erosion due to poor
unag-.ent, both of which detract fra. sustainable
agriculture. Irrigated land could be producing _re, and

9



erosion could be reduced with proper management.

o Water prices. The underutilization of irrigated areas and
deterioration of irrigation systems is due partly to the low
prices charged for water. Insufficient revenues are collected
to adequately maintain existing systems. Another effect of
paying so little is that farmers are not concerned about water
conservation. Under this scenario, the returns to irrigation
become irrelevant.

2.2.7 Pesticide Management

Two main components of government policy that relate to pesticide
management are the legal framework and the enforcing institution.

o Legal Framework. Several laws regulate pesticide use and
connerce. They require registration of pesticides every three
years. However, no set of defined standards is available in
El Salvador. A project of the International Code of Conduct
for th~ Distribution and Use of Pesticides aims to establish
standards, however.

o Institutional setting. The Directorate of Agricultural
Defense is in charge of implementing the laws and regulations
on pesticide use. However, it lacks the budget to apply
adequate contro1s, the resources to conduct the necessary
tests, and the right policies to obtain the resources.

2.3 Potential Policy Alternatives

Several policy alternatives ar. recOMl8nded to create an environment
conducive to sustainable agriculture. The most iMPortant ones are listed here:

o Continue applying the econo.ic adjust_nt package of the
present Govern..nt.

o Eliminate coffee export taxes.

o Review credit policies to Mike access easier for agricultural
invest.nt.

o Invest IIOre resources in education at the rural level. Review
education policies. In addition to ilproving the literacy
rate, incorporate envi ronMnta1 education into the curriculum.

o Approve the proposed soils law.

o Make credit available for IPM practices along with pesticide
purchases.

10



o When pesticide use is required, made available resources for
the purchase of adequate hand1 ing equipment in the loan
program.

o Include in every agricultural project a training module on
safe pesticide use and alternative pest management techniques.

o Improve pesticide labeling requirements so an ill iterate
person can understand safe application.

2.4 Recommendations for Future Research and Analysis

o Study alternative ways to finance the cQuntry~s agricultural
research needs. Research is the key to expanding the
production possibility frontier.

o Study alternative ways to make the extension service IIOre
effective.

o Study the financing system for agriculture to determine
alternatives for increasing credit access for agricultural
production.

o Study the possibility of a land tax.

o Study the agrarian reform structure. Its econo.ic and social
objectives should be reviewed to determine alternatives.

o Study alternative ..chanis.s involved in the process of l~nd

title transfer to reduce ca.p1icated and slow procedures ..

o Study ways to modify the research policy to conduct more IPM
research. Focus on extension whirl technologies exist and on
research wherl it is needed. Rlslarch should bl adaptive in
nature and designld, developld, and illPl_nted with the
participation of extension agents and growers.

11



3. FORESTRY

The issues in forestry are deforestation, alternative uses of wood,
reforestation, anJ forest management.

3.1 Problems

o Population pressure has contributed to the rapid depletion of
natural forests in El Salvador. This deforestation took place
to satisfy alternative needs for wood (mainly energy), but
most significantly, to make room for agricultural production.

o El Salvador is the nation of continental tropical America that
is most depleted of forest resources. Less than 12 percent of
its territory is covered with forest.

o As much as 50 percent of the pine forests have been degraded
to a point that makes it difficult to classify the. as
forests.

o Forest resources are very little understood in El Salvador.
Even though the forest areas are small, the forest resources
are rich in variety of species. Reforestation prograMs have
been very limited, and forest resource manage..nt does not
utilize modern techniques.

o Fine quality hardwoods are growing scarce.

o Less than 50 percent of the trees planted in reforestation
prograMs have survived.

o Objective research in forestry has not been conducted.

3.2 Policies

The JIIjor policy areas affecting forest resources are educat10n,
agricultural develoPMent, forestry laws and regulations, lack of alternative
sources of energy, research, and lack of inclntivls.

3.2.1 Education

Education prograMs often do not cover environMntal issues. Thus, the
population dOls not undlrstand the interactions of forestr'y with wltlr production
and the ecological balance of thl Intire Ico-syst... Forestry has blln
considered an obstacll to the expansion of agricultural are.s rathlr than a
valuable resource, cOlpl...ntary to agriculturl.

12



3.2.2 Forestry Laws and Regulations

Several decrees comprise the set of laws and regulations on forestry.

o Decree 268 of February 8, 1973, the key Forestry La,." is
outdated. Aregulation has never been written. It desig~ates

the Forestry Service dt the CENREN of MAG as the implementing
institution. However, after MAG was regionalized,
jurisdictional problems arose. The thrust of the law should
be changed from sanctions to incentives. The la~ was modified
by Decree 458 of October 23, 1973 to exclude the cutting or
pruning of coffee trees and their shade trees from the
regulations established by the Forestry Law.

o Decree 418 of July 24, 1986 establishes a stumpage fee of 2.50
colones per tree in forests in saline water. Decree 14 of
April 1, 1986 regulates the establishment of salt factories on
coastal lands and the use of saline forests in aquaculture.

o Decree 47 of May 23, 1974 establishes the Soil Protection Zone
Chalatenango. Decree 53 of November 17, 1987 establishes the
National Park Montecristo. Decree 59 of August 22, 1985
establishes a forestry ban on El Imposible forest. Decree 20
of June 6, 1989 establishes the National Park El Imposible.
Dec,"!!e 124 of June 1, 1984 establishes the Regionc1 Park
Bosque de los P6ricos.

3.2.3 Lack of Alternative Sources of EO!!il

Firewood continues to be a major source of energy for rural fl.ilies
and agro-industries. Electricity has not reached large areas of the country.
The ar..d conflict has been a ..jor obstacle to the expansion of the present
electricity network. Considerable resources are spent replacing lines and
equip.nt sabotaged by the FMLN. The growing population is consu.ing increasing
allOunts of energy, and firewood is the only alternative for .ny. This
contributes to a high rate of deforestation. However, it also serves as an
incentive to develop forest pla!,tations. Reforestation using .ltiple-use trees
is one focus of Project MADELENA.

3.2.4 Research

Even though El Salvador has .ny tree species, little is known about
their growth in different tgro-cli..tic envirom.ents. The dearth of knowledge
is a probl.. for reforestation projects. Neither cost and benefits nor return
on invest..nt can be estt..ted. One alternative is to extrapolate results fra.
other countries, but this is a risky basis for invest..nt alternatives, in
addition to the other associated country and business risks. Helvy subsidies May
be needed to counterlct this risk.
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3.2.5 Lack of Incentives

o Lack of credit is one disincentive. With the lack of
knowledge described above, it is logical that the banking
system is not going to assume a lending risk in this sector.
Thus, no credit lines are available for reforestation.

o No subsidy or incentive programs encourage reforestation.
Given the small forest area left in El Salvador, social
benefits of reforestation are much greater than the private
benefits. Thus, subsidies are needed to compensate for the
high private costs associated with all the risks involved.
Forests are critical to preserve the aquifers and the
ecosysteM balance which benefit the entire society, not just
the investor who reforests.

3.3 Potential Policy Alternatives

o Develop a National Environmental Policy, in which the
interrelationship of all ~atural resources is clearly
considered.

o Define a National Forestry Plan that is objective and
practical and includes a description of the research needed to
improve the quantity and quality of forests.

o Define reforestation for wood producti~nr watershed
~nage..nt, recreation and other uses as a national priority
at the highest levels of govern..nt.

o Establish appropriate long-tenl, low-interest credits to
stiMUlate reforestation projects throughout the country.

o CQllPl_nt the credit progra. with additional incentives, such
as fiscal deductions and technical assistance, to ensure
initial success.

3.4 Reco...ndations for Future Research and Analysis

o Conduct a detailed econa.tc study that quantifies the direct
and indirect benefits of forests and forest products in El
Salvador.

o Carefully study and ~~nitor species growth and behavior in
different, representative sites as a basis of production, and
econa.ic projections for such purposes as planning and
providing credits.

o Carefully study tha d...nd for wood and wood products for the
national and international ..rkets.
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o Monitor and measure the role of forests in water production
per unit area, in particular in the Salvadoran highlands.

o Carefully study financial models that have proved successful
in promoting reforestation in other regions of the world and
design an appropriate model for El Salvador.
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4. WILDLANDS AND BIODIVERSITY

Four issues were identified in the theme of wildlands and biodiversity:
protection of endangered species, biodiversity, park and reserve mana~ement, and
ecotourism.

4.1 Problems

o Many neotropica1 terrestrial lh1;ma1s in Appendix 1 of the
CITES convent ion, specia lly large vertebrates such as the
jaguar and harpy eagle, are already extinct in El Salvador.
Habitat destruction is the major cause of extinction in this
counti'y.

o Due to the SiZE of the country, wildland areas are relatively
small. The five most important natural areas are El Imposible
(5,000 has.), Montecristo (8,000 has.), Nancuchiname (1,200
has. ) , Barra de Sant iago, (2,000 has.), and Los Vo1canes
(7,000 has.). Only faur of these areas have park wardens.

o The small size of parks and reserves makes it difficult to
preserve large species of wild animals. Many animal and
possibly plant species such as the jaguar, tapir, and harpy
eagle could not be reintroduced even if given absolute
protection.

o There are no basic inventories of El Salvador's plants and
ani..ls, except for higher vertebrates and orchids.

o Little research has be.n done on wildlife, and very little has
been published on the country's biodiversity.

o No studies provide the infon.ation needed to detenline the
endangered species and the ..asures required to reCover or
even protect existing populations. In fact, a basic inventory
of native plants and ani.ls in El Salvador has not been
taken, except for higher vertebrates and orchids. The
biodiversity of the country is rich in tree species. There
are about 750 species of trees, 500 species of birds, 900
species of butterflies, and over 800 species of ..rine fish.

o School curricula have no fo~l education progra.s on
biodiversity or endlngered species.

o The sale of endangered species has reduced their population to
very low levels. The list of extinct species is growing
rlpidly. The crocodile, the cliMn, the scarlet MCIW and the
yellow-nipped parrot are a.ong the Mny species thlt hive been
reduced to dangerously low populations or even pushed to
extinction in El Silvador. Scarlet ..CIWS and wild Clts, both
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on Appendix 1 of the CITES convention, are still frequently
sold on the streets of San Salvador.

o Hunting and fishing are non-regulated activities.

o In general, the population at large, both in the private
sector and the government, have little awareness of the local
biodiversity, nor its economic value and potential. This
ignorance facilitates the rapid elimination of the areas in
which most of the national biodiversity occurs.

o In general, the lack of written references on Salvadoran
biodiversity is a major obstacle to obtaining a basic
knowledge and awareness of its dimensions and value.

o Protection of natural areas as such is still regarded as
competitive with, rather than complementary to, rural and
urban development.

o Ecolouris. is very limited. None of the natural areas offer
infrastructure for formal and open recreational services.

o Neighbors of potential major national park sites have sensed
a decline in protective ..asures, and pressures for hunting,
fishing with pesticides, wood cutting and other illegal
practices have risen sharply.

4.2 Policies

The major policies are the International Convention for the Protection
of Endangered Species of Flora and Fauna (CITES convention), budget procedures,
CENDEPESCA's regulations, national parks and reserves, agrarian refor.,
Management policy, lack of incentives, a policy void in ecotouris., and lacunae
in regulations. The categories for which regulations are lacking include the
COMmerce of wildlife, the ..nag...nt of national parks, and hunting and fishing.

4.2.1 The CITES Convention

El Salvador ratified the CITES convention in 1987, achieving two goals
in the process:

o The role of El Salvador in international slUggling of wildlife
was significantly reduced. Shi~nts of wildlife through the
country to obtain Salvadoran status as a .ans of evading
CITES regulations have declinld.

o Equally i.,ortant, Salvadoran authoritils finally obtainld a
tool to reduci prlssurl fra. Ixtlrnal d...nd with its
t.-ptingly high pricls and to control all shi~nts of
wildlifl Intlring or llaving thl country.
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4.2.2 Budget Procedures

This policy has two critical short falls: lack of budget control and
low salaries.

o The National Parks and Wildlife Service, The National Museum
of Natural History, and the National Zoo share the problem of
having no control over their own budgets. In fact, they do
not even write their budgets. General formula prescriptions
are undertaken at higher levels, which call for the same
budget as the previous year's minus 5 percent and any vacant
positions. This policy has reduced the resources of those
institutions dangerously below the capacity to carry out
minimal responsibilities.

o Low salaries are a common problem that has reached critical
proportions.

4.2.3 CENDEPESCA's Regulations

o Resolution 265 of 1990 banned the fishing of dolphins, marine
turtles, and lobsters with eggs or below 20 c.s. in length.
This is a step in the right direction to protect endangered
species, if enforced.

The National Parks and Wildlife Service should adopt si.ilar measures
to protect endangered species, and define Appendix 3 of the CITES convention.
However, enforc_nt capabilities are li.ited. It is doubtful whether CENOEPESCA
has sufficient MUscle to enforce Resolution 265.

4.2.4 National Parks and Reserves

Several decrees create nattonal parks or reserves.

o Decree 53 of Nove.ber 17, 1987 establishes the Nattonal Park
Montecristo.

o Oecrle 20 of June 6, 1989 establishes thl National Park El
Ilipostbli.

o Olcrle 124 of Junl 1, 1984 Istablishes thl Regional Park
Bosque de Los Ptricos.

4.2.5 Aqrdrian Rlfonl

The agrarian refor'll of 1980 ha~ been a positive influlnce affecting the
parks and reserves progra. in El Salvador.
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o More than 19,000 hectares of El Salvador's 34,000 better
natural forests were added to national reserves by Phase I.
This included almost 50 percent of El Imposible, 80 percent of
the San Diego dry forest, and 100 percent of Nancuchiname. In
addition, about 5,000 additional hectares of natural areas
have been identified since 1984, mostly as small and isolated
patches of forest. Many of these have high conservation value
as reserves, and all are being formally transferred to MAG for
management as conservation areas.

4.2.6 Management Policy

The private sector does not participate in current conservation plans.
The implicit idea that areas with potential for conservation IIIIst be nationalized
is motivating many landowners to udiscreetlyU alter and even eliminate r..,ants
of natural forest on their land. With so ...ny small areas, govern.nt
supervision, to say nothing of government management, is quite unfeasible. An
alternative plan is needed.

4.2.7 Lack of Incentives

Given govern.nt technical and financial1illitations, incentives should
be provided to private landowners where these areas are located so they will
continue to protect the. in the national interest. Tax exe.,tions, technical
assistance and other true incentives lUst be provided as alternatives to
government menage..nt. Natural arIas within agricultural areas provide ..ny
benefits. These benefits should be ..de clear to the landowners. It may be
dlsirable to consider telporary subsidies for initial invest..nts.

4.2.8 Regulation Lacunae

o The nation has no touris. strategy in which the role of nature
and natural resources is clearly defined.

o No laws or regulations cover the ca.erce of endangerld
species, hunting, fishing, or parks ..nag...nt. The lack of
which li.its the power of auth,orities til control activities
that need regulation to be sustained.

The lack of regulations on the ca.erce of wildlife has led SOM
MUnicipalities, like San Salvador and La Libertad, to establish local controls
over wildlife ca.erce in their jurisdiction. Without a nationll llw or
regulation, the Govern..nt licks the legal instru..nt to regulate c~rce. This
is further cOlplicated by the jurisdictional probl.. crelted with the
decentralization of MAG. NPWS lacks personnel at the regional level to control
wildlife c~rce.

Hunters Ind fish....." would benefit frOll llws and regulations to
establish hunting and fishing selsons according to the reproduction and growth
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patterns of species. This would make the business or sport of hunting and
fishing more sustainable.

o No laws regulate the management of national parks and
reserves. A proposed law for this purpose was drafted in
1980, but no further action was taken. This lack of
regulation makes park and reserve management a difficult task.
The role of the private sector in parks and reserves
management needs to be defined. The private sector could
probably manage many parks and reserves better.

4.3 Potential Policy Alternatives

o Approve a law to protect and manage wildlife, including
regulation of wildlife commerce, hunting, import and export,
and protection and recovery of endangered species.

o Define the CITES Appendix 3. 1

o Establish a _bed private enterprise/governlNnt ad.inistration
for the Museu. of Natural History.

o Develop econa.ically viable wildlife production progra.s for
both artisan and cOMMercial purposes.

o Revise the publications policy, to JIIIke the inforJllltion
available .are accessible to the entire population.

o Establish a conservation policy as a national priority.

o Transfer ..nag...nt of national parks and reserves to private
foundations.

o Alternatively, return ad.inistrative authority over parks and
reserves to the N.tional Parks and Wildlife Service, providing
the necessary funds for basic support.

o Design a syst.. of incentives for private owners to create
parks and reserves.

o Approve a 1... for the ..nag_nt of nat ionll parks and
reserves.

o Use national parks as instru..nts of environ..ntal education.

IT11e CITES Appendix 3 Includes pl.nts .nd .nl.ls ... leal popul.tlons (of. gIven country) are
th,..t..... usually because of reduced hlbltat fJI' Dcesslve "n .....sure.
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4.4 Recommendations for Future Research and Analysis

o Study ways to organize research on life cycles and
environmental requirements of native plants and animals with
identified commercial potential and/or those in danger of
extinction.

o Study ways to collect funds to finance activities for
protecting endangered species.

o Develop a systeM to classify natural areas in El Salvador as
a basis for conserving them.

o Study the econoMic and soc ia1 returns of ecotourislft in E1
Salvador.
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5. WATERSHED MANAGEMENT

The country has 590 rivers and streams in a territory covered by 17
major watersheds, some of which are shared with neighboring countries. For
management purposes, the country is divided into 10 hydrographic regions.

The major issues in this category ar~ watershed management, water use,
water management, water quality, coastal zone management, and fisheries.

5.1 Problems

o Desertification has already started in critical watersheds.

o Watersheds are not managed as units. Several institutions use
watershed resources, but no one looks after the entire system.

o Management of water resources is inadequate, which results in
unfair distribution among users, as well as waste and severe
soil erosion.

o Water use is inefficient.

o Water quality is poor. Much of the country's superficial and
underground water is contaminated. The main causes are as
follows:

Lack of treat..nt of do.stic and industrial liquid
wastes;

Disposal of raw liquid wastes in strea.s and rivers;

Inadequate controls in the use of ch..ical products such
as fertiiizers and pesticides;

Lack of treat..nt of liquid and solid agro-industrial
wastes;

Disposal of raw liquid wastes ca.ing fra. coffee, sugar
cane, sisal, and kenaf .ills, tanneries, and other
sources;

Urban solid waste disposal on inadequate sites. Runoff
washes away the waste, which conta.inates strea.s and
rivers; and

Conta.ination of underground water by percolation of
superficial contl.inlted wlter fr. the sources
..ntioned above.

o Li~ological studies clrried out in El Salvador show that III
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lakes and lagoons are in accelerated eutrophication.

o Gastrointestinal infections that could be prevented with
cleaner water remain a leading cause of death throughout the
country.

o Coastal zones are being destroyed and contaminated.

o Mangrove forests have been reduced to about 65 percent of
their original size. Over 75 percent of remaining mangrove
forests are highly deteriorated.

o Very high turbidity indexes in the coastal water show high
contamination and large amounts of fertile soil (up to 500
tons/has./year) carried by rivers into the sea.

o Very high concentrations of coliforms (up to 1,000
coliforms/100 ml) have been reported at different Salvadoran
beaches, mainly because raw municipil sewlge effluents are
discharged into the sea. The classic IIRed Tide ll with myriad
algle that sweeps the Salvadoran coast fro. time to time also
reveals orglnic contlminltion.

o Pesticides have contaMinated mangrove estuaries.

o Fisheries are being over-exploited. The nullber of ships
fishing shrimp exceeds thlt recOMMended for sustlinlble
production.

o The population of IIOst fish species hiS drlMticllly declined,
either through over-fishing, illegll trlwling to cltch shrillp,
or flilure to illpl...nt fishing regulltions.

o Mlinllnd fisheries develo~nt is It In incipient stlge.

o Dynl.ite Ind poisonous substlnces Ire co.-only us.d for
fishing in continentll wlt.rs.

5.2 Policies

The _jor policy areas aff.cting wat.rsh.d ..nag_nt are international
Igre_nts with neighboring countries on the ..nag_nt of ca.on watersh.ds Ind
the Gulf of Fonseca, wat.r laws and regulations, lack of integrated watershed
_nlg••nt, national irrigation policy, fish.ri.s regulations, and lick of
policies to regullte the coastal zones.

5.2.1 Internationll Agr....nts

Int.rnational agre_nts Ir. an arel of utllOst illPortanc. for the
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country. El Salvador's major r;ver, the Lempa, and some of its tributaries
originate in Honduras. Other watersheds are shared with Guatemala. However,
current treaties are very limited and offer little protection for El Salvador.
The existing treaties are the following:

o Water Limits with Guatemala of August 23 and 27, 1935;

o The Treaty between El Salvador and Guatemala for Using the
Lake Guija;

o The Peace Treaty with Honduras of October 30, 1980; and

o The agreement signed with CATIE on watershed protection. A
Regional Co..ittee on Watershed Protection, formed by the
Central American Countries and CATIE, operates through
bilateral agreements between CATIE and each country.

The treaty with Honduras is the most critical one, but it lacks a
single reference about shared water use.

Special emphasis should be placed on the Gulf of Fonseca, shared by
three countries, which has been in dispute for many years. Present negotiations
in the international courts should include a management plan for the future,
which would allow for sustainable use of the gulf and avoid future disputes.

5.2.2 Water Laws and Regulations

Many laws and regulations cover the use and manageMent of water, a
subject of numerous studies ana seMinars. The laws have been revised and
analyzed. The review of the legislation revealed that legislation relevant for
water management is frasa-nted •. No single law incorporates the different aspects
of water manag_nt, nor is there one to regulate and control water quality. One
product of the analysis was a draft law on irrigation and drainage to be
submitted to congress.

The most i~ortant existing laws are the following:

o The Law on the Intlgrated Use of the Watlr Rlsourcls, Oecr.e
886 of Dec.-blr 2, 1981, along with its Regulation, Decree 144
of March 23, 1982; and

o EXlcutive Olcree 50 of October 16, 1987, which legislates
watlr quality control of wastl wlttr disposal and protected
zonls. Its ..in purposl is to Istablish control, avoiding or
reducing contaMination of water resources.

No policy includls watlr quality control on irrigation projects.
despite contaMination levlls that affect fa~rs' and technicians' health, as
well as destroy crops and conta.inatl/erode soils.

Poor Mnag_nt by the private and publ ic sectors results in poor water
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quality, as well as misuse and waste of water resources. ANDA should play an
essential role in addressing these problems and improving water management. Its
pricing and management policies need special attention.

5.2.3 lack of Integrated Watershed Management

There is no integrated poli cy on watershed management. Severa1
institutions use the resources of a particular watershed without a master plan
on watershed management. ANDA, CEl, and MAG use water for human consumption,
energy, and irrigation, respectively, without adequate coordination. No one
manages the watershed as a unit.

5.2.4 National Irrigation Policy

The present Government has redefined the national irrigation policy
with the objective of promoting optimum use of the resource using appropriate
irrigation technology. Also, the policy promotes the intensive and continuous
use of irrigated areas to increase agricultural output.

o The first objective of the
rehabilitate and/or build
infrastructure.

irrigation policy is to
appropriate irrigation

o Asecond objective is to create the conditions that will allow
the optimu. use of water for agricultural purposes.

o Other objectives include introducing irrigation in new areas
and training professionals, technicians, and wa~er users to
create a culture of irrigated agriculture.

o The policy saeks to strengthen and prollOte the organization of
water users to achieve efficiency in the unag_nt and
operation of the water infrastructure.

o Govern.nt policy indicates that the construction of large
irrigation infrastructure will continue to be a function of
ttle public sector, shared with the private sector. The public
sector wi 11 deterlline the priorities of future invest.nts and
absorb the pre-investment cost. Part of the total cost (debt)
will be transferred to the users of the irrigation syste•.
Construction will be done through contracts with the private
sector.

o The policy reveals a clear desire to privatize water
menag...nt for irrigation. It proposes to transfer to the
private sector irrigation district ..nag...nt within a three
year period. Likewise, it proposes .inor participation in the
ManageMent of new irrigation pro!,cts for a li.ited ti... For
large projects the Govern.nt will part ic ipate for three
years, for .diu. projects, two years, and for s..ll and .icro
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projects, one year.

5.2.5 Fisheries Regulations

The main fisheries regulations are the following:

o The Genera1 Law of Fishery Act ivities, Decree 799, was
approved on September 14, 1981. Because no regulation has yet
been approved, discrepancies in interprBtation and
jurisdictional problems have occurred. MAG was decentralized
after the law was approved. The law designates CENDEPESCA as
the institution responsible. Wi"h decentralization, the
regional offices were assigned responsibilities for
supervising the region, which created a conflict between
CENDEPESCA and the regional offices, complicating the
application of the mandates of the law.

o Resolution 265 of 1990 from CENDEPESCA bans the catching of
dolphins, sea turtles, and lobsters with eggs or those s.aller
than 20 cms. in length.

5.2.6 Lack of Policies to Regulate the Coastal Zones

o El Salvador does not have a coherent policy to control and
protect its coastal zone, except for the Forestry Law, which
includes mangroves among the forests to protect and develop.
The law allows the cutting of timber fro. mangroves if a prior
permit is issued by the Forestry and Fauna Service. The
stumpage fee is 2.50 Colons a log.

o No policy has been developed on urban recreation and tourism
developi8nt for beaches and estuaries.

o No national policy covers flood control at river outflows.

o No regulation preserves and protects natural coastal habitats
of .arine wildlife or .arine bird shelters.

o No regulation controls coastal zone conta.inltion fro.
pesticides and fertilizers used for crops such as cotton,
wate~lon, and cantaloupe.

o No policies have been developed to prevent or control oil
spills or any other ..rine pollution.

o No sanitltion policies have been developed to prevent fecal
conta.inltion fr~ thousands of recreationll houses bui lt
along Salvadoran beaches. Only two out of four city-ports
hive operating ~nicipal slWage treat..nt plants.

o Sanitation policies have not been expanded to ..ndlte the
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proper treatment of industrial, municipal sewage effluent and
geothermal CEl raw wastes disposal before discharge into the
ocean.

o No provisions exist to prevent oceanic disposal of radioactive
and/or industrial toxic wastes from industrialized countries.

5.3 Potential Policv Alternatives

o Use the Central America Agreement for the Protection of the
EnvironMent to develop actions and programs to better manage
watersheds that are part of more than one country.

o Revise the treaties with Guatemala and Ho~duras to establish
joint management practices for the watersheds and waterways
COmBOn to more than one nation.

o Design a policy on integrated watershed management.

o Approve the proposed irrigation and drainage law.

o look at water use alternatives as a means of reaching the
optimuM level of use for the entire systeM rather than for
individual sectors.

o Design a policy to stimulate and regulate IUltiple uses of
lakes created by hydroelectric daMs.

o Design a policy to conserve and protect superficial and
underground water sources.

o Develop a policy to protect and conserve water sources for
hUMin consu~tion.

o Develop a policy on the control and use of rainwater in
critical watersheds.

o Develop a policy on the Mlnag_nt of rainwlt.r in urbln ar.as
to b. integrated into wltlrshed Mlnlg_nt. Uncontrollid
drainlgl CIUSIS thl larg.st alterltions of naturll wat.rshlds.

o Estlblish unifo... wlter qUllity stlndlrds for the Intir.
country.

o R.view the wlter quality testing policy Ind invlst..nt
procldur.s to provide tlsting laboratorils for the thrl'
regions of thl country: West, Centrll and Elst.

o Review the slnctions 5ySt.. to MIke it practical in
applicltion.
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o Review ANDA's water fees to include financing of municipal
waste water treatment plants.

o Review irrigation fees to include water quality and
maintenance financing.

o Issue a coastal zone protection policy for the country as soon
as possible.

o Define the research policies to determine actions needed to
stimulate the recovery and preservation of the coastal zone.

o Promote an Icological treaty with Honduras and Nicaragua to
preserve and protect the Gulf of Fonseca coastal zone.

o Adhere to international treaties prohibiting dUlIIPing
radioactive or industrial toxic wastes into the country's
territorial waters.

o Reduce the number of fishing boat licenses.

5.4 Recommendations for Future Research and Analysis

o Study alternative organizational scheMeS to .anage the major
watersheds.

o Study alternative Methods of organization to assure adequate
coordination allOng institutions using water for different
purposes.

o Study alternatives ways to centralize water quality control in
a single unit.

o Study policies on standards to syst_tically test water
quality on rivers, lakes, lagoons, underground water, and the
coastal zones.

o Study funding altlrnativls for privatizing thl technology
glnlration and transfer functions of CENDEPESCA.

o Study tho potential for establishing a rlgionally supported
coastal and ..rine research centlr.
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6. CROSS CUTTING ISSUES

Issues cOlllllOn to all or several of the major themes include the effects
of the war, a large population with widespread illiteracy and poverty, inadequate
and centralized budgets, gaps between policy formulation and implementation,
policy voids, overlaps in institutional jurisdiction, and conflicting policies.

6.1 Problems

Planning for the future is difficult in a country with a 10 year old
war that makes survival the most pressing issue. People are afraid to invest
given the eventuality of losing everything, including their own lives. Wide
scale destruction of roads, bridges, power stations, buses, cotton mills,
factories, and other infrastructure continues. The Government itself has been
forced to reduce investment in infrastructure, human development, and social
programs. Confusion, opportunism, influence peddling, and abuse of authority are
common problems in the midst of military conflict.

Proper management of natural resources is especially difficult in El
Salvador, where the high population density puts heavy demands on natural
resources, a prob1em aggravated by wi despread poverty, high illi teracy and
minimal awareness of environmental issues.

Inadequate and centralized budgets are an issue throughout the
Government in El Salvador. In MAG, salaries comprise about 90 percent of the
budget, and fuel, another 5 percent, leaving only about 5 percent for operations.
The same situation occurs in every ministry and decentralized institution. Good
technicians have left the Govern..nt and so-. have left the country due to low
sa laries. Thus, the supervision of pesticide use, water, water quality,
fisheries, and other areas is inadequate due to lack of resources.

Another cross-cutting issue is the gap between policy forMUlation and
implementation, a crucial problu in El Salvador. Laws are written with
excellent intentions, but illlPl..ntation leaves ..ch to be desired. The
Directorate of Agricultural D.f.nse lacks the personnel to enforce the laws
regulating pesticides. The Forestry Service is unable to enforce the ..ndates
of the Forestry Law. CENDEPESCA lacks the resources to enforce the Fisheries
Law. For other laws, including those on forestry and fisheries, regulations have
never been written, ..king i.,l...ntation difficult due to conflicting
interpretations.

The problHs of illlpl_ntation are related, in SHe instances, to
inadequate budgets, and in others to the Govern..nt's lack of political will.
On the other hand, Many regulations are difficult to apply in a country i...rsed
in armed conflict.

Policy voids are observed in most areas. No specific policies cover
soil fertility and land use according to soil classes. In pesticide use the
country tends to follow other countries' standards, although it is in the process
of developing its own pesticide standards. No set standards regulate forest
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management. Commerce in endangered species is not regulated. Knowledge about
the country's biodiversity is lacking. A coherent set of policies on
biodiversity has not been developed. Watershed management is not clearly
defined. Coastal zones are not regulated.

The problem of institutional jurisdiction is most severe in the
management of critical watersheds. No institution has responsibi lity for
managing an entire watershed, even though several institutions use watershed
resources. Jurisdictional conflict is also a serious problem at MAG.

Policy conflicts are another major problem. Adequate coordination and
consensus on common goals has not been achieved.

6.2 Potential Policy Alternatives

o Decentralize institutions that can generate their own
resources, giving them complete independence, a well-qualified
board of directors, and a set of policies that will help them
succeed.

o Invest heavily in development alternatives to provide jobs for
the people whose current occupation and source of income is
the war.

o Launch an aggressive education program to reduce the
illiteracy rate and educate the population on environmental
issues.

6.3 Recommendations for Future Research and Ana]vsis

o Study alternative ways to generate resources for the
decentralized institutions proposed above.

30



AGRICULTURAL POLICY ANALYSIS PROJECT, PHASE II
Under contract to the Njency for International Development, Bureau for SCience and Technology, Office of Agriculture
Project Office Hampden Square, 4800 Montgomery Lane, SUite 500, Bethesda, MD 20814 • Telephone: (301) 913-0500

Telex: 312636 • Fax: (301) 652-7530 • Fax: (301) 652-7791

EL SALVADOR NATURAL RESOURCE
POLICY INVENTORY

USAID/ROCAP RENARM PROJECT

VOLUME II

THE INVENTORY

AugUII1110

APAP II
TechnlCiI Report No. 113

Conducted und. contrlet with Abi Aaocllt. Inc.
Ind the Agrlculanl Policy AM. Pi"'" PhlMl1 (APAP II)
In colliborItIon with the salvldoran Ecological Found8tlon

Eco-ActIvo »30

PrepeNd tor:
United StateI Agency for IntemaiioMI Development, EI S.lwdor

The vtewI"'I.'ec~ !n ¥h!: rtiip':...."1.,.. !ho:la of 1ha luthcn. TIley do not necuurtly
....... the vtewa (If U.3A.:.D. or the Govwnment of EI Sllwdor.

Main Authora: Rub~ D. Nufta, Pi•.~.
Dr. Fi'lncllco 8emIno
Arch. Ana c."":aa U.rtlnu
Ing. Hugo Ou....

Prime Contractor: Abe AIIoc..... ,nc., 55 Wheeler Street. Cambridge, I.1A 02138 • (617) 492-7100

Subcontractors: H..... ,nttltute for IIMm8tIonll DeweIopment, Harvard University. One Eliot Strl!et, Cambridge, MA 02138. (617) 495-2164
Foodtf~h inltHule, Stanford University, Stanford. CA 94305-6084 • (415) 723·3941

North carol.... S.... Un:""",, Department of Economics and Business. Box 7645, Raleigh. NC 27695·7645 • (919) 737·7187

Abel, DIft • E."I" 1410 King Street, Alexandria, VA 22314 • (703) 739·9090
In..",.IIoMIIc...... and Technology Inltltute, 1129 20th Street, NW. Suite 800, Washington. D.C. 20036 • (202) 785-0831
Inllmlttonll 'ood Potier A....rch Inatltute, 1776 Massachusetts Avenue. NW, Washington. D.C. 20036 • (202) 862·5600



ABSTRACT

The A.I.D. Regional Office for Central AlMrican Pr",;'ams (ROCAP) has
funded this study of policies affecting the manag...nt of na~ura' resources in
El Salvador. It is one in a series of Central A.rican countr,J ::-as'd !:tudies
conducted under the Regiona1 Envi ron.nta1 and Natura1 ResourCl~ i1Cln"gement
Project (RENARK~.

Volume I of this report is a non-technical syntllQ.'ds of thl: r~slllt~

and conclusions of the El Salvador Natural Rasource Policy In",-:n1or,Y. Tha
problems, policies, and potential policy alternatives for eaC~J of t:lt:: f~nr major
themes are re~,;ewed and reco...ndations for future resear.:h aT\cf ahA -'yS":!. Bra
presented. In addition, issues that cut across two or more of the ~jor themes
are reviewed.

In Volume II, the political, economic and ",ocl&l factor! that
influence the adoption and implementation of natural reSOUrCI! ..-:snag&,!liimt p~Hc'fes
in El Salvador are analyzed, along with the interaction!i allOng institutions
involved in the polic~king process. The key issues and protlcE~ within each
of the theme areas are explored in detail. The .jor C011clusions and policy
recOMIendations of the study are presented in the final chapter.
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EXECUTIVE SUllARY

The purpose of a natural resource policy inventory is to examine the
wide range of policies and institutions affecting resource use decisions. An
agenda for more detailed research is developed from the analysis. The four
problem areas define'! in the USAID Central American Natural Resource and
Environmental Strategy served as the basis for organizing the natural resource
issues in El Salvador. The areas are sustainable agriculture, forestry,
wildlands and biodiversity, and watershed management. Issues and policies were
identified by a literature review a"d extensive interviews.

Issues were identified within each of the four major themes. For
sustainable agriculture the issues were land use, fertility, land tenure, and
pesticide IMnagement. In forestry the issues were deforestation, alternative use
of forest products, reforestation, and forest management. For wildlands and
biodiversity the issues were protection of endangered species, park and reserve
management, ecotourisM, and biodiversity. For watershed manageMent the issues
were watershed management itself, water use, water management, water quality,
coastal zone manage..nt, and fisheries.

Issues that cut across all or several of the major th...s included
the combined effect of high population density, low levels of education,
widespread poverty, the arMd conflict, budgetary constraints, gaps between
policy formulation and imple..ntation, overlaps in institutional jurisdiction,
policy lacunae, and conflicting policies.

The high population density puts greater pressure on natural
resources in El Salvador than in the rest of Central A..rica, causing
considerable degradation of the natural resources. Land is overused, underused
and misused. Soils are eroded and degraded. Reported pesticide poisonings are
high. Land IIIrkets are inefficient, and land title registration is a long
tedious process.

The land area covered in forest has been reduced to about 6 percent
of the territory. El Salvador ..y have over SOO species of trees, yet forest
destruction is still a probl... No adequlte incentives have been developed for
reforestation. Forest ..nag...nt is inefficient.

The loss of habitat and the growing hu..n population are threatening
the reMining fauna. Endangered species are sold in the streets. Extinct
species are growing rapidly in nu~er. Parks and reserves are too s..ll to
sustain habitats for sa.e of the larger species. Few regulations protect
endangered species. Regulations on park and reserve ..nag...nt are inldequate.
There are no incentives to develop ecotouris••

Water erosion is severe. There are no integrated wltershed
unag_nt progra.s. Several institutions use the water resources, but no

lAgency for InternattOllll DlMtl~/1IureIu for Littn IlIIIrtcan And the Clrtllblln. ~ti.., --tatal ...
IItInl Rca" 2 t t. r.tnl -.-tea: AStnbiit'" A.I.D. AlSt.-.
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institution is concerned with protecting the watershed as a unit. Water laws I,re
obsolete. Coastal zones are deteriorating. Fisheries are being overexploite!d.
Institutions are ill equipped in budget and personnel. In many cases, policies
are formulated but not implementated, and in other cases policies simply have nlot
been developed. Overlapping institutional jurisdiction is another problem. SCI.
policies conflict with each other.

Policies analyzed within each theme and issue were classified as
transnational or regional, and _croecono.ic, sectoral, or specific.
Transnational or regional policies address Central ~rica regional concerns, or
matters beyond the region, as with CITES. Macroftcono.ic policies address asplc:ts
of the entire economy, such as monetary and fiscal policies. Sectoral policies
address issues relevant to a sector of the econ~ such as health, education, or
agriculture. Specific policies address a particular issue.

Each poliey was ana lyzed for its impact on natura1 resources.
Although policies have short-term impacts on certain national issues, most a~so

affect natural resources over the long te..... The dichotolly of present Ver!iUS
future benefits is a serious political and technical dilellRl. Politicians filce
pressure!; from a population fighting thl effects of extre. poverty, whetse
principal problem is basic survival. Politicians, however, also represont
wealthy and powerful constituents whose abuse of the environ..nt for short-torm
econollic gain often outweighs long-te... considerations of the i~act of decisiuns
on the environ..r.t. Further, support of short-teMi solutions ..y result in
i_diate emplo~nt of the poorest lIHbers of society. It beca.es difficult 1For
congress to legislate for conservation when it entails sacrificing benefits 1For
the poor or for those with the power to rllDve incu~ants fra. office. In this
situation, govern.nt policy analysts have to evalu.te the returns of .lternat'lve
projects ca.peting for scarce resourcas. Unfortunately, present ..thodolog'les
of project evaluation do not consider the effects on natural resource. The
result is a preference for projects and policies th.t increase the "value added, II

even if it ..an a loss to the country's natural resource enda..ent.

Even when El Salvador's Govern.nt is Ible to design Ind adopt
favorable natural resource policies, it licks the resources for i~l...ntation.
Budgetary resources to invest in natural resource conservation projects are
li.ited or nonexistent. International donors could play a _jor role in
providing technical and financial assistanc. to h.lp the Gov.rn..nt and the
private sector Idopt and i~l ...nt appropriate policies and inv.st..nt proj.cts.

At the regionll l.v.l, it is criticil for El S.lvador to p.y
attention to btlater.l .nd IUlttnattonll .gr....nts wtth n.tghbortng countrt.s,
espectally the _nag_nt of the L.a Rtv.r watersh.d. Th. L.a Rtv.r and tts
..jor trtbutart.s ortgtnat. tn Honduras. Th. Central ~rtcan C~tsston for the
Environ..nt and Developlllnt could play .n tllportant role in this issue.
Si.ilarly, jointng wtth Hondur.s and Nic.ragua to protect and develop the Gulf
of Fonseca is ...jor priority.

Overv.luation of the co16n, trade restrictions, price controls, and
high budg.t deficits were .croeconatc polict.s d.tri..nt.l to n.tural resources
.nd sustain.bl••griculture. The pr.s.nt Gov.rn..nt has b.en revising these
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policies and should continue with its macroeconomic package of trade and market
liberalization. Termination of the coffee export tax is especially important.

Education policies need to be revised to reduce the high rates of
illiteracy. The study of natural resources should be incl~ded in the curriculum.
Agricultural schools should teach natural resource management. Radio programs
are good alternatives for the older generation. The military should also include
natural resource courses in their training programs.

The institutions that deal with research or natural resource programs
have inadequate budgets and the limitations inherent in a centralized budget
system. These inc1udl! CENTA, ISIC, CENDEPESCA, the Museum of Natural History,
and others. It would be difficult to adequately fund these institut ions
considering the Govel'nment's present budgetary pressures, as other problems
generally take priority. One alternative is to transfer the management of these
institutions outside the centralized government budgetary and administrative
systems, making them autonomous by special decree. Privatization of certain
functions is another alternative. Funding could be sought from several sources.
An export fee for which the Government acts as collection agent could be one
alternative. This is a good option for ISIC in coffee. Other sources could be
government t~ansfers a.nd international and private donations. The Deinenger Park
is an example of a prCJject created through private donations. Specific studies
need to be conducted to determine the most feasible alternative in each case.

The extension service policy needs revision to improve its
effectiveness. Cost per farmer could be an indicator, along with increased
production and use of sustainable agricultural practices. Extension agents need
training in natural resource issues, focusing on agriculture and natural resource
management.

Irrigation potential has not been utilized, and irrigated areas are
underuti1ized. Agricultural production could be significantly increased and
sustainability improved by increasing the efficiency of the present systems and
expanding the irrigated areas. Laws affecting irrigation need revision,
investments must be .de in irrigation infrastructure, and .nag_nt of
irrigation systems needs i~rov...nt.

The USI of plsticidls has dlclinld as thl area planted in cotton
declined. Pesticides r...in i~ortant, particularly with respect to the high
value horticultural exports. I.,rov...nts are ne.ded in research, training, and
control. Marl research is needld in integratld pesticide ..nag...nt practices.
Extension agents n.ed training in the eff.cts of pesticides and pesticide
handling, nnd especially in integrated pest IIIInag_nt practices. This knowledge
needs to bfl trans.itted to the producers. The effectivenlss of pesticides should
be tested blfore thly are approved. A residue testing policy needs to be
developed, along with the funding to implement it. The Agricultural Defense
DepartMent needs strengthening with resourcls adequate for proplr control and
supervis ion.

The .jor reason for deforestation has bien thl Ixpansion of
agriculture. Deforestation is occurring IVln on land that should be under
perlllnenttree covlr and on SOle of thl agrarian refani holdings. Forests have
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also been a major source of firewood. Less significant uses have been furniture
and house construction. The high rate of deforestation has been so detrimental
that in some areas desertification has begun.

Policies in the forestry sector ,'.eed special attention. The Forestry
Law needs revision to incorporate more incentives. Alternative energy sources
should be provided to reduce the pressure on forests as sources of firewood. The
reforestation programs need expansion into firewood production. Research
policies need revision to emphasize the production characteristics of tree
species from an economic viewpoint. Reforestation subsidies are needed. Social
benefits of reforestation are much greater than private benefits.

Policies are needed on wildlands and biodiversity, including a law
for the protection and management of wildlife. Appendix 3 of CITES needs to be
defined. Incentives are needed to create private parks and reserves. A law is
necessary to regulate the n~nagement of national parks and reserves. Management
of national parks and reserves could be better done by private foundations.
International assistance could be especially helpful in this area.

Water quality needs improvement. Poor water quality results in high
costs of medical treatment and high infant mortality. Stricter regulations are
needed on the disposal of sewage and industrial wastes. Sewage treatment plants
are needed. Nature does not have the capacity to degrade residue! and bacterial
infection at the present rate of waste generation.

Policies are needed to improve manag_nt of watersheds. The
proposed irrigation and drainage law need; to be approved to update existing
legislation. Water resources need to be treated in an integrated manner.
Institutions that use water resources must coordinate their efforts. Coastal
zone protection policies are also needed.

Fisheries policies require special review. The nu~er of licenses
allotted for shrimp fishing boats should be reduced. fishing for different
species should be progra...d and regulated by season according to spawning and
growth behavior, which would benefit fishermen as the industry becoMes
sustainable. Research is needed to detenline SOle of these para..ters, and
develop alternative Mlnag...nt ..thods. Inland fisheries production needs to be
researched. Incentives are needed to develop this growing industry.

Finally, a peaceful settl...nt of the present ar..d conflict would
be the IIOst beneficial policy for natural resources. People would gain
confidence to invest in the econQlY. Jobs would be created to convert fighters
frOll both sides into productive individuals whose work would increase the
nation's wealth. A strong developllnt prograM should be launched to create
industries in the cities and reduce population pressure on natural resources.
An aggressive educational progra. is needed to educate the popu'iation 011 natural
resource issues.
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Wildlife Department)

Servicio de Parques y Vida Silvestre (National Parks and Wildlife
Service)

Oficina Especializada del Agua (Specialized Water Office)

Organizaci6n Internacional Regional de Sanidad Agr;cola
(International Regional Organization for Agricultural Health)

Oficin. Sectorial de Planificaci6n Agr;cola (Agriculture Sector
Panning Office)

Proyecto Planificaci6n y Evaluaci6n de la ReforMa Agraria (Agrarian
Refo~ Planning and Evaluation Project)

U.S.A.I.D. Regional Office for Central ~rican Progra.s

Sociedad de Ingenieros Agr6nOlOs de El Salvador (Society of
Agron~ic Engineers of E1 Salvador)

United Nations Develo~nt Progra.

U.S.A.I.D. United States Agency for International Developlent

WWF World Wildlife Fund
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1. INTROOUCTION

Natural resource depletion in El Salvador is largely the result of
inappropriate policies. The continuing armed conflict has contributed to the
problem but is not the major cause of environlll8ntal degradation. In econolllic
terms, private cost~ have been less than social costs. Policies need to be
adopted to equalize private and social costs.

In some cases a policy is appropriate but the implementation mechanisms
do not function adequately. Processes and measures must be instituted to assure
that when policies are adopted, they are actually implemented.

There is a need to develop an environ.nta1 consciousness about
virtually every poHcy decision. Too much attention has been focused on
development efforts without carefu1 consideration for the environ_nt. However,
development and environmental preservation are not mutually exclusive. This
report is based on the belief that it is feasible to have environ..ntally sound
development and that many policies can be tied to environ_ntally sound
practices. The report eMPloys a policy inventory to provide a clear idea of El
Salvador's policy environ..nt and to reco...nd actions, measures, and research
ideas that will induce the population to better utilize its natural resource
endow.-nt.

Similar studies have been conducted in GuatHIIla, Honduras, and Belize,
and will be carried out in Costa Rica, Pana.., and Nicaragua, as well as for the
region as a whole. The title uses the word inventory, which illplies a
comprehensive list. However, it is not feasible to carry out an exhaustive
effort, given limited time and resources. The work is thus li.ited to the Major
policies and institutions that contribute to natural resource use and ..nag...nt
in the country. Policies can be fo...l (laws, dlcrees, resolutions, and
regulations) or inforMal (de facto). The study treats both kinds of policies,
according to their illpact on the natural resources.

The A.I.D Regional OfficI for Central ~rican Progra.s (ROCAP) is
financing the inventory in coordination with thl local USAID .ission. Thl scope
and orientation of thl work is under thl guidanci of USAID/San Salvador.

This introduction briefly reviews thl dlllOgraphic, historic, and
econ~ic background of thl country, as Will as thl prlslnt natural resource
situation. It begins by describing the organization of thl rlport.

1.1 Organization of thl Report

The abstract su...rizls the contents of thl rlport. Thl executive
su..ry providls an oVlrview of the ..jor findings. Following this introduction,
Chaptlrs 2 to 5 present thl invlntory of policils and institf~tions of thl four
.jor th_s: sustainabll agriculture, forestry, wildlands and biodivlrsity, and
watershed ..nag...nt.

This organization acca.odates specific intlrests of rl.dlrs who do not
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want to go through the entire report to look into their areas of interest.

The four chapters, which cover the major themes, are organized by
issues selected according to the priorities and conditions in El Salvador. Each
issue section describes the current conditions, followed by the policy framework
and the institutional framework. Adescription of the policies and institutions
is followed by an analysis of the way they affect the issue in question. A
presentation of the potential policy alternatives is followed by recommendations
for future research and analysis.

Chapter 6 discusses issues common to all or most of the four major
themes, f011 owi ng the same structure as the others. Chapter 7 presents a sUllllllry
and conclusions of the major findings.

Several appendices have been included at the end of the report. These
contain the scope of work, guidelines for conducting a natural resource policy
inventory, a list of the interviews conducted and potential contacts for further
research, and a list of the references consulted.

1.2 Demographic. Historic and Economic Background

The population of El Salvador is e,timated at 5.2 million, with an annual
growth rate of 1.3 percent for 1980-88. With a total land area of 21,040
square ki lometers, the country has the highest population density 2in the Western
heMisphere (approximately 246 inhabitants per square kilo..ter).

Urbanization is accelerating as in IIOst Latin A..rican countries.
About 1 million people live in San Salvador. In 1987, it wlf esti.ated that 44
percent of the total population was located in urban areas.

During the last decade, infant IIOrtal1ty has fallen, contagious
diseases have declined, and life expectancy has risen. However, the rate of
infant mortality due to ..lnutrition r...ins one of the highest in Latin Allerica.
According to UNICEF, chi ld IIOrtaHty in El Silvador is on Iverfge 70 per
thousand, varying fro. 55 in urban areas to 81 in the rural sector.

About 72 percent of the urban population his access to running water.
However, only 7.7 percent of the rural sector enjoys this benefit. Poor sanitary
conditions prevail in the rural sector and in .urginal areas due to the lack of
sanitary services. I~rov...nts in sanitation and public health are necessary

l El Salvador: Country E~lc ......ndIII. 1lIe WOrld Ba,*. August 14. 1989. 1lIe law growth r.te of 1.3
percent ts due to out .Igrltton.

~ list census .s conducted In 1971.

~ World Ba,*. World Deve1~ Report 1989. IIIshtngtan. D.C•• The tIor1d Ba,*. 1989. PII. 224.

4USAID/El Sa1vldor. eEl Sa1vldor. Perfil AllbtenU1. Estudlo de CIIpo.- Sin Sa1v". E1 Salv....:
U.S.A.I.D. Contract 10. 519-0167-COO-2039-OO. Abril 1985.
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to reduce1the incidence of diarrhea and respiratory disease--the primary causes
of death. The housing deficit has been a persistent problem, exacerbated by
the earthquake of 1986.

In 1978, 51 percent of detached houses lacked potable water; in the
rural area, it was 78 percent. Only 49 percent of homes had electricity, and in
the rural areas, only 18 percent. The

2
housing deficit in the rural area was

362,735, increasing to 421,606 by 1983.

£1 Salvador's original inhabitants, the Pipiles, who descended from the
Nahuat and Mayan nations, had a close relationship with nsture, permitting a
sound balance between human beings and the natural environment. At the beginn"ing
of the colonial period, their population was around 250,000, but was reduced to
about 50,000 in a very short time by the Spanish conquerors.

£1 Salvador was originally covered with diverse vegetation scattered
in different ecological zones. Pine and oak woods grew in the north, extended
tropical forest in the central hills and valleys, abundant conifers in the
highlands, deciduous species on the shorelands, and abundant mangroves in the
wetlands.

Before the colonial period, the inhabitants shared the territory and
goods available. However, with colonization and the introduction of indigo,
sugar cane, and basic grains farming, the Spania"ds forced the Pipiles to abandon
their lands and move to areas with difficult Hving conditions which were not
conducive to traditional agriculture. This policy set in motion the beginning
of ecological degradation in El Salvador.

Independence was achieved in 1821 after 300 years of Spanish
domination. Independent Salvadorans inherited a highly centralized decision
making system which reMains in force today.

After the successful introduction of coffee a'round 1830, the Indians
were deprived of their re..ining land. In 1882, a special decree abolished the
traditional Indian ejidos land tenure syst...

As the 20th century began, El Salvador experienced an array of
political, econaic, social, and ecological chlnges. Th,. world econo.ic
depression at the end of the 1920s affected the prices of coffee, sugar cane, and
other goods. The population grlW to alllOst J••1111on inhabitants. The
government and public ad.inistration were characterized as corrupt and
inefficient.

The long period of .i1itlry regi.s started in 1931 with the coup
d'etat headed by General Maxi.iliano Martinez. Military dictatorships persisted

1
Ministry of Public Health and Social Assistance. -1989 Y8Irbaat.- San Salvador, El Salvador: Mtnistry

of Public Health and Public Assis~.,l:t" 1990.

Zee.tsi6n IIactonal de Pobllct6n. ·Polfttca de Poblaci6n.- San Salvador. El Salvdor: ee.tst6n IIactonal
de Pobl.ci6n. 1990. p. 6.
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until 1979, when the present armed conflict started. Asmall number of families
held economic and military sway, controlling the country's affairs and obtaining
the bulk of its financial and social benefits. For the majority of the
population, however, the health, educa\ion, and housing, and other social
benefits were not even remotely adequate.

During the 1960s and 1970s provision of health, education, and other
socia1 services improved somewhat. However, population pressure and the
increased concentration of wealth and income led to serious social and political
tensions, setting the stage for the present military conflict. ConseqYently,
economic, political, social, and ecological management activities have suffered
heavily. A new constitution was approved in 1983'2 and the first civilian
government in more than 50 years was elected in 1984.

Successive governments carried out several reforms to address social
inequities in the 1979-81 period. These included the nationalization of banks,
initiation of agrarian reform, and full state control of export marketing.
During the period of 1980-82, public sector finances deteriorated (the deficit
averaged 10.7 percent of GOP), reflecting growing expenditures for both agradan
reform and defense. In addition, external imbalanc<es worsened, terms of trade
deter iorated, and export vo1UIM dropped to 27 percent. The vi0 1ence and economic
disarray led to a 21 percent drop in per capita incoille from 1979 to 1981. Other
contributors to poor economic performance were nllssive capital flight, an
increasy in unemployment to over 25 percent, and the large exodus of professional
talent.

During the period of 1983-85, improvements and constraints continued.
Total consumption and private invest..nt recovered, sales taxes increased, the
fiscal situation improved, and stronger economic manageMent led to a recovery in
private investment. However, demand prp.ssu~es4 led to an increase in inflation
from 13 percent in 1983 to 22 percent in 1985.

In addition, mediu. and long-term external debt increased fra. USS 0.7
billion in 1980 to US$ 1.8 billion in 1987. Even though the Govern..nt in 1986
undertook an economic progra. which included a 100 percent devaluation of the
official exchange rate, an increase in the interost rates, and a new, Jess
protective common external tariff, the situat'lon did not Markedly i~rove.

On October 10, 1986 a ..jor earthquake hit San Salvador, contributing
to a serious disruption of econa.ic activity and public ad.inistration. Losses

IHugo Guerra y Guerra. -Ecological Crisis in £1 Sllvador. A "tlonal C1IIIllenge-. Duke University. Iorth
carolh... May 1990. Pg. 7

2As_ lel ..ctonal Constit~e. Constttuct6n Polfttca de £1 Salvldor. Sin S11v..... 1983.

lThe World 81,*. Trends in Developing Ecor.-ies. Washington. 0.1:. The llarld 81,*. 1989. p.llS

4
Ibid. p. 135.

Sibid.
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were estimated at $1 billion, and reconstruction expenditures were la'rgely
financed by foreign ass;stance.. In 1987, inflation fell to 25 percent mainly due
to tighter monetary policies.

With a GDP growth of less than 1 percent and little reducti,on in
inflation, the economic ~erformance of 1988 was very disappointing. In addition,
unfavorable weather co.-·; tions resulted in crop losses, especially in coffel!, and
a rapid deciine in publl~ sector investment exacerbated the situation.

Current figures indicate deterioration in global productivity lind an
increase in macroeconomic imbalance, as well as a decline in domestic prices.
It is estimated that a 2.3 percent growth in GDP was achieved in 1989.

Investment in human resources has been inadequate, increasinG' the
difficulty of managing natural resources. Over 80 percent of all farmars were
functionally illiterate in 1989. 2 3In 1985, only 77 percent of the children ages
7 to 15 received school services.

During the Presidential elections of March 1989, Alfredo Cristiani of
the ARENA party defeated the incumbent administration. ARENA also gained control
of the National Assembly, the judiciary, and many municipal governments. This
new Government is committed to supporting a large, free enterprise economic
policy and making major changes and reforms.

Major economic policy reforms of the present Government include
liberalization of trade and the exchange rate, privatization of the banking
system, and lifting of price controls. Other measures include budget deficit
reduction, control over the growth of the MOney supply, and privatization of
functions previously carried out by the government, but which are typically
private sector activities, such as coffee and sugar marketing. The Government
also eliminated one of the export taxes on coffee. The Govern~nt's plan of
action ;s outlined in the "Plan De Desarrollo y Social 1989-1994." Many of the
planned policies have been adopted, but others have been postponed due to
increased political pressures following the military offensive of Nov-.ber 1989.

1.3 Natur4l Resource Situation

Precolonial El Salvador WIS characterized by a diverse vegetative

1Ibtd. p. 136.

2s..el A. McR~lds. Tt.-s M. Johnston. Peter H. Gore and Joe D. Francts. -The 1989 El Sllvador
Agricultural Land Use and Lind Terure Study.- llashington. D.C.: ~.tiOllll Cooperative Business Center. IkM!IIber
1989. p. i.

3ca.tsi6n IIactonal de Poblaci6n. -Polftica de Poblaci6n.- SIn salvador. El salvador: ea.isi6n IIacional
de Poblact6n. 1990. p. 5.

4Mtntsterio de Planificaci6n y Coordinaci6n del Desarrollo Eeoaleo y Social. Pl.... Dr 10110
E....m y Social I~l_. Sin Slivador. EI salvador: Mintsterlo de "lnlflcael6n y Coordinaei6n del
Desarrollo Econ6llico y Social. I •.
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cover, a natural resource endowment that is rapidly disapPfj,u·ing. 1119 extensive
pine and oak forests in the north were destroyed to Ii14ke way fr . t..at,th end
indigo production. This resulted in heavy erosion of soi 15 fn,J ti'(,; ax" irect':on
of several species of fauna and flora.

The destruction of perennial broad leaf fora~t l~c.t&~ ~n th~ ~el~r&l

valley followed. A wide variety of coniferou!I: and liqu lrlam~! 'Ars \·~.lr':,~j\:t¥l

demolished. Thereafter, the production of grailis, sU:Jar c ~"l (-,nr! r.,~ffe~ ,'45
introduced in these areas, with negative ecologic~1 effects. ~n e~:~~tion ~'S
the land used for coffee plantations which developed ne\,) for''3!,· rll.&~ ." : ';~ ~Jemftnt.:

for additional shade trees for optimal development. T~,. l~lW .. jt,.},~.'r ~ u. a
supporting forest cover also provided stability for some 0/ 'L'A I~al)-J. ~·dng ~n

the area and helped to preserve soil and watar tables.

Natural resources were also destroyed on El Salvad.>, ' cl'as'L~l ,'I~:~lS,

During the 1950s, cotton became the next agricultural e>i;;.mrt tiP devQi~!F',Jd in
the country, due to high world demand, the suitab·l1H:.j !'~ " ',!.i;'3'tal ~':.l-fls for
cotton production, and the abundant cheap labor. A!'·j ..1.~!r<:'~; 6C~ ~'19kl!1

degradation began with elimination of evergreen forest, t~j(".1 ~ons'tru~';.~,i)r! ~f new
roads, and the heavy application of pesticides. El Sa lvadur se-!; a world r.,lc")rd
for irdiscriminate use of pesticides and other li;,;i'"o-chemicals per «:l.l1th't".:d.
unit.

Mangroves were the next target of ecological dE~~ruction, the victim
of the demand for timber and firewood, the exploit""-';'t'Ir"f al.,~,\culture, th" ..
establishment of salineras. and new urbanization on tl·: ..· r.o. ...:. fl1~ 1~5S of the
mangroves eliminated a special habitat where e veluab1':\ hic"'t::7lc",,1 cyc:ie of the
marine fauna takes place.

El Salvador has less original forest compare(j +'0 its .3r!"'Horial !dze
than any other country in the A.ricas. Due to t;it:: de",:'truction' (if natura'!
resources, soil eros ion has accelerated. An est iutp.d t(~ree·quartp.rs of the
national terr;itory is exposed to severe erosion, whir:h Is dec.rl!r.s~ng land
productivity.

Dur1ng the rainy season, runoff has eroded lIOunta'fns and hills
throughout the country but especially the northern area where soils are poor.
This region is atJPresent a rocky and unproductive zone where the soil cover has
largely vanished.

Another proble. is the lack of potable water. Currently, the aquifer
reserves of the country face a serious crisis, due to their li.ited capl~1ty to

ll11ruel BenItez, ·Estrategtls para el Desarrollo Ecol6gtco IIIctonal de El 561vador- Centro de
Investtgaciones Tecnol6gicas y Ctentfftcas. san salvador. 11I)'0 1989.

~ruel BenItez, ·Estrategtls para el Desarrollo Ecol6gtco IIctona1 de El Salvador8• centre de
Investigaci6n Tecnol6gtcas y Cientfftcas, San Salvador, III~ 1989.

3AM CaroHnalllrtlnez Cruz, 8SitUlct6n Ecol6gtca en El Salvldor y Alternlttvas de Soluct6n8 August 1989.
p.4.
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absorb rainwater, rapid runoff, and massive destruction of the vegetation. l

At present, popu1at ion pressure and poor managelll8nt are the ma in
contributors to ecological degradation. El Salvador's limited natural resources
are insufficient to support its growing population given present cultural
practices. Half the people live in rural areas, owning or working small farms
usually located on fragile soils. 2 Unsound economic and environmental practices
have resulted in part from the inadequate publ;c and private services to the
majority of the farmers.

Forests were originally cleared for agricultural purposes. However,
the principal cause of deforestation in recent years has been the need for
firewood.

Finally, another important factor is legislation related to natural
resources. Several decrees, agreements, and treaties have be~n approved in El
Salvador. However, diversity of legislation, fra~ntationof laws, and lack of
resources and coordination among implementing institutions have created serious
problems. Asingle natural resource such as water may be regu'lated by different
laws and administered by several institutions, each with a 11,gitiMlte interest
in the resource.

In short, the ecological crisis in El Salvador consists of serious
deforestation, accelerated erosion, contaMinated water, and extinction of flora
and fauna. These conditions have resulted ~n health probl..s and declining
prospects for sustained agricultural p,'oductiun. The lac:k of appropriate
legislation and low level of environ.nta1 consciousness a.mg S"lvadorans
exacerbates the crisis. At the root of this environ.ntlll crish; are the
policies that affect natural resources.

1Ibid, p.4

2USAID• Annex, Envtnnenul Ind llturll Resource MlnIU nt tn El SIIlv"".
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Exhibit 1.1 Map of El Salvador
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EL SALVADOR - NATURAL RESOURCE POLICY INVENTOR.Y

Exhibit 1.2 Major Economic Indicators

Description
Units of
Keasuremet Amount

Population (mid-1987)
Area
GNP per capita 1987
GNP per capita Av. annual growth rate 1965-87
Average annual inflation rate (1965-80)
Average annual inflation rate (1980-87)
Life expectancy at birth 1987
Ave. annual growth rate GDP 1965-80
Ave. annual growth rate GDP 1980-87
Ave. annual growth Agriculture 1965-80
Ave. annual growth rate Agriculture 1980-~7

Ave. annual growth rate Indu8try 1965-80
Ave. annual growht rate Industry 1980-87
Ave. annual growth rate Manufacturing 1965-80
Ave. annual growth rate Manufacturing 1980-87
Ave. annual growth rate Services, etc 1965-80
Ave. annual growht rate Services, etc 1980-87
GOP 1965
GOP 1987

Distribution of GOP
Agricultur.e (1965)
Agriculture (1987)
Industry (1965)
Industry (1987)
Manufacturing (1965)
Manufacturing (1987)
Services, etc (1965)
Services, etc (1987)

Value added in agriculture 1970
Value added in a8riculture 1987
Cereal imports 1974
Cereal import. 1987
Pood aid in cereal. 1974-75
Pood oid in cereal. 1986-87
PertJliz~r con.u.ption 1970
Pertilizer con.u.ption 1986

Avera8e ADDul !Der8Y Growth Rate
EDer8Y Production (1965-80)
EDer8Y Production (1980-87)
EDer8Y Con.gaption (1965-80)
Ebergy Consumption (1980-87)

9

Millions 4.9
Thousand Km2 21.0
US$ 860.0
Percent (0.4)
Percent 7.0
Percent 16.5 I

Years 62.0
Percent 4.3
Percent (0.4)
Percent 3.6
Percent (1.6)
Percent 5.3
Percent 0.0
Percent 4.6
Percent (0.3)
Percent 4.3
Percent 0.2
Killion US$ 800.0
Percent 4,750.0

Percent 29.0
Percent 14.0
Percent 22.0
Percent 22.0
Percent 18.0
Percent 17.0
Percent 49.0
Percent 64.0

Million US$ 292.0
Million US$ 656.0
1000 M'f 75.0
1000 M'f 182.0
1000 M'f 4.0
1000 M'f 227.0
100 BU. plant 1,043.0
nutrient/sa. A.L. 906.0

Percent 9.0
Percent 3.5
Percent 7.6
Percent 1.6



Exhibit 1.2, Continued •••

Description
Units of
Measuremet

Page 2

Amount

-----------------------------------------------------------------------------Energy consumptiou per capita 1965
Energy consumption per capita 1987
Energy imports of merchandise exports 1965
Energy imports of merchandise exports 1987
Value added in manufacturing 1970
Value added in manufactnring 1986
Earnings per employee growth rate 1970-80
Gross output per employee 1970 (1980-100)
Gross output per employee 1984 (1980-100)
Gross output per employee 1985 (1980-100)

Average Annual Grwth Rate of Consumption and
General Government Consumption (1965-80)
General Government Consumption (1980-87)
Private Consumption etc. (1965-80)
Private Consumption etc. (1980-87)
Gross DomesU.c Investment (1965-80)
Gross Domestic Investment (1980-87)

Distribution of GDP for:
General government consumption 1965
General government consumption 1987
Private consumption, etc. 1965
Private consumption, etc. 1987
Gross domestic investment 1965
Gross domestic investment 1987
Gross domestic savings 1965
Gross domestic savings 1987 .
EZports of goods , noDfactor services 1965
EZports of good. , noufactor service I 1987
Resource balance 1965
Resource balance 1987

lUgms. oil equiv.
Klmgs. oil equiv.
Percent
Percent
Million US$
Million US$

Index
Index
Index

Investment
Percent
Percent
Percent
Percent
Percent
Percent

Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent

140.0
218.0

5.0
14.0

194.0
612.0

2.4
71.0
89.0
87.0

7.0
3.2
4.1

(0.7)
6.6
0.1

9.0
1.0

79.0
81.0
15.0
14.0
12.0
8.0

27.0
19.0
(2.0)
(6.0)

Share of total household conlumption 1980-85
Pood total
Pood, cereal. and tuber.
Clothinl and footwear
Gro•• rent., fuel and power. (Total)
Grol. fuel and power
Medical care
BelucatioD
Tran.port and c ,nfcation. Total
Transport and c. 'nfcation. Motor car.
Other conlu.ption. Total
Other consu.er durable.

Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent

33.0
12.0
9.0
7.0
2.0
8.0
5.0

10.0
1.0

28.0
7.0

10



Exhibit 1.2, Continued •••

Description
Units of
Measuremet

Page 3

Amount

Expenditures
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent

Governmnt EZpenditures as Percent of Total
Defense 1972
Defense 1987
Education 1972
Education 1987
Health 1972
Health 1987
Housing, amenities, social sec. , welfare 1972
Housing, amenities, social sec. , welfure 1987
Economic services 1972
Economic services 1987
Other 1972
Other 1987
Total expenditure (% of GNP 1972)
Total expenditure (% of GNP 1987)
Overall surplus/deficit of GNP 1972
Overall surplus/deficit of GNP 1987

Total current revenue - Tax revenue
Taxes on income profit , capital sain 1972
Taxes on income profit , capital gain 1987
Social security contributions 1972
Social security contributions 1987
Domestic taxes on goods , services 1972
Domestic taxes on goods , services 1987
Taxes on international trade , transactions 1972
Taxes on international trade , transaction 1987
Other taxes 1972
Other taxes 1987
Nontax revenue 1972
Nontax revenue 1987
Total current revenue of GNP 1972
Total current revenue of GNP 1987

Monetary holdingl, broadly defined:
Ave. annual na.inal growth rate 19&5-80
Ave. annual na.inal growth rate 1980-87
Ave. outltanding of GDP 1965
Ave. outltanding of GDP 1980
Ave. outltand.tDg of GDP 1987
Ave. annual inflation (GDP deflator) 1980-87
Merchandile trade Ezports 1987
Merchandise trade Importl 1987
Average annual growth rate Ezportl 1965-80
Average annual growth rate Ezportl 1980-87
Average annual growth rate Importl 19&5-80
Average annual growth rate Importl 1980-87
Te~1 of trade (1980-100) 1985
Te~. of trade (1980-100) 1987

11

Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Per.cent
Percent
Percent

Percent
Percent
Percent
Percent
Percent
Percent
Killion US$
Million US$
Percent
Percent
Percent
Percent

6~6

26.8
21.4
17.1
10.9

7.4
7.6
4.7

14.4
13.8
39.0
30.2
12.8
12.4
(1.0)
(0.4)

15.2
21.4
0.0
0.0

25.6
41.1
3&.1
26.1
17.2
5.6
6.0
5.8

11.6
11.6

14.3
18.3
21.6
28.1
31.5
16.5

634.0
975.0

2.4
(4.&)
2.7

(0.7)
96.0
75.0



Izhibit 1.2, Continued •••

Description
Units of
Measuremet

Page 4

Amount

Share of merchandise imports for:
Food 1965
Food 1987
Fuels 1965
Puels 1987
Other primary commodities 1965
Other primary commodities 1987
Machinery and transport equipment 1965
Machinery and transport equipment 1987
Other manufactures 1965
Other manufactures 1987

Share of merchandise exports for:
Fuels, minerals, and metals 1965
Fuels, minerals, and metals 1987
Other primary commodities 1965
Other primary commodities 1987
Machinery and transport equipment 1965
Machinery and transport equipment 1987
Other manufactures 1965
Other manufactures 1987
Textiles and clothing 1965
Value of imports of manufactures by origin 1967
Value of imports of manufactures by origin 1987

Current account balance :
After official tranlfer 1970
After official tranlfer 1987
Before official transfer 1970
Before official tranlfer 1987
Net direct private investment 1970
Net direct private inveltment 1987
Gross international relerve. 1970
Grosl international relerve. 1987
Grosl intI. reserve of t.port coverage 1987

Percent 15·.0
Percent 12.0
Percent 5.0
Percent 8.0
Percent 4.0
Percent 4.0
Percent 28.0
Percent 20.0
Percent 48.0
Percent 56.0

Percent 2.0
Percent 3.0
Percent 81.0
Percent 66.0
Percent 1.0
Percent 3.0
Percent 16.0
Percent 28.0
Percent 6.0
Million US$ 1.0
Million US$ 89.0

Million US$ 9.0
Million US$ 127.0
Million US$ 7.0
Million US$ (196.0)
Million US$ 4.0
Million US$ (41.0)
Million US$ 64.0
Million US$ 413.0
In month. 3.7

Net di.bru....nt of Official
During 1981
Durilll 1982
During 1983
During 1984
During 1985
During 1986
During 1987
Per capita 1987
AI % of GNP 1987

Develo~nt ASliltance fra. all
Million USS
Million USe
Million use
Million use
Million USS
Million USS
Million USS
USe
Percent
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sources
167.0
218.0
290.0
261.0
345.0
341.0
426.0
86.4

9.0



Exhibit 1.2, Continued •••

Description
Units of
Heasuremet

Page 5

Amount

Long te~ debt public , publicly guaranteed 1970
Long te~ debt public , publicly guaranteed 1987
Long te~ debt private nonguaranteed 1970
Long te~ debt private nonguaranteed 1987
Use of IMP credit 1970
Use of IMP credit 1987
Short term debt 1987
Total external debt 1987
Disbursements public , publicly guaranteed 1970
Disbursements public , publicly guaranteed 1987
Disbursements private nonguaranteed 1970
Repayment principal public , publicly guat. 1970
Repayment principal public ~ publicly guat. 1987
Repayment principal private nonguaranteed 1970
Repayment principal private nonguaranteed 1987
Net flow public , publicly guaranteed 1970
Net flow public , publicly guaranteed 1987
Net flow private nonguaranteed 1970
Net flow private nonguaranteed 1987

Total long-te~ debt disbursed , outstanding:
During 1970
During 1987
As % of GNP 1970
As % of GNP 1987
Total interest payment on long-term debt 1970
Total interest payment on long-term debt 1987

Total Lon-Term Debt Service
As a % of GNP 1970
As • % of GNP 1987
AI a % of export goodI , lervicel 1970
As % of ezport goodI , lervice. 1987

IZternal public debt out.tanding , dilburled:
During 1970
During 1987
Of GNP 1970
Of GNP 1987
Interest pa,.entl on external public debt 1970
Interelt pa,.ent. on external public debt 1987
Debt lervice of GNP 1970
Debt .ervice of GNP 1987
Debt .ervice exportl of good I , .erv. 1970
Debt lervice export of loodl , lerv. 1987

13

Killion US$ 88.0
Killion US$ 1,591'.0
Killion US$ 88.0
Killion US$ 70.0
Killion US$ 7.0
Killion US$ 6.0
Killion US$ 89.0
Killion US$ 1,762.0
Killion US$ 8.0
Killion US$ 120.0
Killion US$ 24.0
Killion US$ 6.0
Killion US$ 106.0
Killion US$ 16.0
Killion US$ 14.0
Killion US$ 2.0
Killion US$ 14.0
Killion US$ 8.0
Killion US$ (14.0)

Killion US$ 176.0
Killion US$ 1,667.0
Percent 17.3
Percent 36.0
Million US$ 9.0
Million US$ 76.0

Percent 3.1
Percent 4.2
Percent 12.0
Percent 21.0

Million US$ 88.0
Million US$ 1,597.0
Percent 8.6
Percent 34.5
Million US$ 4.0
Million US$ 74.0
Percent 0.9
Percent 3.9
Percent 3.6
Percent 19.4



Exhibit 1.2. Continued •••

Description

External public borrowing:
COIIIDitments 1970
COIIIDitments 1987
Average interest rate 1970
Average interest rate 1987
Average maturity 1970
Average maturity 1987
Average grace period 1970
Average grace period 1987
Public loans with var. into rates of pub. debt

Average aDDual growth of population :
During 1965-80
During 1980-87
During 1987-2000

Units of
Heasuremet

Million US$
Million US$
Percent
Percent
Years
Years
Years
Years

1987Percentage

Percent
Percent
Percent

Page 6

Amount

12'.0
221.0

4.7
5.1

23.0
26.0
6.0
7.0
5.7

2.7
1.2
2.1

Population
During 1987
During 2000
During 2025
Hypothetical size of statoniary population
Current birth rate per 1000 population 1965
Current birth rate per 1000 population 1987
Crude death rate per 1000 population 1965
Crude death rate per 1000 population 1987
Percent of Women of childbearing age 1965
Percent of Women of childbearing age 1987
Total fertility rate 1965
Total fertility rate 1987
Total fertility rate 2000
Married women childbearinl age using contr. 1987
Population per phy.ician 1984
Population per nur.inI per.on (1965)
Population per nur.ing per.on (1984)
Daily calorie supply 19'5
Daily calorie .upply 1986
Babie. with low birth wight. 1985

Percenta•• of a.e Iroup enrolled in educationl
Prt.ary total 19'5
Primary total 19S6
Secondary total 1965
Secondary total 198'
Tertiary total 1965
Tertiary total 1986
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Millions
Millions
Millions
Million.
Per 1000
Per 1000
Per 1000
Per 1000
Percent
Percent
'fotal
'fotal
Total
Percent

Per capita
Per capita
Percent

Percent
Percent
Percent
Percent
Percent
Percent

5.0
6.0

10.0
15.0
47.0
36.0
14.0
8.0

44.0
45.0
6.7
4.9
3.8

48.0
2.830.0
1.300.0

930.0
1.859.0
2.160.0

15.0

82.0
70.0
17.0
24.0
2.0

14.0



Exhibit 1.2, Continued•••

Description

Share of households income, by perceDile
groups of households during 1976-77:

Lowest 20 percent
Second quintile
Third quintile
Fourth quintile
Highest 20 percent
HigheRt 10 percent
Urban population of total population 1965
Urban population of total population 1987
Urban pop. average aDDual growth rate 1965-80
Urban pop. average aDDual growth rate 1980-87
Urban population in largest city 1960
Urban population in largest city 1980
Life expectancy at birth female 1965
Life expectancy at birth female 1987
Life expectancy at birth male 1965
Life expectancy at birth male 1987
Births attended by health staff 1985
Maternal mortality 1980
Infant mortality 1965
Infant mortality 1987

Units of
Measureme t

Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Percent
Years
Years
Years
Years
Per cent
Per 100,000 Lb.
Per 1000 1.b.
Per 1000 1.b.

Page 7

Amount

5.5
10.0
14.8
22.4
47.3
29 •.5
39.0
44.0

3.2
1.9

26.0
22.0
56.0
67.0
52.0
58.0
35.0
74.0

122.0
59.0

Source: The World Bank, ·World Development Report 1989.· USA: Oxford
University Press, 1990. pp. 164-226.
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2. SUSTAINABLE AGRICULTURE

The terll"sustainable agriculture" is associated ~Iith farming practices
that maintain or enhance soil productivity. However, in the context of this
report, sustainable agriculture is also associated with the appropriate use of
land at the highest productivity possible without degrading it. The best way to
protect land is through preservation in national parks. However, land must also
feed and provide resources to a growing population. This need is IIIOSt critical
in a country with a high population density like El Salvador.

Thus, one IIIIst exalline not only soil conservation, but also land
capabi lities. Maximizing the use of land whi le maintaining its product ivity wi 11
increase income, thus contributing to reduction of population pressu,'es on the
scarce natural resources. For example, a highly productive piece of pastureland
that is being grazed extensively is probably being misused, That sa.. piece of
land would yield hi~her beneHts if planted with a high-yielding, labor-intensive
cash crop. Besides generating a greater return to the econollY, it would
contribute to a IIIOre equitable income distribution.

Forestry, water .nage.nt, and biological diversity are also integral
parts of sustainable agriculture. However, given their importance, they are
treated in separate chapters. The issues relevant to sustainable agriculture
have been grouped into land utilization and soil fertility, land tenure, and
pesticide manag...nt.

Policies can be for-.l (laws, decrees, resolutio~s, and regulations)
or informal (de facto). The study treats both kinds of policies, according to
their impact on the natural resources. In the th... of sustainable agriculture
defacto pol icies predollinate over for.l ones. This is so because in sustainable
agriculture there are IIIOre dynamic policies that change continuously, such as
macroeconollic policies.

2.1 Land Utilization and Soil Fertility

Land use capability is defined as the .ast intensive use th.t • piece
of land can sustain continuously without being degraded. This c.pability c.n
then be cOlPared with actu.l l.nd use to dete~ine Whether. p.rticular piece of
l.nd is being degraded through overuse or could be utilized .are intensively.
Both situations occur in El Salvador. The first (overuse), esti..ted to occur
on over 46 percent of the land .rea in El Salv.dor, causes direct degradation.
The second (underuse) ch.r.cterizes about 30 percent of tho l.nd area. While
ostensibly contributing to land conserv.tion, it also f.vors over.11
deterioration. Low use of high capability soils contributes to • decline in the
inca. of the entire population. In .ddition, s..l1 f.,.rs are forced to
deforest the l.nd and f.... on steep hills in the absence of .ltern.tive
1IIP10.v-nt.

The U.S. Soil Conservation Service developed. "l.nd use c.pability
classification" that h.s been .dapted in .ny countries, including El Salvador.
Soils have been divided into capability cl.sses broadly defined fra. Class I to
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Closs VIII. The first four are suited for cultivation, while the last four are
not. Land considered suitable for cultivation is workable. Class I land has the
widest range of possibilities and can be farmed easily. The use of land in the
other class1es is progressively more restricted because of perIMnent
Hmitations.

Thh soi 1 classification system does not consider climatic factors'.
Temperature, wind, rainfall, and other climatic factors also limit land use.
Thus, agro-climatic zones must be established that integrate the soil classes
with cHmate data to determine homogeneous areas for cultivation purposes. This
has not been done in El Salvador.

Studies by.non-agriculturists cOmMOnly assume that land use can be
easily shifted from one commodity to another. However, an analysis of soil
classes indicates that this conclusion is unfounded. Exhibit 2.1 has been
included to provide a description of soil classes. Exhibit 2.2 provides a
breakdown of land classes in El Salvador. They indicate that 34 percent (690,000
hectares) of the land in El Salvador is suitable for cultivation, and 66 percent
(1.3 million hectares) is not.

Actual land use in El Salvador generally corresponds well to land
capability classes (Exhibit 2.3). However, .ny areas are planted with
unsuitable crops, even though the global figures indicate otherwise. Note the
shifts in land use frOM 1978/79 to 1987/88, after the war began. Area in crops
dropped from 668,000 hectares to 593,000. Area in livestock increased fra.
522,000 hectares to 573,000.

The 1985 uPerfil Allbiental-Estudio de Ca.o de £1 Salvadoru indicated
that forests occupied land in Classes V, VI and VII. Furthe~re, the study
indicated that sa.e Class VIII land was used for extensive grazing and pri~itive

cropping of corn and sorghu.. Most coffe, was planted in land Classes III, IV,
VI and VII, and so.. in Classes I and II.

The physical and ch..ical properties of soils required for sustainable
agriculture depend on soil topography, so11 characteristics, and cli.tic
factors. Soil degradation processes induced by cli..te include land slides,
water and wind erosion, soil salinization, ch..ical degradation (lixiviation,
acidification), physical degradation (structural changes, soil ca.pacting), and
biological degradation. Chaical degradation can be a consequence of
conta.ination with residues of agricultural control activities, such as the
addition of inadequate fertilizers and pesticides.

Soil ..nag...nt in a hot hu.id cli..te as in El Salvador is a very
difficult task. Many physical, chaical, and biological activities occur very
rapidly.

IJ.H. Stalltngs. Son C Nt". Eng1..... CUffs•••J.: Pnlnttce....n. Inc•• 1157. p. 427.

2USAID/E1 Sl1vldor. -E1 Sl1vldar. Perfil tetenta1. Estudto • CIIIpo.- Sin Sllvldar. E1 Sl1vldar:
U.S.A.I.D. Contrlto 10. 519-0167-C-OO-203t-OO. Abrt1 1985.
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EL SALVADOR - NATURAL RESOURCE POLICY INVENTORY

Exhibit 2.1. Description of Land Capability Classes

Class Description

SOilS SUitid For CUltivation

I Soils in Class I have no, or only slight, permanent limitations or
risks of damage. They are very good. They can be cultivated safely
with ordinary good farming methods. The soils ara deep, productive,
easi ly worked, and nearly level. They are not subject to overflow
damage. However, they are subject to fertility and puddle erosion.
Class I soils used for crops nled practices to Maintain soil fertility
and soil structure. These practices involve use of fertilizers and
lime, cover and green ~nure crops, crop residues, and crop rotations.

II Class II consists of soils subject to moderate limitations in use.
They are subject to moderate risk of da..ge. They are good soils. They
can be cultivated with easily applied practices. Soils in Class II
differ from soils in Class I in a number of ways. They differ mainly
because they have gentle slopes, are subject to moderate erosion, are
of moderate depth, are subject to occasional overflows, and are in
need of drainage. Each of these factors requires special attention.
These soils 1liiy require special practices such as soil-conserving
rotations, water-control devices, or special tillage ..thods. They
frequently need a coMbination of practices.

III Soils in Class III are subject to severe li.itations in use for
cropland. They are subject to severe risks or da..ge. They are
moderately good soils. They can be used regularly for crops, provided
they are planted to good rotations and given the proper treat..nt.
Soils in this class have .aderately steep slopes, are subject to .are
severe erosion, and are inherently low in fertility. Class III soil is
IIOre li.ited or subject to greater risks than Class II. These
lillitations often restrict the choice of crops or the ti.ing of
planting and tillage operations. These soils require cropping syst..s
that produce adequate plant cover. The cover is needed to protect the
soil fra. erosion. It also helps preserve soil structure. Hay or other
sod crops should be grown instead of cultivated row crops. A
co~ination of practices is needed to fa~ the land safely.

IV Class IV is ca.posed of soi 15 that have very severe per-.nlnt
li.ttations or hazards if used for cropland. The soils arl fairly
good. They ..y be cultivatld occasionally if handled with great care.
For the .ast part, they should bl kept in pe~nent hay or sod. Soils
in Class IV have unfavorable characteristics. They are frequently on
steep slopes and subject to slvere erosion. They are restricted in
their suitability for crop use. They should usually bl kept in hay or
pasture, although a grain crop 8y bl grown once in five or six
years. In other cases, the soils ..y be shallow or only .adlrately
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Exhibit 2.1. Description of Land Capability Classes, Continued.

Class Description

deep, low in fertility, and on moderate slopes. These Soils Should be
in hay or sod crops for long periods. Only occasionally should they be
planted to row crops.

Soils lot Suited For Cultivation

v

The soils in the last four classes are not suited for cultivation.
They should be kept in permanent vegetation where possibl(r.

Soils in Class V should be kept in penmanent veg.tation. They should
be used for pasture or forestry. They have few or no perllllnent
limitations and not more than slight hazards. Cultivation is not
feasible, however, because of wetness, stoniness, or other
limitations. The land is nearly level. It is subject to only slight
erosion by wind or water if properly IIInaged. Grazing should be
regulated to keep fro. destroying the plant cover.

VI Class VI soils should b. used for grazing and forestry, and ..y have
moderate hazards when in this us.. They are subject to IIOderate
perManent 1i_itations, and are unsuited for cultivation. They are
steep, or shallow. Grazing should not ba p....itt.d to destroy the
plant cover. Class VI land is capable of producing forage or woodland
products when properly _nag.d. If the plant cover has been destroyed,
the soil's use should be r.strict.d until cover is re-established. As
6 rule Class VI land is either st.eper or !lOr. subject to wind .rosion
than Class IV.

VII Soils in Class VII are subject to severe per.anent li.itations or
hazard when used for grazing or forestry. They are steep, eroded,
rough, shallow, droughty, or swa.,y. Thoy are fair to poor for grazing
or forestry, and lUst be handled with care. Where rainfall is a.,le,
Class VII land should be used for woodland. In other areas, it should
be used for grazing. In the latter case, strict ..nag...nt should be
applied.

VIII Soi ls in Class VIII are rough even for woodland or grazing. They should
be used for wildlife, recr.ation, or watersh.d uses.

Sourc.: J. A. stallings, SOil Conservation. Englewood Cli'fs, N. J.: prentice 
Hall, Inc. 1957. pp. 427-431.
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EL SALVADOR - NATURAL RESOURCE POLICY INVENTORY

Exhibit 2.2. Land Classes, 1981.

Area Sub-Totals
Land ----------------------------------------------------.------Class Has. % Has. % Observations

I 13,733 0.67%
II 105,986 5.18%
III 237,471 11.60% Suited for
IV 332,861 16.26% 690,050 33.71% Cu1tivat1on
V 45,585 2.23%
VI 200,996 9.82%
VII ,856,644 41.85% Not Suited for
VIn 253,587 12.39% 1,356,812 66.29% Cultivation

Total 2,046,862 100% 2,046,862 100.00%

Source: USAID/EL SALVADOR, El Salvador, Perfil Ambiental, Estudio
de Campo." San Salvador, E1 Salvadro: U.S.A.LD. eontrato
No. 519-0167-C-00-2039-00. Abril 1985. p. 53.

Exhibit 2.3 Patterns Of Land Use, 1970 to 1987/88 (Has.)

Descriptior 1970 1977/78 1978/79 1987/88
-----------------------------------------------------------------CROP AGRICULTURE 631.9 656.1 668.4 592.9
Annual crops 428.7 385.9 407.5 343.6
Se.i-perMinent crops 38.7 52.2 42.4 44.9
Per_nent crops 164.5 218.0 218.5 204.4

LIVESTOCK 664.9 522.4 522.4 573.8
IMProved pastures 114.6 129.8 131.8 160.7
Natural pastures 550.4 393.6 390.6 413.1

FORESTLAND 250.3 250.0 260.9 249.1
NON-AGRICULTURAL LANDS 552.9 666.6 652.4 688.1

-----------------------------------------TOTAL 2,100.0 2,095.1 2,104.1 2,103.9

Note: The non agricultural lands include lands with agricultural
potlntial that are abandoned or never werl uSld, as well as
lands with no agricultural potlntial. In 1987/88, it was
esti..tld that only 14.4% of thl non-agricultural lands
had no agricultural potlntial.

Source: Ministlrio dl Agricultura: Dirlccion Glnlral dl EconGiia
Agroplcuariai Oficina Slctorial dl Planificacion
Agroplcuaria: y 11 Clntro dl Rlcursos Naturalls

FrGl: Mirna Lilvano and Roglr D. Norton, "Food IlIpOrts,
Agricultural Policils and Agricultural Dlvllo~nt in El
Salvador, 1960-1987. 11 Rlport subllittld to USAID/El Salvador
Washingto D.C.: Roblrt R. Nathan Associatls, JunI1988.
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Thus, land use and soil management are key elelents in Maintaining the
productivity of soils. In El Salvador, inadequate land use and soil manageMent
have been the greatest contributors to soil degradation.

Land has been misused both through inappropriate crops for the type of
soil And slopes and i~~p~ropriatp, cropping patterns and practices for the soil
and slope conditions.

The reasons for the inappropriate use of land are as follows:

o Population pressure over the li.ited land base of El Salv~dor;

o Highly skewed land distribution, forcing small far..rs into
planting tillage-intensive crops on the hillsides:

o Inadequate extension services to educate these farlers about
appropriate crop and cultivation practices for different soil
types:

o Inadequate policies affecting the far. gate price (price paid
to farlll8rs differs fro. the Ureal priceu in econOllic terlls):
and

o Lack of land use planning.

~ccording to soil fertility experts, soils are poorly ..nagld in El
Salvador. ThQ physical characteristics are studied, but ch.ical characteristics
are seldom considered objectively, and biological aspects are usually ignored.

Nearly 50 percent of faMiers in El Salvador have no fOrlel education r
over 80 percent are functionailly il1itera'te, and only 6.5 plrclnt rlceived
technical assistance in 1988. The low levlls of aducaiion and technical
assistance explain sae of the soil degradation and erosion obslrvld in El
Salvador .

Even though the area in pasturlland has incrlasld, l1vlstCfk production
accounted for 12.4 percent of the dlclinl in agriculturl output. Pasturl is
found both in arias that can bl faMild intln~ivlly and arias that arl suitld only
for pasture. However, livlstock production is still carrild out using Ixtinsivi
land USI pattlrns, blcause it is cheap, rlquirls littll tlchnology and Iffort,
and is llss vulnlrabll to sabotagl (a frequlnt probl.. during the IO-Ylar war).
Unfortunatlly, it is also very wastlful of land rlsourcls and his low
productivity, rlquiring IVln llss labor than intinsivi practicls. A total of

1"1 A. IIdteynDlds, n-s II. Jahnston, Peter H. Care..... .JDe D. Franci., en. 1. El 511vidor
Agricultur.l L.... Use .... Lind T.... Studr. 8 IIIsltingtan. D.C.: IItional CoapIr.tive lUIi... e:em.r.......e....1_. p. i.

z..i.... LfhlnD de 1. Torre .nI Roger D. 1IDrtan. 8Food '.,.-tI. Agricultural Polleill .nI "'icultur.l
DIlvel~ in [1 511vador. 19&0-1987. 8 Report s....itted to USAID/El 51lvador. IIIsilington D.C.: Rabert R.
IIthin Associ.tll. ~. 1_. p. 2-15.
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62.5 percent of the irrigated area is under pasture. l Most of the area under
irrigated pasture probably could be dedicated to other more productive crops.

Besides livestock, the two major cOmlOdities that contributed to a
decline in agricultural output were cottor, which dropped 40 percent, and coff••
which dropped 35 percent (Exhibit 2.4). Coffee has declined fra. a high of
265,800 manzanas in 1982 to 234,000 in 1986, and cotton fro. 150,000 ..nzanas to
18,000 in 1988/89.

3
Rice planted was reduced from 24,000 manzanas in 1980 to

16,700 in 1987/88.

In addition to the reduction in area planted or harvested, coffee
yields have been reduced fro. 13.5 quintals per Manzana in 1985 to 10.8 quintals
in 1989. Coffee production went fro. 3.2 .;llion quintals in 1985 to 2.5 million
in 1989, revealing the negative impact of policies on coffee invest..nts.

As indicated by Li6vano and Norton (1988), Macroecona.ic and sectoral
policies are responsible for the perforMance of the agricultural sector. They
also point out that new agricultural invest.nt has dropped sharply in El
Salvador.

Two additional aspects of land use rarely considered in El Salvador are
comple_ntarity and efficiency--that is, the role of fo~ests and protected
watersheds that allow for irrigation in the dry season when the highest yields
are obtained. Efficient use of land is selda. considered for credits, tax
eX8lllptions, and other incentives, which leads to poor land .nag_nt and
inappropriate invest..nts.

In su...ry, the Major land use and soil fertility issues in El Salvador
are low productivity in the agricultural and livestock sector, a decline in
agricultural invest.ant, and land used for other than its opti..l use.

2.1.1 Policy Fra.ework

Many policies contribute to the present state of land use and soil
fertility in El Salvador. Sa.e are external in nature (transnational), but .ast

IDtrecct6n GInIr.l dII Rtego y DrenIgI. -otlgll6sttco de 1. Sttulct6n ActuIl dill It. 11'I El Sllv""·.
PrtsenUdD Inte el.· s.tt.rto P.r. 1. Rlvtlt6n dII L. SttUlct6n Jll"fdtCl dill Rt. 11'I El Sllv.....•
eel." en Sin Sllv.... dill 3.1 4 de ....n. 1990.

~trna LtIY.IID de 1. Torre .nd RogIr D. 1Iorto. ·Food 11IPOI"t1••tallt1nl Polictes .nd Agrtallturll
DlMtl-.nt tn El Sllv1dDr. 19&0-1.7.· Report .-ttted to USAID/El Sllv..... lluhtngtan D.C.: Rallert R.
IIIthin Assoct.teI. JunI 1_. p. 15

3u.u for 1.ttIr~ .... tIIllI'I f... "tntlwto de .tcultur1 y Clnldlrf.. DtNCCten .....1 dII
E~. Aglopecuart•• ·AlUrto dII Eltldfstteu Agiopecuart.s 1-'1••• san S11vldDr. El $IIv"": MG.
Edtct6n 28.

411nco Centr.l de Reserv. de El Sllv..... ·Pres....to IIDnItIrto 1990.· Sin Sllv1dDr. El S11vldor':
WorIl t IIlJ Doc.-nt.
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EL SALVADOR-NATURKL RESOURCE POLICY INVENTORY

Exhibit 2.4 Area Planted For Some Major Crops, 1967-1986,

(thousand Mlnzanas)
---------------------------------------------------------------------Sugar Sor-
Year Coffee Cotton cane Corn Beans Rice ghuM Sesa.. Tobacco Kenaf
-----------------~---------------------------------------------------1967 206.0 67.9 37.1 270.9 42.9 40.0 148.4 2.9 1.2 2.3
1968 206.0 75.0 37.4 285.4 45.3 39.0 162.5 7.4 0.9 3.3
1969 206.0 ' 81.6 34.8 276.8 45.9 15.3 162.6 2.1 1.1 3.7
1970 207.0 92.8 35.0 298.2 51.2 17.0 177.4 1.9 1.6 2.7
1971 209.0 88.3 41.4 298.9 56.4 20.9 180.0 2.2 1.8 3.0'
1972 212.0 111.9 41.7 298.8 56.9 15.7 186.4 1.5 1.7 2.5
1973 217.0 127.3 49.5 289.4 64.2 13.6 170.0 2.7 1.5 2.8
1974 217.0 130.7 46.6 302.9 76.0 15.9 182.0 2.0 2.4 2.0
1975 220.0 128.2 56.6 351.2 78.5 24.2 189.1 4.1 2.6 3.6
1976 224.0 115.9 50.1 334.5 75.5 19.7 178.5 3.5 2.8 3.1
1977 239.0 122.8 50.8 349.8 75.1 17.8 188.8 2.4 2.8 3.2
1978 265.8 150.1 60.4 379.9 74.8 19.9 195.4 5.3 3.4 4.0

1 1979 265.& 127.& 50.7 394.1 79.0 21.1 205.0 4.& 3.7 0.9
1980 265.8 112.9 45.0 41.7.3 73.6 24.0 170.7 1&.7 3.4 0.6
1981 265.8 7&.6 41.0 396.6 71.3 19.& 165.0 17.5 3.4 0.9
1982 265.8 70.7 45.3 341.0 79.4 16.0 170.0 15.0 3.5 0.7
19&3 251.0 70.2 48.0 344.9 80.4 18.0 15&.0 5.& 3.7 0.7
1984 246.1 55.0 5&.4 347.8 82.5 21.9 166.0 5.& 3.7 0.7
1985 239.1 49.5 56.3 361.9 &2.& 24.7 163.4 5.& 3.9 0.&
1986 234.2 25.6 59.1 36&.0 87.0 17.2 171.5 6.7 3.9 0.&
---------------------------------------------------------------------Source: Central Bank of Reserve

FrOll: Mirna Lievano and Roger D. Norton,"Food l~orts,Agricultural
Policies and Agricultural Developlent in E Salvador,
1960-19&7." Report Subllitted to USAID/ El Salvador. Washington
D.C.: Robert R. Nathan Associates, June 1988.
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are internal. Only the major policies affecting land use are mentioned here.

Exhibit 2.5 sUlllll4rizes the policies affecting land use and soi 1
fertility issues. The analysis section synthesizes the major policies affecting
land use in El Salvador. They have been organized into transnational,
macroeconomic, sectoral, and specific categories.

Transnational and regional policies extend beyond the territorial
frontier, as in the case of the International Coffee Agreement. This policy has
influenced world coffee prices and to some extent 1imited the expansion of coffee
areas in El Salvador.

Another major international influence on land use i3 the financing
policies of international organizations. The International Monetary Fund (IMF),
the World Bank, and the Interamerican DevelopMent Bank (lOB), for exa~le, have
imposed policy conditionalities on the disburse..nt of funds. These financing
policies have affected the country's macroeconolllic policies. Due to the
financing of questionable projects in the past, the country is immersed in large
debts. The total external debt of El Salvador WIS $1.7 billion in 1987. Of this
amount, $1.6 billion was long-terM debt, with a yearly interest pa~nt of $76
million. The interest payMnts alone represented 4. 2 per~ent of GNP and 21
percent of total exports of goods and services in 1987. This drain and
liability limits the country's capacity to invest in development projects.

In the conflict that has do.inated the last 10 years of El Salvador's
history, policies of so.. foreign governments and international organizations
have had an important influence on relocating people affected by the war.
Especia lly illlportant have been the policies of the United Nations High Ca.ission
for Refugees, which has helped thousands of people relocate in neighboring
countries. At prosent the Ca.ission is investing in projects to bring these
people back to El Salvador and provide the. with productive ..,lo~nt.

Macroecona-ic policies are directed to the econ~ in general and are
classified into IIOnetary, fiscal, and trade. The present Govern.nt outlined its
econOllic policy in the docu.nt, "Pl.n de s rolla 0 0 ial 1 
llH" (EconOllic and Social Develo~nt Plan 1989-1994. The plan consists of
a policy package with two global objectives: "(1) to create the conditions to
achieve a robust and sustained econOllic growth; and (2) to increase the welfare
and quality of 1\fe for the entire population, especially those who live in
extr_ poverty. II El Salvador's previous Gover...nt nationalized the entire
banking syst... The present Govern.nt is in the process of privatizing it and

IThe Ib"ld 11,*. -..ld Develc.-nt Report 1_.W Wlshlngton. D.C.: Oxfanl University Presl. 1990.
Table 23.

~Intsterto de Planlftc:aelOn y CoordllllelOn del Desarrollo EconlIIIlco y Soctal•••• n= 10110
E......co , Social 1~1_. SIIn SII1vador. El SII1v": flints_1o de Planlftc:acten y CoordtlllClen del
Desarrollo EconlIIIlco y Social.

3Ibid, p.l.
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EL SALVADOR - NATURAL RESOURCE POLICY INVENTORY

Exhibit 2.5 Policies Related to land Use and Soil Fertility, by Type, 1990.

Type of Policy

Transll&tiOll&l
R..ional llecroecon.ic Sectoral Specific

- Intlmationa1 - Monetary - Ioney Supply - Price Po1icy - Parks and Reserves
Coff.. Api nt

- Monetary - Credit - Price band - Decree 89 of 9-63,
- Sugar quotas Regulation of the

- IonItary - Foreign Exchange - DeveloPlBnt Policy cotton crop
- Subsidils in

N other countries - Fiscal - Budget Deficit - Population Policy - Decree 207 of 11-8-78
Ut Refo... to the

- Invls~t - Fiscal - Property Tax - Education policy regulation of the
projects cotton crop

- Fiscal - Export Taxes - Research
- Policy dialogue

- Tra. - Export P~t ion Law - Extension

- Ag DeveloPlBnt

- Rural Roads
----------------------------------------------------------------------------------,------------------



adopting measures to increase internal savings and provide stability in the
monetary systu. The r_asures include modification and silllPlification of
interest rates, illlprovement of the loan portfolio, illlprOveMnt of the supervisory
capacity of the regulatory institutions, and simplification of liquidity
requirements.

Amajor stabilizing measure is a reduction in the growth of the money
supply. A tight money supply reduces credit availability to higher risk
activities such as agriculture. However, the Govern.nt has adopted Masures to
provide credit lines to agricultural products at subsidized interest rates.
Interest rates for agricultural loans vary from 17 to 22 percent a year. Annual
inflation is estimated at above 20 percent. There are intentions to increase
interest rates, but politics has constrained Govern.nt actions, especially since
the military offensive in November 1989.

fhe Government is in the procJss of liberalizing the foreign exchange
market, allowing market forces to determine prices. Exchange offices were
authorized to begin operation on July 1, 1990, which has contributed to reducing
the exchange rate to about 7.70 colones per U.S. dollar.

Fiscal policies are often used to correct the difference between
private and social costs or econo.ic externalities. However, they have not been
considered in designing the fiscal policies in El Salvador.

The cOlplex econa-ic and social probl..s of the country have
contributed to the war, which has used a large proportion of govern.-nt inca...
Operating with large deficits, the Govern.nt has rlduced credit availability for
private invest.-nt. It has also put pressure on foreign exchange stability.

Trade policies on procedures, tariffs, taxes, and foreign exchange
conversion have been restrictive and skewed against agriculturl. ~~tnal and
effect1ve protection rates for agriculture and industry indicated that unequal
and excessive tariffs protected industrial productipn, while agricultural
production was subject to negative protection ratls. The Govern.nt also
intervened directly in the c~rce of certain ca..oditils, such as coffle.

The Govern.nt is adopting a new trade policy to establish conditions
for free trade of exports by the private sector along with a silPlification of
export procldures. The 1989-94 Govern.nt plan says, liThe trade policy wtll be
oriented towards providing silPle, unifo~ and transparent syst..s through a
gradual reduction of tariffs, custa.s procedures, pa,..nt syst..., regulations
and other trade barriers."

An export prc.tion law provides incentives for exporters through
exe.ptions on both ilPOrt duttes and inca.e and capital gatns taxes. The size

1
USAID. -Sg~ of IIorIl for In Asses-m of t" I..-ct of ItecInt Poltcy ChI.... an Agrtculture in

EI Salvldor.· San Salvldor. E1 Salvldor: USAID/El Salvldor.

~tntlterto ell PllntftCicton y CGardtMcton eIIl DIsIIT'0110 E~co Y SOCtll. -'l.n ell DIsIIT'0110
Econ&Itco y SOCt,1 1_-19M.- Sin 511v..... El 511v..... 1_. p.ll.
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~f the eXelption varies according to the percent of production exported. The
higher the percent of exports, the higher the eXeMPtion.

Sectoral policies are those directed toward a sector in general, such
as agriculture or education. In agriculture the policies that MOst influence
land use and soil fertility apply to price, research, extension, and agricultural
develop.nt.

Agriculture price policies were skewed to supporting consu..rs at the
expense of producers, since prices of Major agricultural products were
controlled. Controls kept prices below the relative international prices. The
present Government has eliminated some price controls and established a price
band mechanism for basic grains to reduce seasonal price fluctuations. However,
the band is tied to international price fluctuations.

The research policy has been very flexible, with both the public and
private sectors conducting research. Various specialized institutions conduct
public sector research although CENTA does MOSt of the agriculture production
research and ISIC does most of the research on coffee. There are .are research
results on export crops (cotton, sugar cane, and coffee) than on food crops for
10cal consumption (corn, bean, rice, and sorghu.). CENTA also produces seed for
certain crops land supervises the certification process for seed produced by
private fir.s.

The GovernMnt wants to change this flexible policy by privatizing .ast
of the rffsearch activities and giving CENTA ad.infstrative independence. It also
contelllplates IIIOdifying the activities of CENTA to .ke research its only .ndate,
elimineting other functions. CENTA would thus conduct research on all crops and
disciplines related to the sector.

In the past the extension policy has been to teach producers all
aspects of rural developllnt, including production, health orientat.ion,
education, and cOllUnity affairs. The new policy is to li.it the functioni of
the extension agents to providing technical assistance on crop production and
ani.l husbandry only.

The agriculture deYelo~nt policy has bien to address the producer as
a person, with the MAG coordinating actions to address all the producer1s needs.
This is being changed so the MAG will take care of the nelds of Igriculture
research and extension. Other institutions will coordinate rural develo,.ent.

Article 118 of the Constitution of E1 Salvador states, liThe State will
adopt population policies with the objective of assuring a greater WIll being for
the entire population of the country."

The present Gover~nt defines its population policy in the docu..nt
"PoHtica de.Poblaci6n" (Population Policy), written by the National Population
Ca.tssion, .s lithe set of ..asures designed by the State, with the purpose of

l"'IICA, -Ll...tentoslbtcos , .... EllII,iar.tento .1 Stsa. IIIct_1 dlllMlttpct&l.- Sin
Sllvldar, EI Sllvldar: __IICA, 11I)IO 1•• p. 7.
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harmonizing the national delOgraphic evolution with the conditions and
require..nts of the devel~p..nt process and prolate the person and its fa.ily
nucleus, to participate in an equitable for. in the responsibi lities and benefits
of this develoPMnt. 1I

The pal icy lIIasures and illpleMntation strategy include papulation and
health; papulation and the f..llily; spatial distribution and Migration·;
populat ian, education and co-.anication; papulation and thl work forcl; and
papulation and the environment.

Infrastructure construction policy has varied according to availabi lity
of funds and project design. The armed conflict has imposed li.itations on the
construction and maintenance of infrastructure. Roads and bridges havi been
destroyed, buses burned, and private businesses vandalized. The level of
destruction and lack of adequate invest..nts in the last 10 years have had a
significant illlPact. An infrastructure sector assessMnt dane for USAID/El
Salvador identified a ~otal of $2.3 billion in infrastructure invest..nt needs
through the year 2000. This assess..nt states that of the 7,820 k•• of unpaved
rural roads, 62 percent are in poor condition, 21 percf*nt in satisfactory
condition, and only 17 percent in goad condition. The policy is to provide
maintenance aver construction of new roads. The _jor priority is to .ke roads
accessible under wet as well as dry conditions.

For irrigation projects a _ster plan delineates the actions through
the year 2000. The policy is to invest in facilities to expand the irrigated
areas where econOllically feasible. MAG is also developing a policy for irrigated
agriculture.

The land use and sail fertility policies Ire those directed to using
land for a particular purpose. In El Salvador, the only specific land use
policies are the laws creating the national parks a~d reserves and the
regulations on the cotton crop. The Gover...nt is draftinG a soils law to
present to Congress.

2.1.2 Institutional Fra-.work

Many public, private, Ind international institutions Inalyze, design,
influence, Ind I~inister natural resource related policies and their i.,act on
sustainable agriculture in El Salvador. In this study, the institutions are
identified Iccording to the policies Inalyzed above--trlnsnational, Mcro,
sectorll, Ind specific policies. Exhibit 2.6 su_rtzes these institutions
within elch category.

One outca.. of the Central ~rican Presidential C~ission was the
creation of the r i
Develo nt • The Ministers of Agriculture or Natural Resources for .ach

1Tech InternittOllll, Inc•• Louts Berger IntlrnlttOllll, Inc..... EdtftCKt... CIIauII,. S.A•• C.v.,
-Infrastnlc:ture Sector Alses-.t.- Draft Fh•• -.n. Vol_ I. $I 'i~. Sin Salvador, El
Salvldor: U.S.A.I.D., Nov-.ber 15, 1990. p. 1.
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country serve on this commission. The Minister of Agriculture of El Salvador was
appointed as its first president. The Commission addresses environmental issues
common to more than one of the Central American countries.

The Ministry of External Relations is the official diploMatic channel
of El Salvador for dealing with external affairs, including foreign governMents
and international institutions. It participates in negotiating policies that
affect the use of natural resources in El Salvador.

The U.S. Agency for International Development (USAIDl is the U.S.
Government body in charge of civilian aid. It influences land use and soil
fert ; li ty poli ChIs through project f inane ing, as we11 as through policy dia1ogue
with the GOES.

The Internationtl Monetary Fund (IMF) has played an important role in
recent years by imposing ,policy conditions for loan approval. It has insisted
on policies that directly and indirectly affect land use and soil fertility
including adjustlll8nt of the exchange rate, revision of the interest rate,
reduction of the budget deficit, elimination of price controls, and trade
liberalization. The World Bank and the Intera.rican Develol)M!nt Bank CIDBl have
also played an important role in these policies by imposing the sa.. kinds of
conditions.

The U.N. Develo nt Pre ra... NDP and the Food and Agriculture
Or anization of the U.N. FAO have financed develop.-nt projects in agriculture.
The World Meteorological Organization has provided technological assistance and
cooperation in agro..teorology, and the Wor1d Food Progra... has provided food
donations.

The International Coffee Organization f.!gU adllinisters the
International Coffee Ag~ee.ent. This agre...nt has had an influence on the
coffee policy of the country, ~ffecting land use.

The Central Bank of Reserve fo~lates the MOnetary policies,
i.,l...nted through the banking syst... More recently the foreign exchange
offices are also participating in the illpl...ntation of foreign exchange policy.

The Ministry of Finance designs and illpl...nts the fiscal policy, in
coordination with the Mi istr of Plannin n oordination of EconOllic a d
ocial Develo t M L N and the Ministry of EconOlly. The latter is in charge

of the trade policy.

The Ministry of Education designs and illpl...nts the education
policies. It Ilso ..nages sa.e of the natural resources. The .inistry has
recently been prc.oting education on natural resources at the pri..ry, secondary
and college levels.

The National Population C~ission is responsible for the country's
population policy. The Salvadoran DIIQarlpk1c Associltion is a private
institution that pr,.,vides fa.11y planning services. The Ministry of Public
Health and Social Assistance has fa.ily planning services within the services of
Prenatal, Child Care and Nutrition.
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The Ministrv of Agricultur~ and Livestock (MAGl is responsible for the
agriculture sector policies, and the Ministry of Public Works for the
construction of rural roads.

The Ministry of Agriculture has five institutional levels: 1) polic¥
decision making; 2) advisory; 3) support; 4) implementation; and 5)
decentralized.

At the policy decision making level are the Minister, the National
A ricultural Consultative Council AN, and the Sectoral Agricultural
Consultative Council CCAS.

The CCAN is fo~d by all the executives of the agricultural sector,
including the decentralized institutions and the private sector. Its objective
is to facilitate decision making on issues affecting the agricultural sector.
In this sense it is an organ that formulates policy, including the resoiution of
conflicts.

The CCAS is formed by the executives of the centralized units of the
MAG. Its objective is to facilitate decision _king on issues affecting the MAG.
This council fOrlUlates policies within the .inistry.

At the advisory level the .inistry has the Agriculture Sector Planning
Office (OSPAl, the Legal Depart_nt, thl Audit Depart.nt, and thl General
Directorate of Agricultural Econa.ics.

OSPA is a key el...nt in thl policy analysis of agriculturl related
issues. It is the technical a~ of the .inistry in chargl of analyzing the
i~act of policy alternatives and proposing policy changes to thl .inister.

The General Dirlctoratl of Agricultural Econa.ics is ia charge of
generating, analyzing, and publishing agricultural statistics, agricultural
_rketing research, and crop forecasts. It also conducts splcial studies on
production and ..rketing of agricultural products and inputs.

The support units are the Glnlral "anagrEnt OffiSland thl Dirlctoratl
of COIIUnications.

Thl clntralizld illPl_nting units arl thl Clntlr for Agriculture
Technology (CENTAl, thl Intlr for Livlsto 1 t, thl Clntlr for
Fishlrils DIV 1 t P A, thl Clntlr for N,tural Blsourc,s, thl hnlral
Dirlctoratl of Irrigation and Drainagl, thl Glneral D'rlctorat. of Agricultural
Dlflnsl, and th. Glnlral Dirlctoratl of Rural DlVlloa-nt. Th. Glnlral
Dir.ctoratl of Bural DlvIlo...nt has an ~visory C_ittl' on Tlchnoloay Transflr
and four Rlgional ..nag nt ~fficls.

CENTA is in chargl of rlslarching, diviloping, and publishing .pplied
agricultural tlchnologils. Thl objlCt1v1 of thl Clntlr for Livlstock Dlv.'o...nt
is to incriasl thl production of food fra. ani..l sourcls through r.slarch on
ani..l husbandry and vltlrinary .dicinl.

Thl Clntlr for Natural Rlsourcls has thl objlctiv. of r,slarching
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techniques for the conservation, development, and rational use of the country's
natural resources. It also transfers these findings to the regions.

The Directorate of Agricultural Defense prevents the entrance into the
country and propagation of diseases harllful to agriculture and livestock in
coordination with the General Directorate of Rural Develop_nt arid the Regional
Manage..nt Offices of MAG.

The Directorate of Rural OevelopMnt conducts training for professional
staff and provides extension services for the rural sector. It also contributes
to the consolidation and develOpMent of agrarian refor••

The Advisory C~ittee on Technology Transfer is made up of one expert
from each of the implementing units (CENTA, COG, CENOEPESCA, CENREN, and OGRD).
Its objective is to coordinate research activities of the centralized units with
the General Directorate of Rural DevelopMent.

The institutions listed in Exhibit 2.6 under specific polices are all
public and private organizations responsible for policy illipleMntation. Special
Mention should be made of the Salvadoran Foundation for Econa.ic and Social
OeveloD!'nt (FUSADESl.. It has been very influential in econa.ic and agricultural
policies through the publication of studies. It has also provided qualified
individuals for Mnage.nt functions in the Govern.nt. In addition, it operates
progra.s on export pra.otion and crop diversification that have significantly
affected land use patterns and intensity.

2.1.3 Analysis

This section follows the sa.. organization as thl first two slctions.
It analyzes how policies and institutions affect land use and soil fertility.
starting with transnational or regional policies and followed by ..crolcona.ic,
sectoral, and land use policies.

Four ..in asplcts of policy analysis rllatl to land USI and soil
fertil ity: 1) the illlpact on fa....rs· education livil of incorporating soil
conservation practicls in their technologicil production packlgls; 2) thl illPact
on relativi pricls which sti.lltls invlst..nt in production activitils to
..intain soil productivity; 3) thl IVlillbility of credit to invlst in soil
conservation practices or subsidils for soil a..n~nt prlcticIS; and 4) the
illlpact on invlst..nt to illProvl soil conslrvltion prlcticlS.

Onl intlrnltionll po1icy that dirlctly afflcts land USI is the
Intlrnltionll Coffll Agrl_nt. This Igrl_nt hiS uSld thl quotl syst.. in thl
past to ..intlin I tlrglt prici. Thl idll of I quotl has Ifflctld dlcisions on
the expansion of cultivlted arllS. Coffle outsidl the quotl has to bl storld or
sold to non-..-ber countrils, an illPortlnt li8itltion in thl PISt. In rlcent
Ylars, other intlrnal polfcfes have blln responsible for reducing thl coffll arel
harvlsted as will bl discussld later.

Onl othlr internltionll policy afflcting lind USI Ind soil fertility
in El Salvador hiS blln the protlctionis8 of industrialized nltions towlrd thlir
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own farmers. Industrial ized countries have beln subsidizing their famers, which
results in surpluses of so.. grains and milk being dumped in developing nations.
The local farMr has had to cOlllpete with illlPorted subsidized products, in
addition to dealing with distortions created by local macroecona.ic policies.
Another exa~le is the U.S. sugar quota syst.., which has contributed to having
more land in sugar than El Salvador would hav~ without quotas. For grains the
Government is adopting a price band sch.., which includes a tariff on grai·n
imports to offset the effect of industrialized nations' subsidies for their
producers.

Milk presents an interesting situation that is typical in developing
nations. Milk production subsidies are co.-on in European countries, which
donate their production surpluses to developing countries, including £1 Salvador.
Donated milk enters the co...rcial channels and cOlpetQs with locally produced
milk. Milk is considered a basic food staple; thus, politicians welco.. these
donations as a way to maintain low prices while increasing availability. This
situation depresses livestock develoPMnt in the country, eventually reducing
both herds and invest.nts for illprov_nts. Rising inflation worsens the
situation and continues the cycle. Ni lk producers ..ke studies and present their
case. Po11tic ians ( inf1uenced by consuMrs) reply that the producers are
inefficient and their cost of production is too high. The unfortunate reality
is that the day will co.. when .ilk donations disappear. Then, the country will
have to spend far more foreign exchange to i.,ort expensive .ilk. By then the
herds will have been reduced and reestablishing good .ilk herds will take Mlny
years. Acow's gestation period is about nine .enths, and scientists have not
found a way to get more than one heifer per year. No one sells their best cows,
and a herd can be improved only through the slow process of breeding.

Both IIIcroeconOllic policies (except for credit) and agricultural price
policies affect relative prices. As relative prices of agricultural products are
reduced, fa...rs lose their incentive to invest in replacing the extracted
nutrients or adopting soil conservation practices.

Under pressure fra. international organizations, the Govern..nt has
indicated its intent to .edify £1 Salvador's ..jor econOlic policies to achieve
stability and sustained econa.ic develo~nt.

The ..croecona-ic policies affecting land use and soil fertility are
MOnetary, fiscal, and trade policies. All have a direct i.,act on the price
received by the fa~r. FaN gate prices dete...ine profitability, a ..jor
indicator of land use decisions at the fa~ level.

The ..jor .enetary policies affecting the natural resource base in El
Salvador are the .aney supply, tied to the credit policy, and the foreign
exchange policy. The .anetary policy is designed and approved by the Monetary
Board and illpl_nted by the Central Bank of Reserve through the banking syst_.
The foreign exchange rate is dete~ined by d..nd and supply. HOWIver, there are
two dist inct operators in the 5yst.: the cc.ercial banks and the foreign
.~change offices. The Monetary Board and the Central Bank of Reserve have
cc.plete control over the .aney supply and partial control over the other two
..jor policies that affect the natural resource base.
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The banking syste., consisting of 14 banks including two development
banks, was nationalized in 1984. The present Government is taking steps to
privatize it again, beginning with a process of mergers and acquisition.
Privatization is due to the weak financial condition of certain banks that have
been close to bankruptcy.

The Central Bank an~ the banking syste.. control credit pol1cie5,
including interest rates, payment schedules, warranty requiremmnts, disbursement
procedures, fees, and other requirements such as insurance.

In an effort to control inflation and improve the foreign exchange
rate, monetary authorities have been forced to adopt a tight money supply policy.
This res1dcts credit Ivailability, particularly for higher risk investments such
as agriculture. Besides being risky, agriculture provides a very low return to
banks due to the absence of the more profitable collateral activities such as
compensatory balances, letters of credit, and co_issions generated froll handling
foreign exchange.

This liquidity crunch restricts long-term credit more than short-t=rm
loans. Bankers become eager to recover their funds and increase their liquidity.
A150 thh gives the. the opportunity to adjust the terms to IIOre recent
conditions, increasing their returns.

Credit availability is an important deterMinant of land use. As long
term credit beco..s scarce, farlllrs are unable to invest in crops with long-terM
returns, such as coffee, ..cada.ia nuts, cocoa, and palm oil. These invest..nts
are needed to prune tre.s, replace nutrients, adopt conservation ..asures,
control the spread of disease, and replace dying tr.es--...sures that are the
equivalent of capital stock replac...nt in • factory. Without credit, f.r..rs
are unable to maintain the productive c.p.city of their farlls. Howev.r, 50118 of
these crops are better for certain l.nd classes th.n short-ter. cash crops th.t
require more tillage. In addition, as credit becOllls sc.rce, f .....rs pl.nt crops
that h.ve lower invest.nt requir...nts, even though yields and returns are
lower. This process of reduction in

1
investMnt in .griculture has been

documented by Liivano and Norton (1988). ,

The GovernMnt has .lso recently .bsorbed the .rrears of .griculture
co-ops and collective f.rlls of the .grarian reforll. This ...sur. is detriMntal
to the environ..nt in that it invites people to default on th.ir loans. Their
perception of a loan as inc.. requiring littl••ttention to cons.rvation
measures is thus confh..ed. This contributes to fertility loss and soil
degradation.

On the other hand, the present scarcity of credit r.sources provides
an excellent opportunity to enforce conserv.tion ..asures and illProve land use
patterns. If the Govern..nt is willing to subsidize interest rates, the subsidy

1 .
Mirl1l Lievano de la Torre and Roger D. lorton. "Food IlIIPO"ts. Agriculturll Policies Ind Agricultural

Devel~nt in El 511vldor. 1960-1987.- Report s....tUed to USAID/El 51lv..... Wlshington. D.C. Rabert R•
...thln Associates • .line 1988.
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co~ld be used to enforce conservation practices and better land use. Each
disburs...nt can be tied to certain technological practices.

Foreign exchange policies are critical in dete~ining the price of
traded ca.ladities. An overvalued currency leads to a tendency to produce non
traded goods over traded ones because far.rs receive a higher relative price for
non-traded goods. .

As the FreSftnt Govern_nt liberalized the foreign exch~ng. rate, traded
goods received a higher relative price, contributing to a shift in land use
patterns frOM non-traded to traded ca-lDdities. Also, more invest..nt can be
made in traded goods.

The foreign exchange liberalization sch... has included authorization
of exchange offices. These will contribute to .are co.,etiti~~ In the ..rket,
reducing the inte...diation spread traditionally chMrged by the co_rcial banks.

Coffee exports have been treated differently in the foreign exchange
liberalization process. Coffee exports receive only part of the foreign &x~hange

generated at the free Market rate, with the other part paid at 5.00 colones per
dollar.

The Govern..nt· s nlw f isca1 policy, oriented toward reducing the budget
deficit, includes a govern..nt 1III»10yie salary freeze. This ..asure contributes
to the further loss of the already scarce professionals qualified to work ,an
environ..nt related institutions and issues. It also li.its the invest.nt
resources available to preserve or i.,rove the natural resource bas••

Even though an effort 1:1 being ..de to reduce the deficit, thl
Govern..nt has reduced the coffee export tax. This uasur. enables coffee
fa~rs to reclive a better price, but it is not on the sa. te~s as other
crops, affecting coffee production negatively. Th~ Govern.nt eli.inatld only
the fixed $6.45 export tax per'quintrl but ..intained the higher variable rate
of 30 plrcent oVlr thl price of $45.00, which is probably one of the highest
coffee export taxes in the world. Most countries are eli.inating coffee export
taxIs.

Coffe. is El Salvador·s .jor export ca.odity. This crop providls an
excellent cover, contributing to soil and water conservation. 'ast foreign
exchange policies, along with export taxes, pen.lized coffee production. This
contributed to a dec1ine in coffee harvested due to low invest.nts and
redu~tions in .re. plantid. Both .asures .r. detri.ntal to resource
conserv.tion. When the fa~r does not invest in his fa..., conditions
deteriorate, soil erosion increases, and fertility drops dra.tic.lly.

In El Salvador the energy probl.. aggravates the so11 probl... Alarge
proportion of energy c s fra. firewood. As coff. prices received by f.....rs
dlcline, the firewood inc bec...s .re iIPort.nt. Coffee plantations provide
firewood fra. the shade tr.s and the coffee plants th..elves. Cutting both in
Ixce!s of rec~ndations contributes t~ a reduction of tree cover far beyond
th.t required for sustain.ble agriculture and soil conserv.tion.
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If a far_r decides to substitute other crops for his coffee, he
usually chooses tillage-intensive crops, which is worse than reducing invest..nt
or excessive pruning. Coffee is usually planted at high altitudes on steep
slopes. A short cycle crop provides a good inco.. for the first harvest, but
yields usually decrease progressively, and non-econOMical returns are reached in
a short ti••

Arevision of the present policies of foreign exchange discri.ination
toward coffee and elillination of the export tax, along with a good coffee
renovation project would allow the country to recuperate and even surpass its
production levels in a few years. That the country still produces coffee under
the present policy framework is an excellent indicator of its cQIPetitiveness in
thp. world market. El Salvador has a history of relatively high export quotas and
a coffee recognized for its high quality. Increased production would draw
attractive returns even if quotas are reinstated.

Coffee production is highly labor-intensive. About 55 percent of the
cost of production is in labor. Most of the labor is needed for harvesting,
which is done by hand. Increased production would g~nerate a significant a.aunt
of work that could absorb the growth in labor supply.

The labor supply will increase faster once the fighting is over in El
Selvador. Besides the natural growth in labor supply, refugees fro. ca~s in
Honduras and other countries will return d...nding work. One stipulation of the
peace negotiations is that the MIlitary force lUst be reduced. FOnler soldiers
will also be d...nding work. Expanded coffee production could provide work for
many of these people. Otherwise, soil degradation will continue as ~alvadorans

put pressure on the li.ited available land.

In the past El Salvador's trade policy had a negative i~act on land
use by penalizing export products and subsidizing i~orted agricultural goods.
The -.phasis was on providing cheap food to the urban population. Basic grains
were i~orted with overvalued currency and without duties. This reduced the far.
GAT prices, which discouraged fanlers fra. producing these cOIIDdities.

The Govern..nt has revised this policy and is adopting ..asures to
liberalize trade. Paperwork is being reduced, and a sche.. is being developed
to protect fanlers fra. unfair cOlfetition st...in~ fra. subsidies to producers
in industrialized nations.

A price band target sch... has been designed to reduce crop cycle
fluctuations in fa~ gate prices. To reduce excessive fluctuations, the new
sch... i~oses a variable tariff on i~orted grain that fluctuates if fa~ gate
prices reach pre·dete~ined levels.

Stable prices e1t.inate one source of risk in agriculture, contributing
to better land use patterns and invest..nt in soil conservation ..asures. Thus,
the present Govern.-nt' s pricing policy is to let .rket forces dete~ine prices.
The Govern..nt is also eli.inating the negative effect of subsid1e~ on foreign
c~etition by capturing the subsidy through tariffs. In this way the entire
population benefits fra. external subsidies without hurting the local fanler.
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The prices of certain com.odities such as cotton, seed, sugar, lard,
margarine, and vegetable oil, are still controlled. Low prices help reduce
invest..nt levels in these activities, with subsequent reductions in production.
With low invest..nts, land deteriorates and soil fertility di.inishes.

The education policies in El Salvador have not considered significantly
the rurll population, as the statistics dlllOnstrate. Arural population with low
levels of educltion his very little knowledge of the i~act of poor practices on
soil fertility. Nelrly 50 percent of the pro~ucers have no for..l education, and
over 80 percent Ire functionally illiterate. In any Clse, school curricula do
not cover agricultural or environ..ntal subjects. Moreover, radio progra.s do
not teach people about conservation. Rldio, however, could be a valuable MllnS
of disseMinlting infol'llltion on these issues, since I high percentlge of
Sllvldorans listens to the rldio.

Reselrch Ictivities have been very li.ited due to inldequlte funding.
The research institutions lack enough reselrchers with sufficient trlining Ind
support dquiP.ent. Operat ing budgets Ire inldequlte. This li.its the
technologicil frontier in In increlsingly ca.petitive ..rket.

CENTA, for eXllllple, has been operating with insufficient budgets. The
Ministry of Finance sets prices for its services. Soil sllPles Ire Inllyzed It
no chlrge. Extension Igents send sl~les Ind the Inalysis is perfor.-d but no
one picks up the results. The seed certificltion progra. chlrges only nine
colones per Inll~sis of I bitch of 200 quintals or less, which does not cover
even their vlrilble cost. The set of clrds pllced on elch big is free, Ind the
only charge is for the security dip (40 cents of colones elch). Fruit trees Ire
sold It six colones elch, except for orange trees ~ !ch Ire five colones. These
Ire budded trees in bigs in good standing concii~ion for transplant. They
problbly cost twice that .uch.

The fanure to ilPose adequate charges curtails the budget for other
Ictivities. It also hinders the develo~nt of the private sector to provide
these goods Ind services.

Ninety-two percent of CENTA's li.ited budget is devoted to siliries,
Ind 5 percent to fuel, leaving only 3 percent for operltions. Salaries Ire low,
which his resulted in CENTA's losing bet..en 8 and 10 percent of the original
personnel with higher degrees fra. foreign universities.

Seed is produced .astly by private producers. CENlA's role is to
supervise the operation and proYide the certification seryice. Seed prices are
established by the National Seed Ca..isaion, which is for.-d by the director of
CENTA, the Igricultural 1C0na.ics director, one producer representatiYe, Ind one
representatiYI of agrarian refo~.

1..1 A. ~1d1. n.a.s II. Jallllltan. Pe. H. Core ...... D. Francts, .,... 1. El Sllvldar
Agrtcultur.l L.... Use .... LA'" r...... StuQ.- IfISIItngtll'l. D.C.: IItt_l CaapI!'.ttwllultMis CentM', .......
1••
p. t.
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The new policy is to concentrate the limited available resources on
food crops produced by s..ll farmers and consu..d locally. The research needed
for export crops will be left to the private sector. This sounds logical, but
in the long run it will reduce the country's co~etitiveness. Internltionll
agricultural production technologies Ire changing rlpidly. Countries Ire
beco.ing .are protective of their knowledge, and MOre advanced technclogies of
biological engineering are now pltented.

Reselrch results should be considered I public co..adity with higher
social benefits thlli costs. However, privlte benefit~ Ire often hiqher than
private costs. The private sector as a whole cln PlY for research, but it needs
the government as I collection agency. For eXI.,le, coffee research could be
finlnced by the private sector. The Govern..nt could collect I fee It export to
finance the research, since individual farmers would not contribute voluntlrily.
This would require I law establishing how RIch to direct toward reselrch.
Farmers would have Iccess to research results.

The extension policy of the past WIS to cover 111 Ispects of the
firmer's needs, fra. Igricultural production to education and callUnity Iffairs.
One result was a .ediocre level of technology transfer. MAG has 87 extension
agencies throughout the country, but the extension service lacks the logistic
support and the stiff to provide adequlte coverage. According to CENTA' s
director, the reduction in the use of hybrid corn seeds fro. 70 percent in the
past to 60 percer.t this yelr revells the poor qUllity of ixtension services.
Flrmers are using second Ind third generltion seeds thlt could degenerlte and
produce very low yields.

The new extension policy of concentrlting efforts on agricultural
technology transfer is sensible, but MOre funding will be needed to provide
effective coverage. With a high illiteracy rite at thefl~ level, extension
services need to be intense and direct to be effective. C.reathe funding .thods
are needed to provide good Igents, training, vlhicles, and ..terills. Ingenious
funding methods should be designed to finlnce this activity.

One critical Ispect of the extension service is the training of
extension agents. Agriculture is becaing very technical. Most of the extension
agents were trlined in crop production by fo~la. Each activity is perfo~d

according to the season, without considering soil varilbility, cli_te, Ind other
factors. Extension agents also lick Idequlte trlining in soil ..nag...nt. Most
of the extension agents have only inte~dilte training in Igriculture. At this
level very little is taught about nlturll resource _nlg...nt prlctices such as
soil fertility and cli_tic interactions. This deficiency is aggravlted by the
low education level of fa~rs who do not understlnd the da_ge clused by
Misapplied -adern agricultural techniques. It expllins the wide fluctuations of
yields and tho deterioration of soils due to poor _nlg...nt. Certlin soils in
El Salvador hive already been degrlded by applying nitrogen in the fo~ of
a-.oniu. sulphite over I period of 20 yelrs. As a result, the structure of the
soil has changed and nutrients are no longer Ivaillble.

Unfortunltely, non-agriculturists co-.only belt.ve that fa... production
is an .Isy task thlt follows I set fOrlUla. One could use the Inalogy of the
.dical doctor and the nurse. The nurse knows how to perfo... routine tasks, but
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the doctor is the one trained to diagnose. An agricultural professional is
trained to do the diagnosis and the technician (high school or intermediate
school graduate) can perform the routine tasks. As with the MD, the agr'iI;:ultural
professional needs the assistance of specialists to solve complex situations,
such as special soil management or pathology problems.

Soil amendments are subsidized in many industrialized nations. The
social benefits of soil amendments are greater than private benefits, and private
benefits are usually lower than private costs. There are no soil conservation
projects in ElSalvador to subsidize soil amendments and soi 1 conservation
practices such as terracing and construction of drainage where needed.

In sUllllllry, the major policy issues affecting land use and soil
fertility in El Salvador are the foreign exchange policy, the coffee export tax,
real availabiHty of credit for agriculture, price controls over certain
c~mmodities, the agricultural research and extension policies, lack of a soil
law, and lack of a soil conservation policy.

Design a soil a..ndlent projec~ to subsidize fa~rs who adopt
the rec~nded practices; and

Approve the proposed soils law.

Review the pricing policies of CENlA services;

Continue applying the econollic adjust.nt package of the
present Government;

Eliminate coffee export taxes;

Review the milk pricing policy;

Establish a requireMent to conduct environ..ntal impact
asseSSMents for all projects;

Invest more resources in education at the rural level;

ndations For Future Research And Analysis

Study the effects of policies on land use;

Study alternative ways to finance the agricultural research
needs of the country. Research is the WlY to expand the
production possibility frontier.

a

a

a

a

a

a

0

0

0

2.1.6 Reco

0

0

2.1.4 Potential Policy Alternatives

Review credit policies to make access easier for agricultural
investment;
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o Study a1ternat ive ways to make the extens ion service more
effective;

o Conduct a detailed study of the cotton sector to deter.ine why
area planted has been sharply reduced and prepare guide on
policy alternatives;

o Study alternatives for increasing coffee production;

o Study the financing systell for ag.'iculture to deterllline
alternatives for increasing credit availability for
agricultural production;

o Study the possibility of a land tax; and

o Design a soil characterization project to delineate agro
clilllatic hOllOgeneous areas that would require sillilar soil
conservation measures.
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2.2 Land Tenure

Land tenure is a very important issue in natural resource ..nagement.
Tenure policies can result in inefficient, uneconomical, and environmentally
harmful uses of land. Three basic aspects of land tenure are treated in this
section: land distribution, land ownership, and land markets. A skewed land
distribution with a large proportion of a dense population living in rural areas
is detrimental to a country's soils. Landless farmers are forced to cultivate
marginal soils that erode easily and rapidly lose their productivity.

Land ownership is important to agriculture investments. Afarmer will
invest for long-term returns if he owns the land and is sure of keeping it. In
a country where land ownership is unclear or farmers fear losing their land, land
deteriorates rapidly. Investment in agriculture is low. Banks are reluctant to
lend because of the lack of a goad col1~teral. Soils get eroded and degraded due
to a failure to keep the farm in good condition and invest in improv8l8nts.

If the land markets are imperfect, deterioration also occurs.
Imperfections in the land market are due to several causes, including lack of
land titles, and cumbersome land transfer procedures. In these situations banks
are also reluctant to lend and farmers are relucta~t to invest. A far-er has
little incentive to invest in a property that might not sell. With low
investment levels, the land deteriorates.

El Salvador has a territory of 2,104,100 has. including islands, bays,
lakes, roads, and other areas unsuitable for agriculture (Exhibit 2.7). The last
agriculture census, cOllpleted in 1971, reported 69 percent of the land as ULand
in Farms. 1I The census described land tenure structure in five categories: in
property, when the owner has the property title: leasing with purchase option,
when the producer has fo~lized a purchase option contract: leasing, when the
producer pays for only the use of the land: colonato, where penlBnent workers in
haciendas receive a s..ll salary and/or plot of land on which to subsist: and
1I 0 ther forms u combining the rest.

Exhibit 2.8 shows the distribution of land before the 1980 Agrarian
Reform. Among the 270,868 far.s, only 19.5 percent of the total fa~d area
belonged to fanlers with 5 has. or less. This s..ll area, however, included 87
percent of the far.s in El Salvador, if a land holding less than 2 has. is
considered a far.. Fanls having .re than 100 has. cOllprtsed 38.7 percent of the
total area, but represented under 1 percent of all far.s.

Coffee has been the .st ilPortant activity of the eCQn~ since
the 18QOs. With the introduction of this product, Salvadoran land tenure
structure started to change. The e1td21 and~ were the two ..in forms
of land tenure. l.11d!1, were co.anly fa~d by the Indian c~ntttes planting
basic grains. Hactendas, privately owned, produced export crops such a. indigo,
sugar Cine, and coffee. In 1882, a decree abolishing c~nal ownership was
established to favor coffee fa~rs. Thus, land ownership passed to a s..ll
group and land pre~sure ensued.

According to a study by the United Nattons, the nu~er of persons with
access to land increased fro. 12 percent to 40 percent of the rural population
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EL SALVADOR - NATURAL RESOURCE POLICY INVENTORY

Exhibit 2.7 Potential Land Use, 1990.

Description
Area

(Has.) Percent

Agriculture
Livestock
Forestry
Not Suitable for Agriculture or Livestock
Area Under Water

856,379
103,955
759,770
341,437
42,559

40.70%
4.94%

36.11%
16.23%

2.02%

Total 2,104,100 100.00%

Source: Ministry of Agriculture and Livestock, IIPlan
Quinquenal de Desarrollo Agrario y Pesquero
1985-198. 11 San Salvador, El Salvador: MAG/OSPA.
pp. 30-31.

Exhibit 2.8 Nu~er of Fanls and Area Harvested,
By Size, 1971.

Fanl Size
(Has.)

No. of Far.s Area
Units Percent (Has.) Percent

270,868 100.00% 1,451,895 100.00%

Less than 2
2 to 4.9
5 to 9.9
10 to 49.9
50 to 99.9
100 to 500
Larger then 500

TOTAL

191,527
43,414
15,598
16,150
2,238
1,739

202

70.71% 151,326.1
. 16.03% 131,984.6

5.76% 110,471.9
5.96% 342,429.7
0.83% 154,164.2
0.64% 342,877.6
0.07% 218,640.9

10.42%
9.09%
7.61%

23.59%
10.62%
23.62%
15.06%

-----------------------------------------------------------Source: DIGESTYC, "Third Agricultrull Census, 1971.
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between 1960 and 1975. However, El Salvador has had the highesf ratio of
landless families in relation to total populat;on in Latin America.

High land concentration has been one of the major social inequities in
the country, setting tr'.e stage for the agrarian reform of 1980. With
implementation of the agrarian reform process, large farms were expropriated and
continued their operations as large cooperatives (226,961 has.). Parr.l1s of less
than 1 has. were assigned to renters, providing the. with land titles (62,503
has.). According to PERA, the beneficiaries within the reforM sectors are
81,403 producers (six lIIIIIbers per fa.11y producer equal a total of 488,418
people) owning 18.4 percent of the agricultural land of the ~ountry. On the
other hand, the amount of land not affected by the agrarian reform is 1,223,785
has. This area represents 81.61 percent of the total and belongs to 270,216
producers. Exhibit 2.9 presents forms of land tenure in 1988.

In 1987, 86 percent of the country's agriculture produce was produced
by owners, compared to 40 percent in 1971, as a result of an increase in parcel
ownership, organization of cooperatives, the increase of land donations, and sale
of farms as a reaction to the agrarian reforM process. Therefore, farMers'
behavior 3influenced by land tenure is rp,f1ected in the agriculture of El
Salvador.

Stabi lity in land ownership is very important and linked to agriculture
production. Title transfer policies in El Salvador involve several institutions
and steps making the process slow and cOlplicated. Asimple way of transferring
land titles would improve the buying/selling procedures in the country.

2.2.1 Policy Framework

Several transnational, regional, econGlic, sectoral, and specific
policies have influenced laild tenure during the last decade in El Salvador.
Exhibit 2.10 lists the ..jar policies affecting land tenure.

At the transnational level, policies including the financial policies
of international organizations such as AID have contributed to develop.-nt of the
agrarian land refonl process. This has been through the influence on
conditionalities, policy dialogue, and financial assistance.

The ..jor ..croecona.ic policies affecting land tenure include credit
and export taxes. The present Govern.nt of El Salvador presented these policies

IMfelllel L. IIfse, -Agrlrfln R.'.... fn El Sllvldar Process and Progress-. USAID\EI SllvldDr ROO.
Slptlllber. I•. ".5.

2
Ibfd., p. 2.

3
ProyKto PllnUfClcfOn y EVlluacfOn de 11 Refena Agrlrfl (PEllA), -Estlllfo IIIcfonal del Sector

Agropecuarfo: Encuestl sabri uso y tlnlncfl de 11 TfItTI, ~fnfstlrfo de Agrfculturl y Cia......f., Sin
Sllvador, Enero 1989, p.4
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EL SALVADOR - NATURAL RESOURCE POLICY INVENTORY

Exhibit 2.9 Nu~er of Farms and Area By FOnl of
Land Tenure, 1988.

For. of
Land Tenure

No. of FarMS
Units Percent

Area
(Has.) Percent

Owner/Operator
201 Far..rs 46,991 14.80% 69,240 4.60%
Refo... Coops 322 0.10% 201,152 13.19%
Non-Refo.... 233,841 73.65% 1,151,815 16.81%

Sub-Total 281,160 88.55% 1,434,861 95.26%

Renter
Rent 25133 1.92% 58,539 3.89%
Colonia 1 0.00% 2 0.00%
Other Fa... 11235 3.54% 12,190 0.85%

Sub-Total 36,369 11.45% 11,331 4.14%

TOTAL 311,529 100.00% 1,506,198 100.00%
---------------------------------------------------Source: SalUel A. McReynolds, Tha.as M. Johnston,

Peter H. Gore, Joe D. Francis, liThe 1989
El Salvador Agricultural Land Use and Land
Tenure Study." Washington, D.C.: National
Cooperative Business Center, 1989. p. 21.
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EL SALVADOR - NATURAL RESOURCE POLICY INVENTORY

Exhibit 2.10 Policies Related to Land Tenure by Type, 1990.

Type of Policy

Transnational
Regional llacroecon_ic sectoral Specific

~

\It

- Financing - Monetary-Credit
Policy

- Fiscal-Budget Deficit

- Fiscal-Export Taxes

- Tracie

- Basic Grains - Decree No. 153/Agraria Refo~ Law
Price Band

- Decree No. 154/Expropriation of fa~
larger than 500 Has. (Phase I)

- Decree No. 842/Incorporation of State land

- Decree No. 201/AssigRlent of 1 Has. parcels
(Phase III)

- Decree No, 839/Voluntary transfer c.f land
(Phase II)

- Decree No. 895/Expropriation of fa~
larger than 100 Has. (Phase II)

- Decree No. 896/Transfer of State property
(Phase II)

- Art. 105 of the Constitution of 1983
Expropriation of fa~ larger than 245 Has.
(Phase II)



in the Social and Economic Develo~M8nt Plan 1989-1994. 1 Their characteristics
were discussed in this report in the section on land use and soil fertility.

Implementation of agrarian reform to redistribute land ownership began
in 1980. Mechanisms to implement the reform included elimination of large farms
(over 500 has.), distribution of state-owned land, and elimination of land rental
on farms under 7 has. In addition, farms with areas between 100 and 500 has.
were to be redistributed.

Decree 153 is the basic agrarian reform law. In addition, several
decrees regulate land redistribution according to size and condition. Decree 842
authorizes the distribution of government-own@d property. Decree 1St.' deals with
the expropriation of farms larger than 500 has., which has been designated for
Phase I of the agrarian reform. Decree 207 assigns parcels of 7 has. or less to
previous renters during Phase III. Decree 840 authorizes the creation of the
Farm Organization Committee (COC). This Decree was declared unconstitutional on
September 13, 1989.

In addition to these decrees, a series of laws regulate what is to be
done in Phase II. Decree 896 authorizes the transf.r of government-owned
property. Decree 895 regulates the expropriation of farms larger then 100 has.
Article 105 of the Constitution of 1983 £stablishes the expropriation of farms
larger than 245 has. Decree 839 establishes the voluntary transfer' of private
lands. These Decrees have not been implemented because the COC was instrumental
for their implementation, and it was declared unconstitutional.

2.2.2 Institutional Framework

The government, private, and international institutions that have
played an important role in the land tenure issue of El Salvador are listed in
Exhibit 2.11. The most relevant organizations are described in this section.

The U.S. Agency for International r,sveloHlnt (A.I.D.l has contributed
to the implementation of several projects for proper manag...nt of agrarian
reform. A.I.D. has provided financing for proper follow-up, technical
assistance, agriculture develop..nt, evaluation, and other aspects of agrarian
reform.

The Salvadoran Institute of Agrarian Transfor.tion <nIAlis the lIIIin
agency impl...nting the land reforM polici.s establish.d under Phase I, which
includes Decre.s 153, 154, 842, 895, and 896 since 1987.

Th. National Financial Institut. for Agricultural Lands,lFINATAl is an
autonOMOUS institution in charg. of impl...nting Phase III of the land reform
under Decre.s 207 and 839.

Th~ Agrarian Reform Evaluation Progra.~ is an assistanc. office

ll1fntsterfo de Plantffcact6n y Coordflllcf6n del DIIsIrroll0 Ec:onlIIIfco y Socfll. -Plln de Dnlrroll0
EconIlIIfco y Socfll 18-1994. -San Salvador. El Salvador. 18. p.4
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EL SALVADOR - NATURAL RESOURCE POLICY INVENTORY

Exhibit 2.11. Institutions Involved in Land Tenur~ ~Dlicies. by Type of Policy. 1990.

Type of Policy

Transnational/Rigonal llacroecon.ic Sectoral Specific

- Agraria Refor. Evaluation
Progru (PERA)

- The Agricultural
Fa-entation Bank

- The Central Bank of - Ministry of Justice
Reserve

- U.S. Agency for International - Ministry of Finance - Minist~y of Agriculture - Salvadora" Institute of Agrarian
Devel~t (U.S.A.I.D.)· Transfo~tion (ISTA)

- Ministry of Econa.y - Ministry of Public Works
- National Financial Institute

for Agricultural Lands (FIIATA)

~

......

- Municipalities



••

within the Ministry of Agriculture and Livestock in El Salvador. Its lIIin
responsibility has been the yearly report evaluating the agrarian reform process
since its establishMent. The Organization FarIs Committ.e (toCl was creat.d in
1988 under Oecre. 840 to coordinate implementation of th~ new-Phase II •

2. 2.3 Analys is

Land tenure, an important issue closely related to agricultural
development, has changed with the imple.ntation of several policies. The
provision of land to many landless falllilies in El Salvador started with
implementation of agrarian reforlll in March 1980 (Cecree 153). Such reform was
divided into Phases I, II, and III. This classification was based on size of
holdings and type of tenure.

Phase I (Decree 153 and 154) specified the expropriation of farms of
500 has. or more and the organization of cooperatives. Atotal of 471 holdings
grouped into 358 cooperatives were affected in this phase. At present, 328 are
active and 30 inactive. The inactivity is due to the conflicting ,ituation in
the areas of their location. ~esides these land holdings, all existing
agricultural properties belonging to the Govern..nt before the agrarian refor.
implementation were added to Phase I (Decree 842). Atotal of 11,886 has. of the
207,752 has. included in Phase I have been designated fS national reserve. ISTA
;s the institution in charge of imple..nting Phase I.

Phase II, originally planned to expropriate land of 100 has. or higher,
has not been imple.nted. Consequently, under Article 105 of the 1983 Salvadoran
Canst itut ion, the allOunt of land to be expropriated for Phase II has been
incr.ased from 100 ha. to 245 ha,

Phase III (Decree 207) affected land parcels according to type of
tenure instead of size. The beneficiaries were landless fa~rs without access
to ownlrship. The sizl of plot to bl assigned was 7 ha. a)' less. Thl assign.nt
of a parcel under this phase is launched by a Pit it ion frOll the interlstld
person. At present r 1his phase, under thl direction of FINATA, has had about
47,000 blneficiaries.

To continue with the agrarian rlfonl proclss, Olcrles 839, 840, 895,
and 896 were enacted at thl Ind of 1981 as new Phasl II. The purpose of Olcrle
839, II law of volunt~;"y transflr of land with agriculture characteristics, II is to
providl an opportunity for landowners to SIll their fa~s to the Govern.nt for
future s.ttl...nts.

IProyecto Pllntftc:acl6n y EVI1Ulct6n ell 11 Ref... Agrlrtl (PEllA). ·VIII EVI1Ulct6n eIIl Proc:eso ell
RefOl'Wl Agrlrtl·. "tntster10 de Agrtculturl y GllIIldIrfl. Sin Sllv..... SIlptl... I•.

~oger D. lorton t!ld .....cedIs Llart. ·Una ESUltIIItl pari 11 Relet1vact6n .1 SIetar AgrapecuIrto en
Et Sllvador.· Fu....ct6n Sllvldo"tIII pari el OMIrroll0 EconIIIItco y Soctll. (FUSMJES). Sin SII1v..... £1
SII1v.... I.. .
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ISTA will implelllent Decree 895, "special law to expropriate idle land
exceeding 245 ha." and Decree 896, "law to transfer Govern.nt holdings to
beneficiaries. II F\nally, Decree 840 established a Co_ittee of Far.rs
Organizations (COC).

The socio-economic objectives for implementin~ the agrarian reform
included the following: to increase the inco. of farm families and improve their
income distribution, allowing capital and savings formation; to increase
employment in the agriculture sector; and to increase and diversify production.

A comparison of Phase I and Phase III indicates that the land area
assigned to cooperatives (Phase I) is three ti..s bigger than that provided to
the beneficiaries in Phase III. However, the nu~er of beneficiaries in Phase
III is 50 percent higher. Beneficiaries of Phase I, 7.7 percent of the rural
population, receive more than half the official resources for agricultural
programs. However, the success of this phase has been less than expected due to
various problems. The type of cooperative established (Modelo Co..nitario
Cultivistal lacks clearly defined legislation. It also lacks a direct relation
between the cooperative memters and their revenue. These voids and the weak
managerial and fi~ncial structure of the cooperatives are tha worst probleMS
affecting Phase I.

In the cooperatives of Phasl I, 21 percent of the available
agricultural land has not been used. Lack of sufficient credit under the refonl
sector has been the ..in reason. According to PERA, thl)arla not cultivated in
the cooperatives has increased 50 percent since 1985. Between 1984/85 and
1987/88, the areas worked collectively within the cooperatives have decreased 12
percent. Therefore, due to lack of credit to cultivate all agricultural lands
within the cooperatives, individual far.er activities have increasld 15 plrcent
during this period. Of these, 78 percent are ..-bers and 21 perc~nt are non
members. Another major reason for individual activities is the fa....rs· reaction
to the type of model used in the cooperatives jModllo COIUnitario Cultivistal.
Even though meMbers have access to socio-econa.ic benefits such as schools,
clinics, and credit, they fell like landless labor rather than owners of thl land
or of the crop. During the 1988-89 plriod, according to PERA, 3,001 ..-hers
abandoned the cooperatives due to resignation, death, indefinite absence, and
dis.issal.

Since Decree 840 was established in 1988, ..-hers of the farll
organizations have requested ownership of 1,748 parcels. In addition, voluntary

IPro)'eCto Pl.ntftcact6n y Ev.1Ulct6n de 1. Refenl Agr.rt. (PERA). ·VIII Ev.1Ulct6n del Proceso de
Refo... Agr.rt•• • "tntsterto de Agrtcultur. y Gllllldllrf•• ~3n ~lvacior. Slpttlllllre
1989, p.2.

2Roger D. lIorton and Mercedes L1art. ·Una estr.tept. par. 11 RelcttvlCt6n del Sector Ag'uplCUlrto en E1
Sllvador.- Fundact6n Sl1vldoreftl P.ra el Desarrollo Ec:onlliItco y Soctll, (FUSMJES). Sin Sllvador. El Sllvador,
1989.

3
Pro)'eCto Pl.ntftcact6n y Ev.1Ulct6n de 1. Refe.. Agr.rt. (PERA). ·VIII EVllU1ct6n del Proceso de

RefOlW Agr.rt•• • "tntsterto de Agrtcultur. 'I Glllldlrf•• Sin Sllvldar, Slptt'" 1_. pt. 15,
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sales of 769 properties hive been recorded. Results have been satisfactory due
to the opportunity to bu~ land and the chance to benefit other groups of landless
families. All this contribu,ed to the policy of incorporating .are people into
the agrarian reform process.

Development policies have failed to create enough jobs for the growing
labor force. The failure of other sectors of the econa.y to grow forces the
growing population to stay in their rural setting, increasing the need for people
to own a piece of land for their livelihood.

The past foreign exchange policy and the coffee export tax have
contributed to the drastic reduction in coffee production. Coffee is highly
labor-in'tensive. Rural landless labor's _jar need is to have an inca. of SaM
sort. As the demand for labor decreases with declining production, landless
farmers' deMand for a piece of land increases, putting pressure on the land
tenure systell.

This same logic applies to policies on regulating prices of export
crops and basic grains, which have affected producers outside the refOrM sector
as well as beneficiaries of agrarian refo.... There has been a transfer of
resources from farmers to the rest of the society, contributing to I reduction
in rural income and de.and for labor. This increases pressure on the li.ited
land.

Credit access has varied in relation to fOnl of tenure. According to
the "1989 El Salvador Agricultural Land Use and Land Tenure Study," 12.3 percent
of the non-reform producers (233,847) requested credit. These had a higher rate
of denial than the refo... sector requests. The beneficiaries of Phase III and
farmers ~ho rent parcels have a high rate of credit approval, along with a low
percentage of credit solicitation. Inadequlte instruction on credit procedures
and lack of tenure security are two ..in reasons for the low application rates.
Cooperatives of Phase I have received ..ny credit requests, but their
productivity has been lower than expected. Financial and .nagerial inefficiency
and the reduction of agricultural prices are two of the ..in reasons.

The debt of the agrarian cooperatives (Phase I) is significant. The
outstanding balance exceed!d 1,200 .U11on colones, with arrears above 500
lIillion colones as of 1989. The debt in Phase I is due to the initial value
of the assigned far.s, still undefined in SOle clses. Part of the debt WIS also
used to pay ta~r's sllaries during the first yelr of operation.

Insecurity about land ownership is one of the .jor land tenure
proble.s of Phase I beneficiaries, who are organized into cooperatives and have

1
Ibid., p. 147.

2Roger D. lorton alit Mercedes Llort, -U.. Estr.tegt. Plra 1. Relettv.cten del SIctar AglopIICUirlo en El
Silvador.· 5In 5Ilvldor, EI 5Ilvador: Fu....ct6n Plra el Desarrollo EconlIIItco y Soct.l (FUSMJES), I•. p. 12.

:J,.lntsterlo de Agrlcu1tur. y Cia...,f., -L. Estrategt. Sectorl.l Agrfcol.-, I Sin 5Ilvador, E1
Silvador: MG, 1••
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no governMent-assigned land titles. Because the land is not theirs, fa~rs

perceive little risk in borrowing. For the sa. reason, they have little
incentive to invest in iiproveMints, which contributes to soil degradation.

Even though Phase II has never been i~l..nted as stipulated, owners
of the farlls potentially affected under this phase have reacted in different ways
since 1980. Lack of invest.nt, .ini.l use of agricultural land, and land
fragNentation (resulting in parcels s.ller than the 245 ha.•ini.u. required by
law) havl been typical reactions, contributing to land degradation and
deterioration.

It is difficult to develop an efficient land .rket in El Salvador
because land title transfer is a slow procedure, inv.... lving .ny steps and
institutions including municipalities, the Ministr'y of Justice, and the Ministry
of Finance. Owners' land titles generally lack the required topographic survey.
Registration of property, tax pa~nts, and litiaios (lawsuit) procedures are
culllberso...

Owners in the non-refo~ sector (233,847) control over two-thirds of
cultivated land (395,925 has.). However, only 34.2 percent of it is planted in
crops. They also possess nearly 84 percent of pastur.land, using only 36 percent
of their land for livestock. Thus, the largest share of unused land in the
country belongs to this group. It is esti.ted that 90 percent of the inactive
land in El Salvador is owned by 16 percent of the landowners. Landownprs with
100 to 200 has. have the -ast idle land. with 20 percent not utilized.

This pheno..non has persisted for several reasons. The results of a
survey conducted by PERA a.ang 35,798 fa,..rs in 1987-88 indicated that 28.5
percent of the far.rs did not cultivate their land due to conflicts within their
farlls. A total of 24.5 percent left their land inactive for a period in
accordance with traditional agricultural practice. Lack of tiM to cultivate was
the response of 18.1 percent. Another 16.1 percent did not cultivate due to lack
of credit. Other reasons cited included incl...nt weather conditions, labor
shortages, lack of soil conservation procedures on their fanls, and lelsing of
parcels. Despite the high rate of un.-plo,.ent, several Igriculture regions of
the country have labor shortlges due to the rural to urban .igration.

Land tenure his played In i.,ortlnt role in the developlent of El
Salvador's econOllY. Non-refonl as well .s refonl finis contribute to this
develo~nt. Several "Isures need to be Idopted to i~rove the present lind
tenure situation. Econa.ic, social, Ind politicil policies need to be revised
and the conservltion of nltural resources through sustlinlble Igriculture need
to be considered.

2.2.4 Potentill Policy Alternltiv.s

o Approve I law defining the finis that would not be aff.cted by
the agrlriln I~.fo,. proc.ss. This would .li.inlte fa,.rs'

Ifkt1IYMI.....1 A., "-s III. JDnIIs_. Peter H. Care, Joe D. Francts. -TIle 1. £1 Sllvldar
Agrlculturll LIlli use 111I Lind T..... studl.- ......tngtan. D.C.: IItl_l Caaplrlttve ...,.... tMtIr, 1_.
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uncertainty about losing their farms. So.. categories could
include fa~s in forestland, farms with certain soil classes,
fanls of a certain size, and fanls with a cOlibination of
factors that would contribute to good soil IIInag_nt and soil
fertility.

a Assign definite land titles to agrarian refonl participants.
These titles should be saleable in order to be of value to
banks and owners.

o Change the thrust of agrarian refonl on land transfer fr~

loans to grants. Alternatively, provide a very long repay.-nt
schedule at zero interest rate.

o Review the legislation govlrning cooperatives to clarify thl
conditions and participation of ..-bership and definition of
ownership.

o Strengthen technical assistance to all beneficiaries,
esplcially in ..nagerial and financial skills.

2.2.5 Reco...ndations for Future Reslarch and Analysi~

o Study the agrarian refonl structure. Its econ~1c and social
objectivls should be rlviewed to detenline alternatives;

o Study alternatives for reca.endations related to the agrarian
debt;

o Study financing alternatives to expand Phase III. Provide
opportunities for cooplrative -..aIrs to sell their abandoned
or underutilized lands to displaced people and othlr far-.rs;
and

o Study alternative ..chanis.s involved in land title transfer
to reduce ca.plicated and slow procedures.

2.3 Pesticide M.nag",nt

Pesticide ..n.g...nt is very iuport.nt for sustainable .griculture.
Misuse of pesticides kills the n.tur.l pred.tors of c~n pests. 'ests also
develop resist.nce to certain pesticides after continuous use. loth factors
increase future pest control costs, and create secondary pest probl•••
Pesticides also pollute stre..s and kill .icroorganis.. needed for »oil
fertility. Worse yet, pesticides are detri.ntal to hu.ns. Appropriate
pesticide ..nag...nt decrea.e. production costs over the long run and 1.,roves
product quality for an increa.1ngly educated consu..r.

A.I.D. financed "An Envtro..ntal A••es••nt of 'elt Mlnag...nt
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Practices and Pesticide Use in El Salvador, II a study that revealed serious
.isuse, overuse, and unsafe handling of pesticides in El Salvador. An average
of .are than 1,100 hospital visits due to poisoning have been recorded each year
since 198~. Of these, pesticide poisonings are among the top 10 causes of
IIOrtality.

Pesticides are readily available, oven to the poorest fanlers, and
Salvadoran peasants are accustomed to their use. Observe overuse of pesticides,
application at inappropriate times, disregard of proper safety precautions, and
a lack of awareness of alternative ..thods of pest control are co.-on.

Because of the high illiteracy rate of Salva~oran farmers, alternate
labeling .thods are needed. The deterioration of the Government's agricultural
extension syst.. has further inhibited the transfer of alternative pest control
technologies. Color labels are already in use. Pictographs have been studied,
but at the present tiM no systell has been adoDted due to deficiencies in
interpretation.

The pesticide load per total surface area was higher in El Salvador
than in any other Central _rican country. This was due .inly to the
illlp0rtance of cotton, which accounts for 60-80 percent of the country's pesticide
use. Cottoq has declined frQl its high of 150,000 manzanas in 1978 to 18,000
in 1988/89. Nonetheless, pesticide use-levels continue to be high.
Fortunately, pesticide illlports have been declining. In 1983/81 pesticide illlports
were S26 .illion, dropping to S12.8 .11lion in 1987/88. Currently, all
pesticides are imported as finished products or ca.ponents that arw turned into
a finished product in the country.

Integrated pest .nag...nt is practiced on a very li.ited basis, and
meteorological infor_tion is not taken into consideration. Scientific evidence
indicates that plant and pest growth can be predicted with MteorologicalllOde1s,
infor_tion that can then be u~ed to progra. the control Masures.

2.3.1 Policy Fra.-work

Exhibit 2.12 presents a list of _jor policies affecting pesticide use
in El Salvador classified according to whether they are transnational or
regional, and ..croecon~ic, sectoral or specific.

lHerlberto ArreIgI. FU............ IIIry Loutse Htggtns. Davtd Kluck and IIruce ....... -An Envt....-nul
Assesment of Pest .....2 nt Practtces and Pesttctde Use tn El Sa1vidor. - Coll. 'iril. tIIryllnd: Consortt..
for InterNittOllll crap Protectton. Jlllllry 5. 1_. p. vHt.

2Ibtd•• p.58.

3utreccl6n Cienlrll de Ec-rl ........rta. -ArIIIrto ell EsUdfsttQS Agiap8CUlrtas. 1__1_.
Edtct6n 28. San Sllvldor. EI SalvdDr: Mi. F*-"o 1•• p. 14.

4
Herlberto ArreIgI. FU... 1IIndIr. IIIry Loutse Htggtns. Dlvtd huck and Iruc8 ....... -An EnvtrcnlllAl

AsIeSW!tIt of Pest tII~t Prlcttces Ind Pesttctde Use tn El Salvldor. - Coll. Piril. "'ryland: Consorth.
for InterNittOllll Crap Protection. Jlllllry 5. 1_. p. 73.
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EL SALVADCII - IlATlIW. RESOURCE POlICY IIIYEIITORY

Exhibit 2.12 Policies Rel.ted to Pesticide Man.g...nt by Type, 1990.

Type of Policy

Tr.nsnati l
....i l MacrG8CClfla.ic Sectoral Specific

- IlIpOrt .....l.tions - llanet.ry/laney Supply
in Other C.ntries

- Education Policy - Decree 315 of April
25, 1973

U1
~

- Ionet.ry/Credit - Research
- Production policies

of pesticide - Ionet.ry/foreign Exch.nge - Extension
exporting c.ntries

- Fiscal/Budget Deficit

- Regul.tion 28 of Kay
21, 1980

- Decree 110. 89

- Decr.. 110. 31

- Deere No. 229

- Decree 110. 145



At the transnational level the major policy affecting pesticide use in
El Salvador is the established standards for imported agricultural products in
industrialized countries, especially the U.S. USEPA, USDA, and USFDA establish
paraMeters for the protection of U.S. consumers. These laws apply to da.estic
as well as i~orted products. The USEPA is responsible for the registration of
agro-chemicals for the US as well as for establishing the residual Iitolerance
levels" that are acceptable. The registrations are accepted per individual
product on specific crops only. The sub.;tted label is a legal instrument and
describes the use, crop, dose, toxicity levels and possible danger to the
environlMnt (huMns, anilll15 , aquatic life, bees, etc.). The FDA is the
illlplementing agency. They sallple and analyze in the US and at US ports of entry.
The FDA policy guidelines specify the levels of bacterial presence, and the
percent of foreign matter. The USDA is concerned with the presence of live pests
and diseases in agricultural products.

The major macroeconomic policies affecting pesticide availability and
use in El Salvador are the following: foreign exchange, credit, ~~ort tariffs,
and the budget deficit. The ..jor sector policies are education, agricultural
research and extension, and agricultural credit.

The specific policies are Decree 315 of April 25, 1973; Decree 28 of
May 21, 1980, the Regulation to apply Decree 315; Decree 89; Decree 229 of the
July 27, 1961 Law of Agricultural Health; Decree 31; Decree 145; and Decree 95
of December 21, 1976 that regulates the cotton crop.

2.3.2 Institutional Fra-.work

Exhibit 2.13 lists institutions involved in pesticidl USI ..n.g...nt,
according to the four _jor policy groupings. In thl Centr.l ..ric.n Region the
most illlportant institution is thl Internation.l Region.l OrgAniz.tion for
Agricultural Health (OIASA), • region.l org.niz.tion hl.dqulrtlrld in Sin
Salvador that advisls locil govlrn..nt Iglncils on rlgulltions nlldld to .void
conta.inltion of insects and disliSIS fra. anI country to its nlighbors.

Thl Intrll A-.ric.n Presidlntial o.Iission for t I nv1ro t and
Dlvllo nt AD in coordin.tion with faR h.s • rlgion.l project on thl
Intlrnltional Codl of Conduct for thl Distribution Ind USI of PlsticidlS. FAO
also hiS I rlgionll projlct on thl control of I fungus th.t Itt.cks COCOI. This
is donI in collaborltion with lEA Ind !IR.

JlW'1, UNDP, thl rt'~t~r1~,~D•.!.lJ.mlllnt '.nUIRIl .nd thl Clntrll
A....r1c.n ,.nk' for Econ9lirl n IDuU Irl involvld in fin.ncing
I~ricultur.l projects. Polic1ls Irl influlncld insof.r •• project. fundld by
thlsl Int1t1ls ..kl rlc~nd.t1ons Ind SIt rlquir...nts Ind rlstrictions for
plsticidl us.. Esplci.lly illlport.nt is thl project fin.neld by USAID to
divlrsify agriculturll Ixport. (DIVAGRO) through FUSAQES, which h.s rlsllrch
plots on int~grated Plst ..n.g...nt prlcticIS. It rlc~nds thl USI of llss
toxic plsticidlS, .nd conducts coursls on IPII Ind s.fl USI of plsticidls.
DIVAGRO is Istlblishing • llborltory to .anitor plsticidl rls1dul. through its
qUllity .ssurlnCI progrl. th.t suplrvisls thl USI of plsticidlS for Ixport crops.
It USIS only plst1cidls Ipprovld by the U.S. Eny1ronll"t.] 'rotlCtion Aglncy
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EL SAlVADOI - IIATURAL RESOURCE POLICY IIIVEILTORY

Exhibit 2.13 Institutions Involved in Pesticide Manage.ent, by Type of Policy, 1990.

Type of Policy

Transnational/Regional Macroecon_ic Sectoral Speeific

- The Central Bank of - Ministry of Agriculture - MAG-General Directorate of
Reserve Agricultural Defense

- The Banking Syst.
- International Regional Organization

of Agricultural Health (OIRSA) - Foreign Exchange
Offices

- Central '-erican Presidential
C..-ission for The Envi.....nt
and Devel...nt

- U.S.A.I.D.

- 6TZ

- Central '--rican lank for Econ.ic
Develos-nt (CAlEI)

U1
CJ\

- U.II. Devel~t progr.. (UIDP)

- U.II. Environ.antal Progr..

- FAO

- 101

- CATIE

- Ministry of Education

- Ministry of Health and
Social Assistance 
Directorate of
Nor.ative Services

- Ministry of Finance
- CENTREX

- Ministry of Econ~

- MAG-General Directorate of
Renewable Natural Resoreces

- MAG-CENTA

- Association of Agricultural
Inputs

- FUSADES-DIVAGRO

- Salvadoran Ecological
Foundation

- Association of Earth Firends

- Society of Agrona.ic
Engineers of El Salvador

- Salvadoran Ecological Mov...nt

- Salvadoran Association for
Conservation of the Environl8nt

- Teelens Foundation for the
Environaent



(EPA).

CATIE, a research and education institution, has been involved in
integrated pest .anage.ent research in Central ~rica through progra.s that
contribute to a better understanding of the effects of pesticides and the use of
alternative ..thods. CATIE's IPM project conducts on-fa~ research. FaMier
participants are li.ited to s.all and mediu.-sized parcels where fa.ily .-.bers
fill most labor needs.

GTZ, a German organization, has worked extensively in Central ~rica
on pesticide use, training technicians and supporting research efforts in IPM and
proper use of pesticides. GTZ is providing support to develop integrated pest
managuent technologies in El Salvador, a project started in SeptHber 1988. The
overall goal of the project is to i~rove integrated pest manag...nt in cotton,
corn, and beans. Existing technologies are identified, the technology is
disse.inated, and research is conducted where necessary. Thirty percent of
resources are spent on research and 70 percent on extension.

The Central Bank of Reserve is responsible for monetary policy, which
is implemented by the banking svst.. and the foreign exchange offic.s. The
Ministrv of Financ. is in charg. of the fiscal policy.

Th. Directorat. of Agricultural D.f.ns. om!l is r.sponsibl. for
illlple..nting the laws regulating the illportation, .xportation, r.gistration, us.,
handling, storag., and disposal of p.sticid.s. It s.ts policy r.garding the
typ.s of ch..ica1 that can b. i~ort.d into E1 Salvador and d.t....in.s the
registration status of ch..icals, quality standards, us. standards, .nviron.ntal
protection, and hUMn health and saf.ty. Four .jor d.part.nts ar. r.sponsibl.
for illpl...ntation: Legal, R.gistration and C.rtification, Ani.l H.alth, and
Plant Health.

DDA dep.nds on the Agricultural T.chnology C.nt.r ~ENTAl to conduct
the n.cessary analysis and -anitoring of agricultural ch..icals which includ.
p.sticid.s and f.rtiliz.rs. Th. analytical laboratory at CENTA is divid.d into
two s.ctions: p.sticid. analysis for r.gistration, and quality control and
p.sticid. residue analysis. Most IPM-r.lat.d r.s.arch is conduct.d at CEITA.
This is the only laboratory in the country with the ..ndat. to .onitor r.sidu.s
in foods, wat.r, hu.ns and the .nviron.nt, but the labs ar. s.riously
constrained by inad.quat. op.rating r.sourc.s and insuffici.nt staff.

Th. Cent.r for EXJorts and I.orts Procedur.s (CENTREll .as cr.at.d in
1987 by D.cr•• 8 to str.a.fin. the i~ort and .xport proc.ss.s in the lini,try
of EconOlY. CENTREX's .jor objective is to str.a.lin. by c.ntralizing the
export/i~ort functions of diff.r.nt gov.r~nt institutions and to h.lp
i.,ort.rs and .xport.rs .ff.ctiv.ly support c~r~ial activiti.s. To ..t the
r.gulatory r.quir...nts and gOlls of CENTREX, thul r~ucing COltl for i.,ort.rs
and .xport.rs, CENTREX incorporat.s the d.l.glt.s of the DDA, r.ctorat.
of Aari~lfural Econ9lics (JilAl and the Fi r
lCENDEPE A. CENTREX plays a k.y role in authorizing p.stici • i..orts as
d.t....in.d by DDA and DGEA.

Th. Agricultural FO!!nt.tion BIDk-1If6l, a gov.r~nt agricultural
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developMnt bank, provides li.ited technical assistance in addition to its
lending activities. It also distributes agro-chaical inputs through its
Co...rcial Division. Its clients receive prti1erential prices for thosl inputs.
It is frequently the only for..l source of credit availabla to poorer fa~rs

fro. both the traditional and the agrarian refo~ sectors. The BFA i~orts an
estimated 45 percent of thl nation's fertilizers, roughly onl-third of all
herbicides consu..d, as well as smaller quantities of insecticides and
fungicides. It pays no cust~ duties on these inputs and offers tha to clients
as part of the production loan package. These in-kind loans are not optional.
That is, if the farmer wants a BFA production loan, he must accept the entire
loan package, including inputs. The farMr is not free to select thl inputs that
he prefers. Loan officers develop a fa~ plan that specifies thl tYPI of
ch.-ical inputs to be disbursed. Also, the loan officer would not considlr a
loan request and fant plan which substitutls cultural and .chanical controls for
the use of che.icals to be a good risk. Such a request is likely to be declined,
tying a farmer to the use of pesticides.

The Association of Agricultural Suppliers~ is a 22-"~lr tradl
organization of manufacturers and i~orters of agricultural chaicals
(fertilizers and pesticides). Its ..in objectivi is to sell ch..icals. ThlY
claim as their objective to protect thl environ.nt and huun health by pro.ating
the correct use of agricultural chaicals and fostering the introduction of new
products. It uintains a ca..unication channll with the Govern..nt. ani of its
major progra.s, the Safe Use of Pesticides, consists of training and
de.anstrations for extension agents, fa~rs, and fanl labor.

2. 3. 3 Ana1ys is

The IIOSt illportant ucrolcon~ic policy affecting thl quantity of
pesticides used in El Salvador was thl ratI of exchangl bet..en thl colonl and
the U.S. dollar, which contribu~ld to thl sall of plsticidls at llss than thlir
"rea l pricl." Undlr this sClnario, far-.rs had thl opportunity to USI IIOrl
pesticides than econ~ically opti..l or tichnicilly I~propriatl in a frll ..rklt
with educated fanlers. Fortunatlly, this ..asurl las blln rlvised, and thl
prlslnt govlrn..nt has allowed thl colon to flolt.

Thl credit policy has bHn low intlrlst rltls, IVln bllow thl inflltion
ratl. Thl Agricultural Fo.-ntltion la" is thl singll llrglst providlr of fOnlal
agricultural production crldit in El Salvldor with officls throughout thl country
and agents who work dirlctly with far.ers to IIOnitor loans. In addition to its
crldit dlplrt..nt, IFA has a ca.ercial dlplrt..nt which Sills agricultural
inputs including plsticidls Ind f.rtilizlrs. BFA hiS I policy to Ixtlnd crldit
in-kind to tnsurl thlt Igriculturll lOins Irl uSld according to thl pllns
developed during thl initill lOin requlst. Consequlntly, thl flNlr's lOin plln,
Ixtlnsion of credit in-kind, Ind subslqulnt IIOnitoring of thl flNlr's Ictivitils
by thl BFA aglnt III ca.bfnl to Incouragl a prldltlnlinld livil of pesticidl USI
regardless of llvel of inflstltfon.

Thl prlslnt policy of budglt dlficit rlduction, whill Iffictivi for
rlducing inflation Ind stlbtlizing thl forlign Ixchangl ratl, is li.fting
govlrn..nt ..,loylls' salarils. This contributls to thl rlduction of trainld
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personnel in institutions that regulate the use and trade of pesticide in £1
Salvador.

Salvadoran education policy has been very deficient as indicated by the
high i 11iteracy level, _king it dif';cult to train fa~rs. Ignorance of
technical personnel about integrated pest _nag...nt practices contributes to
heavy pesticide .isuse and ca-plicates the labeling of pesticides.

Lack of funding in govern..nt institutions li.its the research into
integrated pest manag...nt practices for different crops in £1 Salvador. The
extension service is also very li.ited. MAG has too few technicians to cover the
training needs of Salvadoran farmers, and the existing staff lacks adequate
logistical support.

The ..jor law regulating pesticides is Decree 315 of April 25, 1973,
Law on the Control of Pesticides, Fertilizers, and Products for Agricultural Use.
Regulation 28 of May 21, 1980, establishes the ..chanis.s to enforce the law.

Regulation 28 guarantees the quality and ca-position of agricultural
chemicals, outlining requireMents and actions to prevent da..ge to hu..n hellth
and the environ..nt. It provides detailed guidelines for product registrltion,
product fo~lation and ..nuflcture, quality control, ca.lercillizltion,
application and use procedures. It also establishes sinctions for violations of
the pesticide law. Pesticides ~st be reregisterd every three yelrs.

The registration requir...nts for the i~ort and use of Class I (.ast
toxic) and Class IV (least toxic) ch..icals apparently do not differ. I~ort
fees and taxes are the sa.., and distribution and use are not restricted.

New agricultural ch..iclls .ust be registered for use in £1 Silvador
with the Directorate of Agriculturll Defense when the product first ca.es in Ind
~st be renewed every three yelrs. The for.ulator Ind/or i.,orter solicits DDA
for the pe~it to register I new cOllpound in El Sllvldor. The privlte fi .....st
suait an anllytical standlrd, sUiples of product, Inalyticil techniques,
efficacy dati and technical literlture to DDA. The sl.,le goes to CENTA for
ani lysis. Aproto~ol for investigation is developed and subllitted if the product
is new. The i~orter .ust provide evidence to certify that the caipOUnd is
registered for the sa. or 1 si.11lr use in the originating country (e.g.
according to the guidelines of the EnvironMntal Protection Agency for U.S.
products) and is sold freely for the stlted use. The cOIIplny pays for the
anllysis conducted by CENTA.

Finally, as outlined in Article 43, the cOlipany ..st develop In
Ipproved libel in splnish for the product that Ippears to follow the blsic
protocol used by EPA Ind FAG. The libel ..st be cOliplete and color labeled (i .e.
red, yellow, blue, Ind green in order of decrelsing toxicity). It ..st include
the following info....tion: category of toxicity, conditions of use (date, dosage,
interval before entering the field, interval before harvest), tolerances, crops
Ind pests for which it is used, specific enviro~ntal hazards, specific safety
..asures and hazards, the c~rcial Ind the cGllDn n..., Ind the percentages of
Ictive ingredients.
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Technicians at the Directorate of Agricultural Defense indicated the
lack of a defined set of standards. Hopefully, this will be resolved by the
project on the International Code of Conduct for the Distribution and Use of
Pesticides. They also said infonution and research I!"e inadequate, due to their
1illited budget.

Research efforts on IPM in corn, cotton, beans, and coffee have reduced
pesticide application in cotton fro. 35 to 20 applications per crop cycle.

People do not use protective equi~nt during applications due to the
cost of the equip..nt, and the inadequacy of safety equiP.ent for this cli.-te.
To solve this probl.., those costs could be included in the lOin applications.
However, workers do not use protection during cotton applications because of the
high te~eratures during application hours. They are probably unaware of the
risks involved and need education on the ha~ul effects of pesticides.

Even with regulat.ory laws, non-approved pestfcides find their way into
the JUrketplace. The Govern..nt confiscates these products when they are
discovered. However, the Directorate of Agricultural Defense lacks sufficient
personnel or resources for adequate supervision. Stronger enfcrc_nt .chanis.s
need to be implemented to avoid the sale of ~hese illegal ch..icals.

Due to the high cost and lack of adequately trained personnel, trials
on pesticide effectiveness are not conducted, even though they are required by
law. However, the i~orter or .-nuflcturer could pay for th...

Decree 229 of July 26, 1961 is the Law on Agricultural Health, which
aills to protect the country·s agricultural resources through prevention, control,
and eradication of pests, diseases, and other pathogens that reduce yields and
destroy plants and ani..ls. It provides the legal fra-.work for quarantines at
ports of entry and regulates the spread of contagious diseases. Decree 145
regulates the i~ortltion of Ini..ls and vegetables Ind their products and sub
products.

The existing llws Ire relatively ca.plete and if the resources and
institutional structures were aVlflable to assure i~l...ntation and enforc...nt
of the law, ..ny probl..s could be reduced. As ft is, the decrees have
insufficient .uscle behind th.. for effective enforc_nt.

2.3.4 Potential Policy Alternatives

The alternative policies should have the following objectives:

o

o

o

Prevent illegal IS ..11 IS legll ilPort Ind use of pesticides
prohibited for use in industriaized nations.

Reduce overlll use of pesticides by developing alternltive IPM
technologies.

IlProve on the proper use of pesticides including frotection
of the person handling the pesticide., a. Wll as .re
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appropriate levels of application to crops, ti.ing, and
product handl ing to avoid run-off conta.ination and heavy
pesticide residues on all foods.

The following rec~ndations are a possible means of achieving these
objectives:

o Make credit available for IPM practices along with pesticides
purchases.

o When pesticide ~se is required, make available resources for
the purchase of adequate handl ing equip.nt in the loan
progra•.

o Elilllinate duty-free privi leges in the illlportation of
pesticides fro. all agencies that have such privileges.

o Due to insufficient govern.nt funding, use the illlport taxes
on pesticides to ilprove research in IPM, hire better staff
and equip the regulating institutions.

o Include in every agricultural project a training .adule on
safe pesticide use and alternative pest unag_nt techniques;

o Revise the education policies in El Salvador to reduce
illiteracy in the rural population.

o IMProve pesticide labeling requir...nts so requir...nts for
safe application can be understood by an illiterate person.

2.3.5 Rec~ndations For Future Research and Analysis

o Study ways to .edify the research policy to conduct .ere IPM
research. Focus on Ixtension where technologies exist and on
research where it is needed. Research should be adaptive in
nature and designed, developed, and illlpl...nted with the
participation of Ixtension agents and growers.

o Study ways to charge higher fees in the registration procedure
and use the funds to illprove the facilities of the Directorate
of Agricultural Defense. Study the possibility of illposing
higher fines when cGllpanies are found to be Mrketing a
product below the standard of that which was registered.
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3. FORESTRY

Wood has IIIny uses in El Salvador, which is typical of all developing
nations that once were largely covered by forest. In even a superficial
evaluation of clfllltic data (t8llperature and especially precipitation), soil
profiles and relict vegetation distribution show very clearly that forest once
covered at least 90 percent of the territory in El Salvador. Mostly deciduous
except for the mangroves, coastal plain, scattered pine, and high-altitude cloud
forests, this essentially continuous green IIIntle may have contained as IIIny as
1,000 different species of trees. So. 80 to 90 percent of these species persist
today. However, the outlook is poor for survival of .are than half of th.. in
the long run, considering current distribution patterns and environ.ntal
deterioration.

Abrief encounter with rural Salvadorans reveals an array of needs for
wood. While the .cst iMPortant today are clearly firewood and house
construction, wood is used for allYriad of other purposes, including instru.nts,
vehicles, boats and rafts, tools, kitchen utensils, furniture, fences, weapons
and clothes. In areas where s..ll but highly diverse r-.nants of forest r...in,
the diversity of uses of bark and resin, as well as the uses of trees by local
wildlife for food and refuge, can be striking. The urban planners know little
about these usei nor do they know that very few (if any) alternatives to wood
exist in rural al·Ras once these resources are exhausted.

To IIIIny Salvadoran urban dwellers, wood is an essential co.-odity. The
need for materials for construction, furniture, panels, and roofing places heavy
de..nds on this resource. Of course, wood is still heavily used as a fuel even
in San Salvador.

While the illlportance of wood in the lives of .ny Salvadorans is
underesti..ted, the use, ..nag...nt, and supply of this resource is a crucial
political para.ter. Due to the great variety of properti.s of the nu.rous
sp.cies of Salvadoran tre.s and the .rked absence of fossil and _ineral fuels
in the country, it will b. difficult to find alternative ..t.rials.

Thus, the issues of deforestation, reforestation, for.st .nag...nt and
wood uses are closlly rllatld and lUst b. address.d vlry s.riously by dlcision
.akers in El Salvador. Sinc. wood and tries ar. rlnewabll r.sources adapt.d to
local soil and cli.tl, onl solution to the probl.. of scarcity is rlslarch and
developlent of nativi splcies rathlr than substitution with Ixotic splcils.

Nu.rous dissertations, articles, and publications havi point.d out the
precarious condition of forlsts in El Salvador. Whil. forest r-.oval is still
procleding IUch .arl quickly than forlst replac...nt, sa.e research and .asures
have been taken to confront thl probl_. The quantity, effectiveness, r.sources,
ti.ing, and r...ining r.for.station work are all funda.ntal isSUIS to a forestry
policy or policies.

With less than 12 percent of its tlrritory still covlrld by natural
forest, El Salvador has depleted its forest resourcls ~rl than any othlr nation
of continlntal tropical ...rica. 8y 1979 aerial photography analysis rlvlaled
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thit t~. country's for.st cover of .bout 268,000 h.s. w.s divid.d .s follows: 1

Hect.res Percent
Conif.r (pin.) for.st ••••..•.••.•••48,477 18
Bro.d le.f (..inly deciduous) •••••• 90,759 34
M.ngroves •.••.•••••.••••.•.•.••••.• 45,263 17
Shrub &Bushl.~ds .••••.•.•.•.•••.•• 77,789 29
Forest Pl.nt.tions ••••••.•.•.•.••••.~5~.7H9~2 ~~2

268,100 100

However, ground observ.tion of a1ch of the forest inventoried under the
first two c.tegori.s sugg.sts th.t 50 p.rc.nt or .are of the pin. for.sts h.v.
been d.gr.ded to a level (60 trees or less per hectare) that ..kes it difficult
to cl.ssify them .s forests. Likewise, the bro.d-le.f forest, the .ast heavily
d.maged .nd le.st known of El S.lv.dor's for.sts, h.s b••n r.duc.d to .bout 50
percent of the tot.l indic.ted. If one gOls furth.r, .nd qu.stions the inclusion
of shrub .nd bushl.nd .s tru, forest, it is possible to give the following lOr.
indic.tive figures for 1990:

Hect.r.s Percent
Conifer (Pine) for.st •••••.•.•..•.• 25,000 19
Bro.d le.f (d.ciduous) ••••.•.•..•••40,000 31
Bro.d leaf (evergreen*) ..•••.••••••12,000 9
Mangrove••••••••••••••••••••••••••• 45 ,263 35
For.st plantations •.• ~ ••.•.•.••••.•. 7.000 6

129,263 100

This extrapolat.d figure of roughly 129,000 has., r.pres.nting 6.1
p.rc.nt of the tot.l national t.rritory, is probably a bett.r indication of the
status of for.sts in El Salvador. Of this total, the National Parks and Wildlife
Service (1976, 1989) .sti_t.s that at lOst or,!-third (about 40,000 has.) can b.
consider.d worthy of conservation efforts as parks or r.serves. The rest is
eith.r too s..ll, too isolat.d, or too patchy to .rit currently .xpensive
prot.ctiv...asur.s, or is highly disturbed secondary forest currently under
strong .xploitation.

While El Salvador's forests are in critical condition quantitatively,
this does not .an that its forest resources are poor. With over 900 species,
El Salvador's tree bi~iv.rsity is at least 20 percent greater than that of the
Intire United States. A lare accurate stat...nt is that El Salvador's rich
tree diversity is in a critical state auantitatiyelY. The crisis is due to the
v.ry s..ll areas to which the trees are confined, as Will as to the li.ited
knowledge of planners and scientists about these areas. Thus, they are usually

lUSAID/EI Sllvldar. "EI Sllvldor. Perin ~Iental. Eltudlo dI CIIpo•• Sin Sllvldar. EI Sllvldat-:
"SAID CoI,trlct lID. 519-0161-6-00-2031-00. April 1985.

2By Exu.lltlon

~ United St.tes hli 620 species .nd Its lize is 450 tl.. I•.,... thin EI SllvldDr.
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considered unimportant econo.ically.

Citing e.everal studies, Ponce points out that in 1980, 64 percent of
total energy consumption in El Salvador1was derived from firewood (Mainly for
cooking), down froll 69 percent in 1970. It is likely that the percentage of
energy from firewood has decreased even further since then though the actual
amount of firewood consu..d has probably increased.

Deforestation is a process easily documented by aerial photography
analysis or simply by walking out of a city and looking in any direction. While
III.Ich forest removal clearly results froll cutting for firewood, IIIJch deforestation
per se is the result of indiscriminate removal of all trees in the process of
converting forest to agricultural land.

Considerable allOunt of wood cutting occurs through the gradual thinning
cf forest and shrubland, which in MaflY areas is the IIOst serious forM of
deforestation. Of course, SOMe tree cutting is for purposes other than providing
fuel; cutters and distributors readily agree that fine quality hardwoods are
becoming more scarce. Many regular users of wood, such as carpenters, adMit that
to obtain fine wood they need to bribe, smuggle, and even poach fr~ reserves.

Reforestation, on the other hand, usually involves rapid-growth species
that are not native. Eucalyptus, casuarine, and teak havi b.ln very popular,
with so.. local species of pine ca.ing in a clos. second. Since 1975 .are than
20,000 hectares of trees have been planted by the Forestry Service alone. Of
these, less than one-half have survived. The r...ining--sa.l 7,000 hlctar.s-
represents a little less than one-half of what has apparently beln cut lach year
since 1975.

Objective research in forestry is noticlably lacking. Rlsllrch and
developMent of local trees has beln concentrated on about 35 splcilS, ..inly in
seedling production, and carrild out -astly by thl Forlstry Sirvici. Exclpt for
a short burst of interesting studils during thl larly 1970s (..inly on nurslries
and forest pests), very littll applied rlsearch has bien doni in this filld in
El Salvador. Trl. growth, synonYllOus to production, and growth blhlvior rllated
to different soil tYPIS, slopes, and depths, are basic para..ters that local
forestry r.searchers have virtually ignorld. In flct, the abslnce of growth data
as a basis for predicting production and yield per aria ..y bl a ..jor rlason
that credits for forlstry projlcts are so difficult to obtain. Nonetheless,
res.arch in glneral has such I low priority that the Depart..nt of Forestry
Research has essentially not functioned for over 10 years.

3.1 Policy Frl..-ork

Unlike slvlral other Central ~ricln nations, El Salvldor has few
significant extlrnal pr.ssures that enhanci or di.inish locil forests and wood
supplies. Due to its s..ll sizi and thl scarcity of its forlsts, forlign

lUSAID/El SIllY", -El SIlly...., Perft11t1bfental, Estudfo ell CIIpo.- SIIn SIlly...., El SIlly....:
USAID Contract lID. 519·01&7-6-00-2031·00, Aprf 1 1••
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interest in El Salvador as a market for forest products is .inimal.

Several national policies work against forest survival, including the
general notion, illiplicit in .ny agrarian laws, that f"rests are "idle" lands
that should even be heavily taxed t\J induce the owners to "get th.. to work."
The Spanish te... "monte" (essentially .aning "weedland") is often used to
describe forests. This attitude is strongly apparent throughout legislation
including the agrarian reform laws. Because it was considered idle, forestland
was expropriated, distributed to farMrs, and placed in agricultural production.

Even major local and international banks have trouble taking
reforestation projects seriously. Financing the cultivation of trees that are
usually relllOved to make land accessible to agriculture see.s to contradict c~n
economic sense. Unfortunately, several conservationist IIIOve..nts ..y actually
foster this notion by creating an excessively ro-.ntic aura around reforestation
activHies. Thus, lofty state.nts such as, "reforesting hills to save the soil
and keep the rain COIling," still find their way into the spe.ches of high
govern..nt officials. It should therefore not be surprising when concrete
actions do not follow these words.

Another major probl.. is the isolation in which planning is done for
irrigation, soil conservation, and the servicing of potable water. Even though
irrigated crops give the highest yields, the contradiction illiplicit in the idea
that irrigation should be carried out as forests are depleted does not reach the
planning table. Likewise, no incentives are given to landown.rs with forested
lands frOM which clear potable wat.r flows. Th.s. landown.rs ar• .ar. lik.ly to
have a utility co~any install a pUIlip station on th.ir land and th.n charg. th..
for their own wat.r. This abstract policy of ad.inist.ring natural r.sourc.s as
unrelated, ind.pendent cOllpgn.nts cl.arly r.fl.cts a general unawar.n.ss that the
environ.nt is the su. total of natural resources that interact in v.ry concrete,
dyna.ic ways.

The lOst illiportant r.l.vant law is O.cr•• 268 of February 8, 1973, the
Forestry Law, w~ich ai.s to r.gulat. the cons.rvation, i~rov...nt, restoration,
and expansion of for.stry r.sourc.s in El Salvador. Th. law d.fin.s the t....
forest, as well as the typ.s of land that should b. classifi.d as land
appropriate for for.station or r.forestation. It prohibits the parc.ling of land
suited for forests, exc.pt for the purpose of for.stry or r.for.station. The law
has .ight chapt.rs with 84 articl.s. Chapter I covers g.neral dispositions;
Chapter II, organization of the Forestry Servic.; Chapter III, articles on the
cons.rvation and use of for.st r.sourc.s; Chapt.r IV, the legal fra..-ork for
regulating for.stry and r.for.station; Chapt.r V, the prot.cted zon.s, forest
r.s.rves, national parks, and .quival.nt r.s.rves; Chapter VI, for.st fir.s and
p.sts; Chapt.r VII, violations and sanctions; and Chapt.r VIII, the n.c.ssary
t ....s for applying the law. The law do.s not have a r.gulation.

O.cr.e 458, passed on Octob.r 23, 1973, .adifi.d the Forestry Law to
exclude the cutting or pruning of coff.e tr••s and th.ir shade tr.es fra. the
r.gulations .stablish.d under the law.

Other decre.s also affect the forest resourc.s. Oecro 418 of July 24,
1986 .stablish.s a stu~age f.e of 2.50 colon.s per tr.e of ..ngroves. Oecr••
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14 of April 1, 1986 regulates the establish.ent of salt factories on coastal
lands and the use of .-ngroves in aquaculture. Decree 47 of May 23, 1974
establishes the Soil Protection Zone of Chalatenago; Decree 53 of Nove~er 17,
1987, the National Park Montecristo; Decree 59 of August 22,1985, a forestry ban
on the Impossible Forest; Decree 20 of June 6, 1989, the national park, El
Imposible; and Decree 124 of June 1, 1984 the regional park, Bosque de Los
pericos.

3.2 Institutional Fra••work

The only institution dealing directly with forests and deforestation
in El Salvador is the Natural Rlsource Inter ENREN of the Ministry of
A riculture and Livestock MA • Two sections in particular deal with this
issue: the Forestry Service Servicio Forestal y de Fauna) and the National Parks
and Wildlife Service (Servicio de Pargues Nacionales y Vida Silvestre).

The Govern.nt forestry progra. fo...lly started in 1945 with the
establishment of the Forestry Section within the Soil Conservation and
Reforestation Department, then under CENTA. In 1968, when the progra. beca.~ the
Forestry Department of the Watershed Conservation and Reforestation ServicI, the
Natural Resource Progra. broke away fro. CENTA and converted to a General
Directorate. By 1973 it had beco.. an independent service.

The Forestry Service was created in 1973 by thl Forestry Law that it
;s now supposld to ad.inister. This period coincided with thl initiation of
probably the larglst and IIOSt succlssful forestry project in the country's
history, Distrito Forestal de Metapan, which is allOng the .st cOllPlete
reforestation projects in Clntral _rica. Actually conclived as a broad
watershed protection projlct, it was i~l ...nted by a joint FAG/GOES t.... The
project provided a basis for IUch training and experienci and .stablish.d IUch
effective infrastructure. By 1978, with the r.turn of sev.ral scholarship
trainees, the work cap.city of the Forestry Sirvici reached its peak with about
16 professionals who had collige d.grels and ..ny .re with technical training
in forest ..nag...nt.

An unfortunate slquence of Ivents led to a virtual collapse of the
progra. by 1990, however. The 16 college·llvel staff ..-bers and annu.l budget
of over 3 .illion colones fill to • staff of three college-llvel professionals
and. budget of just above 1.3 .illion colonls. Research has suffered the .st,
with no professional staff currlntly undertaking activities of this n.ture.

Early activitils and rlslarch were orientld .inly toward Ixotic
sp.cies, including eucalyptus, casuarine, and teak; but sa.. work was also done
with local pine species and a few native hardwoods. The Forestry Service has
divided its work into three areas: planning and project fOrlUl.tion; forestry
prOllOtion and forestry research. After rlgionalization in 1984, • fourth area,
forest a~inistration, was transferred to the regions and essentially halted.
As..i-autonOIOus forestry institute, which sa.. have suggested creating, .ight
have IIOre ad.inistrative power, but technical eff.ctiveness in forestry .ight
actually decrlase due to the loss of interaction with other Inviron.ntal
cOllPonents of the Govern.-nt.
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The Forestry Service has paid little attention to the issue of
firewood. In fact, this aspect of wood use has received more attention fra. the
Co_ission EJecutiva del Rio lwa (gll, through its depart_nt of biOlllss
energy. Essentially a planning depart..nt, a co~l...ntary Section for
Conservation and DeveloDllnt of Natural Resources was established in 1989 which
enlbles CEl to actively undertake project! in reforestation and other watershed
protection and energy production areas. A coordination c..-ittee ensures a
comple..ntary rather than duplicative role with the Center of Natural Resources
,<CENRENl of MAG. Most of CEl' s activities are focused on the llilpa River
watershed.

An independent project within CENREN, Proyecto MADELEnA, has
complemented Forestry Service action but with lOre success. Sponsored by CATIE,
the concrete objective of this project (which has a staff twice the size of the
professional staff of the Service itself) is to encourage rural c..-unities to
produce seedlings and plantations to satisfy their own needs for fuel. Technical
assistance is provided to choose, plant, and ..nage appropriate tree species.
In particular, as de.anstration plots and catalyzers for larger-scale
reforestation, this project has had ..ny successes throughout the country. It
is part of a larger project being carried out quite successfully throughout the
Central A.-rican region.

The National Parks and Wildlife Service, through its Wildlife
Department, initially gave a pri..ry role to tree classification and evaluation
which was to be the basis for classifying natural areas in El Salvador. The
first and only forllll publication was that of the trees of Deininger Park
(Witsberger et al, 1979). Work on the trees of the Montecristo Cloud Forest
produced a thesis that has not yet been presented as a fOl'llll publication.
Another co~rehensive work on the trees of the El I~osible forest, with al.cst
200 species not described in the fon.er two works, is still on the drawing board.
However, this inventory and several other wildlife projects have been suspended
for several years and it is not clear whether they will be ca.pleted. These
activities, plus the protection of all trees within areas protected as parks or
reserves, ca.pletes the NPWS work in forestry.

3.3 Analysis

While there are few pressures on Salvadoran forests fra. outside the
country, a ..jar exception is the extensive purchasing and/or s..ggling of
.ngrove wood to Guat_'a, usually large, straight trunks or bark for the
extraction of tannin, .otivated by El Salvador's low stu~age fee. A20 to 25
_ter long red ..ngrove trunk can be purchased for as little as SO.40 U.S. Much
stricter regulations in neighboring Guat_la apparently .otivate frequent thou,h
often discreet incursions across the border for Salvadoran logs and bark. Sti 1
occurrin~ in 1990, these extractions have created ..ssive and serious d...ge on
the sout'1W1stern coast of El Salvador fra. bordering lola d,l MonS, (which has
essentially been cut down cOlpletely) to Barra de Santiago, a ..jor ..ngrove
estuarine region of Wistern El Salvador. The latter area, the first choice of
..ny experts for conservation efforts in the country, was the ..jor site the
National Parks and Wildlife Service selected in 1976. Fifteen .iles fra. the
border, it is the eastern.ost point where ..ngrove wood s..gglinl occurs.
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Export crop cultivation, which in the recent past was a major cause of
forest destruction, has been telporarily halted due to several factors that have
detained crop expansion.

Neighboring countries, especially Honduras and Nicaragua, have becOl8
far more reluctant to export wood to El Salvador, which has strongly affected
local wood prices, especially fine hardwoods. However, elphasis on planting and
growing of native species has been .ini..l, so this has not fostered even s..ll
reforestation projects or protection of local stocks.

Several local policies and policy voids strongly encourage
deforestation. The most serious policy void is that ..jor govern.nt develo~nt
plans do not regard natural resources as a basis for econOilic develo~nt. Thus,
it is assuMd that trees, water, soil, and wildlife are "no-cost" 'It_s. That
many of these resources are suffering severe depletion or deterioration is
apparently regarded as an inevitable consequence of "progress. II That IIOst ..cro
econo.ic pllnning is strongly biased towards industrial, c~rcial, and other
urban developllllnt strategies is significant in this vacuu.. That agriculture and
Inimal husblndry progra.s (Ind other rural industries) view these resources as
COMPletely devoid of environ..ntal considerations is also significant. Thus,
yield predictions are usuilly based on IlIOunt of land planted, fertilizer
i~orted, Ind seed varieties. eli..te, soil depth, pests, and oth.r
environMental factors are apparently considered insignificant.

National firewood requir_nts have not reached the attention of
governllllnt central planning authorities, although there is already a clear
deficit in supply, and the population is expected to double in the next two
deCides. Strangely, fir~od production or firewood quality and use are not
central nltional issues. This is also true for reforestation of the northern
highlands, where both precipitation and erosion are rapidly reducing the
effective life of all three of the country's da.s.

Interviews with several low inca.. fa~rs throughout the country in
1983/84 (F. Serrano, unpublished) revealed that a) in .ast cases, especially in
the elstern lowlands, favorite firewood species have been depleted and woods
currently used are second, third, and even fourth preferences at best; b) a
"good" firewood species was one that gave little or no s"e, burned slowly, and
left little ash; c) firewood is purchased in rural areas less than 10 percent of
the ti.., usually to save the ti.. of obtaining it; and d) the ti.. required to
obtain the necessary firewood has increased on average by just over 200·percent
in 10 years.

For urban firewood consu..rs, the probl.. is .are than just price.
During the last 10 years the price of firewood in San Sllvador and Santa Ana has
risen by .are than 400 percent. The escalating prices are probably creating a
cOIIpetitive d..nd on wood in rural areas. While interviews reveal that
landowners are .king it .are difficult for outsiders to cut wood on their
properties, no objective evidence of the effects of high urban prfce. on wood in
rural ar.as exists.

In rural El Salvador, there is little econ~fc alternative for fuel
other than wood. Local .ineral or organic non-renewable fuel resources (coal,
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petroleuM, gas, etc.) have yet to be found. Propane gas obtained locally by
refining imported petroleu. is too expensive for at least 75 percent of the rural
population. Low rural inca. is matched by the general misconception that
firewood is a free and pervasive resource, which allows for the cutting of wood
on private property, the looting of forests (perhaps especially national
forests), the cutting of trees without replanting, and other questionable and/or
unwise practices.

Most reforestation progra~s are oriented to industrial woods rather
than firewood, except for the MADELENA project. Most species being conte~lated

as sources of firewood do not match the preferences stated by f~~rs.

While the probleM of firewood does not directly affect the budget of
most rural people, evidence indicates that related probl..s are on the rise.
These include an increasing use of dung for fuel, al.ast non-existent two decades
ago; interference with basic education, as young chi ldren are clearly bearing the
brunt of the increased ti. and effort required to obtain fuel; and !lOst
noticeably, an alarming rise in erosion and wildlife depletion as forests and
steep hillsides are increasingly subjected to more removal than regrowth of
vegetation.

Most other important uses of wood are not objectively docu..nted, IUch
less taken into account in reforestation progra.s or planning, except for the use
of wood for urban construction.

As mentioned previously, very little is known about the properties and
value of the country's more than 800 species of trees. Info~tion about such
properties as as wood density, grain, stress resistance, and even growth is
virtually unknown. In fact, natural forests are in general viewed as
"wastelands" whose heterogeneity and low value defies econOilic .nag_nt. As
recently as 1974, the last ..gnificent r-.nant of the eastern coastal forest
(Jucuarln) was replaced by cashew plantations, which flopped and were abandoned
less than five years later. FOrlel and technical proposals have been ..de to
reMOve oak frOll pine-oak forests to "i~rove" the econOllic value and .nag_nt
feasibility of the r...ining pine forest.

While cedar (Cedrella ..xicana) and ..hogany (Swiltenia hu.ilis) are
locally prizld as finl quality cabinlt woods, sevlral native trees have even
greater potential for untreated-wood uses such as doors, bea.s, ox-carts, canoes,
fences, posts, floors, and furniture. The list of these species (which includes
8alsa., El Salvador's national tree) is surprisingly long and dlserves close,
objectivl, and technical investigation.

No signs of objectives of the Salvadoran reforestation progra. can be
observld in the distribution and structure of established plantations. Except
for the Metapan Forestry Project, erosion control has not been a ..jar objective
on a national scale. Until recently, the production of firewood has not been a
..jor objectivi either. A large part of the approxi..tely 7,000 hectares of
established plantations clearly suggests usage for industrial purposes. Teak,
pine, and lucalyptus account for .are than 75 percent of the trees planted. The
r...ining 25 percent is for.-d by about 20 different species of local hardwoods
and three exotic species. The National Parks and Wildlife Service has taken a
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different approach in which SOIll8 75 native tree species have been used. However,
these efforts have not been significant. Only 200 hectares have been reforested,
lIIIinly to restore a "natural environ_nt. 1I Neither service has gathered IllUch
data on plantation behavior and maintenance.

Witsberger, Current and Archer (1982) in a study of a strongly
deteriorated lowland deciduous forest, reported 144 species of trees. Over 45
had readily identifiable valulble wood properties for local and international
IIIIrkets. The fact that indust,'ial properties of the remaining species were not
identified probably reflects the lack of appropriate infor..tion rather than a
low commercial value. Tablas (unpublished) has identified a MUch larger nu~er
of co..-rcially valuable trees for the El Illiposible National 'ark. These nullibers
do not reflect a careful, updated analysis, but rather a cursory survey to obtain
indicative data. These studies, undertaken by the National Parks and Wildlife
Service in the late 1970s, were part of a national tree inventory for the
classification of natural areas but has been discontinued.

No objective incentives such as tariffs or appropriate long-ter. credit
or tax exemptions have been provided in El Salvador that would lead landowners
to view trees as a crop. Thus, "land for conservation" (i.e. strict protection)"
is substitut ing for "idle lands" with the saM negative connotation for the
landowner: land expropriation. Areas covlred with natural forests are acquiring
a new negative connotation for the private landowner, leading to a new surge in
deforestation or property fra,..ntation by people who perhaps justifiably fear
expropriation. Even though fro. "worthllss" to "valuabll" is a positiVI step,
no plans have been contemplated to involve thl privati sector in natural forest
protection and develo~nt. This o.ission creates tension between the private
sector and the GovernMent.

The sa.. situation applies to trll plantations. A technology .are
oriented toward introducld splcies (such a, lucalyptus and tlak) with little
econo.ic info....tion on yillds and _rklt valul is exacerbating an already
damaging situation for trllS.

Little protection is provided to thosl planting trees. Thl arMd
conflict has led to IUch forlst cutting and burning, in particular by thl a~y
which undlrstandably, if not justifiably, flars thlsl arias as potlntfal a~ush

sites, partfcularly those located near .jor roads and urban arias. Open lootfng
also occurs, wfth little or no Iffort to stop ft. Both privati and a~ trucks
are frequently seln carrying away considlrabll loads of MOod fra. .ngrovls and
pinl forests alike. EVln protlcted areas such as the San Diego Forlst (in Santa
Ana) and thl Deininger 'ark (in La Libertad) arl bling cut down oplnly during thl
day.

Thl rlclnt reorganizatfon of thl Mfnistry of Agriculturl has inflictld
perhaps considlrable indirlct da.gl. M.\G was "cOllplltlly rlgionalizld" in 1984
for thl slcond ti. in I dlcadl. A.jor nlgative i..act on forests has blln thl
split sufflrld by thl Forlstry SlrvicI, which no longlr has any rial Inforc..nt
powlrs. Four rlgional officls havi found th..sllves paying and (just barlly)
supporting I splintlr group of forlst wardlns that has no llgal power to Inforci
the Forlstry Law.
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The need for A National Forestry Plan has been ..ntioned frequently.
To date, however, no docu..nt has outlined a national strategy with priorities
identified for: a) reforestation requir...nts in species and geographical areas;
b) quantitative needs for wood as a raw ..terial for different uses; c) priority
areas for watershed protection; d) strategies for substituting wood illlports frOil
neighboring Central garican countries; e) research; and f) other ..cro
activities.

Several results, including the collapse of the Forestry Service, can
be r.learly traced to this national policy vacuu.. The relatively large annual
production of trees in State-..naged nurseries has had an erratic and
increasingly i~rovised fate year after year. At first (early 1970s), these
trees were utilized for State projects and pra.otionll sales to individulls in
the private sector in an effort to encourage reforestation. Next (late 1970s),
the prOIOtional sales beca.. centrll. FrOil 1981 to 1985 reforestation on land
affected by agrarian refo~ (usually state gifts to cooperatives) absorbed even
IIIOre than the usual 1 .11lion-a-year production of seedlings. Lately, production
has fallen to about 500,000 to 600,000 (in eight nurseries distributed throughout
the country). Most nursery saplings are given away to schools and NGO's for
consciousness raising activities, ..inly in urban areas and along roads and
railway tracks. In 1990 all the trees were given away for these Ictivities.
Peopl. who wanted saplings for reforestation progra.s were info~d thlt they
were unavailable. Because of the dra.tic drop in the Forestry Service vehicle
fl.et (i.e. frOil 37 vehicles to two, and frOil 68 .atorcycles to five), it is
doubtful that these tr.es could have b.en .av.d anyway. Thus, the fate of elch
year's production by MAG is usually decided on the spur of the wet season.
Further.are, during the last three yelrs, production hiS been based on nu~ers

(frOil 1 .illion to 10 .illion) rlther than on species, wood requir...nts, or
regional d...nd. At best, 700,000 hive been produced Ind rushed to the site of
pllnting, often with only a few weeks or even days of the wet season left.
Losses of planted saplings hive run as high as 80 percent during their first
year.

Forest ..nag...nt can be divided into two areas according to forest
type. The first involves Mnag...nt of natural forests, which has been
discussed throughout Latin ~rica, in particular during the last 10 years. In
£1 Salvador, however, "Mnag...nt" of natural forests has al.ast universally
..ant extractio:J of "choice" species (such as Mhogany and cedar) followed by the
cutting down and burning (or abando~nt) of the r..ining forest.

The second type refers to the Mnag...nt of forest plantations (i.e.
stands that have been planted and are usually characterized by low diversity and
unifo~ spacing fra. the beginning). These are often pllntations of exotic
species, in plrticular eucalyptus or teak. Initial plantation density is usually
fr. 1,500 to 3,000 trees per hectare.

Basic ..nag...nt includes weeding and sa.eti..s fertilization during
the first two years followed by selective extraction until only well-spaced large
tr.es r...in. Hig~-intensity plantations, with over 10,000 trlls per hectare,
are still1tttle-d1scussed curiosities, even though these have produced excellent
results elsewhere, especially for firewood. Again, rapid-,rowth species are
cl.arly preferred, and local hardwoods selda. used.
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A prOllising variant is a progra. being illlPleMnted by a UNOP/GOES
project called "agroforestry support for low incOlll rural co-..nities. II C..nal
nurseries and plantations are established, using not only thl usual array of
exotic species but also, when possible, incorporating a few of thl locally
preferred trees. Undoubtedly, eucalyptus has hid a ...jor i~act on .ny
co...nities. Its rapid, straight, vertical growth and little horizontal
branching usually ..kes a strong favorable i~ression on these cQIIUnities and
has IIOtivated several of thY to seek IIOre allbitious reforestation plans.
However, the use of s.. local favorites has facilitated acclptance and
motivation. These co-..nal nurseries and plantations are two .are success
stories in an already successful project.

AGOES/FAO forestry project carried out in Metapln, Santa Ana, between
1972 and 1976 providld a wealth of practical and theoretical explrilnce. It also
left infrastructure for the ..nag...nt of tree plantations. E~hasis was placed
on seed selection and seeds banks, nurseries, planting, plantation ..intenance,
harvesting and extraction, as will as fire and Plst control. Professional
training was provided for a significant proportion of the few Salvadoran experts
in this field, who IIOstly have Bachelor of Science degrees. Further
infrastructure and experienci was developed in the forestry station at San
Andris, which is also located in the Oepart_nt of Santa Ana, including
facilities for post-cutting trlat_nt of wood, a herbariu., and a xylothecu••

Often, there is littll correlation blt.ln Ictual d_nd and plantation
establish..nt during thl planning stagl. This OIIission frlquently contributes
to ..king ..nag...nt and salis an intuitivi rlthlr thin a planned process.

Forlstry-trainld agronOllists outsidl the public slctor agrel on a ..jar
cOlllplaint: Si..ly no incentivls worth na.ing are aVlnlble to clrry out
reforestation progra.s in El Salvldor. Credits, in p~rticular, Ire too short
te~ and interest ratls too high. Likewisl, fiscil incentives such IS tlX
deductions arl lacking. Becluse littll nltionll i~ortlnce is Ittlched to
forests, and since firewood is still essintillly viewed as a frle ca.IDdity, an
additional c~laint is thlt pllntltions Irl viewed IS invitltions for "looters
to slrve thuselvls."

Howevlr, sa.. locil proflssionlls in this field hold I different view.
They belilvi thlt carlful ..rklt Inllysis, siliction of species, Ind Ippropriate
care and ..nlg...nt cln ..ke forestry I profitlble enterprisl with little neld
for whit thly clll "chlritlble crldits."

So fir the !lsucceSS stories" in reforestltion projects Ire too few to
IIOtivlte would-be entrepreneur, to follow suit. It is plrhlps ironic thlt the
three or four locil successes hive III been IccOllPltshed by people with no fOrMl
trlining in forestry science. Their projects rlnge frGl growth of s..ll woody
bushes for firewood to growth of fine woods for the .enuflcture of furniture
(usuilly done by the Sl.. person). Werl it not for the current violence, these
pionelrs .in Sllvldorln reforlstltion would be idell subjlcts for .tivltion
through publicity.

Indirlct blnlfits of forlsts Ind reforestltion, oftin considlrld
nlgligibll, cln in flct be quitl high. Leising of forested lind for hunting,
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ca~ing, and other fo~s of recreltion Ind outdoor sports cln provide
considerlble incc.e, especillly when clreful ..nlge.nt is involved. This Ispect
of forests hiS received virtually no Ittention in El Sllvldor. It is usuilly
assu..~ thlt outdoor recreation, except for a few cOlstll hotels, is In entirely
govet-. yntll Ifflir.

3.4 Potential Policy Alternltives

o A nltional environMentll policy, in which the inter
relationship of all natural resources is clelrly delinelted,
;s imperltive. The current stlte..nts definld IS In
ecologicil policy in the Govern..nt's Plln for Econa-ic Ind
Socill Action (1989-1994) II'I ..inly stlt...nts of condition
Ind Ibstrlct intlnt. Virtuilly no concrete Ictions or Stlte
obligations Ire presented Ind thus, it beca.es difficult to
consider it as I policy.

o Define a Nltionll Forestry Plln with In objectivi and
pricticil Ipprolch, including a description of rlselrch thlt
lUst be conducted to i~rove the quantity Ind quality of this
resource.

o The highest govern..nt Iuthoritils .ust dis ignite
reforestltion for wood production, wltlrshld ..nlg...nt,
recreation, Ind other USIS IS I nltionll priority. Thl
currlnt silenci at thlsl levlls on environMntal .tters is
Ipplrlntly hiving I highly nlgitivi Ifflct It 111 othlr
leve1s.

o Estlblish Ippropriltl long-tl~, low-interest credits to
sti.ulatl reforestation projlcts throughout the cQ~ntry based
on regional nleds or other criteria that assurl the producer
of I sltisfactory .rklt. EVln though reforlstation is
finlncially felsibll, adlquate sti.ulltion and prOlDtion II'I
nledld to CltllYZI sufficilnt reforestltion to _t short-tl~

nltional nHels.

o C0IIP1_nt the crldit progrl. with additional incentivls, such
IS fiscil dlductions and tlchnical assistlnce, to Insure
initial success. Early triu~hs II'I a.ang thl best catalysts
for I silf-propilling Ind growing activity in this 11'11.

o Givi practical, objictivi rlslarch the highlst priority in thl
Forestry Service IS a logicil and Ixclusive blsis for
obtaining opti.u. production of both nitivi and introduced
species in El Salvldor. This research should respond to
fundl..ntal concerns such IS wood properties, growth Iccording
to site, hlrvesting capacity of nltural forlsts and
pllntations, .nag...nt, and pests.

o Revise the budget of the Forlstry Service. The current low
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wages have resulted in the loss of .ast trained professionals.
A budget increase can be ca.bined with ..rging of existing
funds to creatl a service that .-phasizes quality and capacity
rathlr than quantity and ..rl subsistence.

o Ad.inistration of national forlsts (such as ..ngrovls) should
bl carried out at the highlst level of responsibility and
manag...nt. National resourcls .ust bl viewld as proplrty of
all future glnlrations including thl preslnt onl. Currlnt
negligence in forest ad.inistration ..st bl halted
i_diately.

o A Mlrked reorganization of thl Natural Resourcls Center is
neclssary. A country with as cr~tical an environ.ntal
probl.. as El Salvador should considlr a stlP already taken by
several other Latin ""rican nations: raising these concerns
to thl levil of a vice-ainistry or .inistry.

o Reorganization of the Forestry Sirvice into a national
centralizld organization, with thl nlldld authority to Inforci
conservation Ifforts.

3.5 Rlc~ndations for Futurl Rlslarch Ind Anllysis

o Carry out I dltlilld IconOllic study thlt qUlntifils thl direct
and indirlct blnlfits of forlsts Ind forlst products. It is
doubtful thlt significlnt politicil dlcisions will bl ..dl
rlglrding forlstry until thl Icon.ic illportinci Ind potlntill
of its rlsources hlVI blln cllrifild objectivily. This study
should includl In IVlluation of nltionll nllds for wood blsld
on 111 ..jor USIS, including fUll.

o Anltionll invlntoryof 111 nitivi trlls Ind Ixotic specil. of
high ca.llrcill Ind Inviro~ntll potlntill, including wood
proplrtils, growth chlractlristics, Ind Inviro..nta1
rlqufr...nts would bl I nlturll stlrting point for nltionll
forlstry dlvIlo~nt. This invlntory could probably bl
coordinlted with othlr institutions such IS lPNS, thl
botinicil glrdlnl, thl Univlrsity of El Salvldor, Ind FAG.

o Specils growth Ind behlvior in difflrlnt, rlprlslntitivi sitls
should be clrlfully studied Ind .nitored II I bllis for
production Ind Icon_ic projlctions for pllnning, grlnting
credit, Ind othlr USIS. Ca.pl...ntlry rlsl~rch, involving
..nl,...nt Ind pests, for IXI.,ll, will havi to be conducted
for silicted specils. It should ..,hllizi locil rlsourcls Ind
tlchnology IS Will IS Inviro..ntilly sound prlcticlS (I.g.
biological pest control).

o Both nltionll Ind intlrnltionll d_nd for wood Ind wood
products should bl clrlfully dltlnlined for production (i.l.
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reforestation projects). Quantitative and qualitative aspects
should be consid.r.d, and needs and urket price behavior
d.t....in.d.

o The roll of for.sts in water production per unit ar.a,
particularly in the Salvadoran highlands, lUst be .anitored
and _asured. Th.se data lUst b. converted to .conOlli"c
figures according to water use as a r.al basis for tax
d.duction or oth.r fOnl of tariff support to forests and
r.forestation. Wherever and how.ver possibl., other derived
ben.fits of forests should be _asured and converted to
Icona-ic and social figures.

o Financial IIOdels that have prov.d successful in prollOting
reforestation in other r.gions of the world should be
carefully studied and an appropriate _d.l d.vis.d for El
Salvador. This lUst b. done at the national gov.rn_ntal
l.vel, as well as locally involving the private s.ctor.

o Study ways to subsidize reforestation.
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4. WILDLANDS AND BIODIVERSITY

Wildlands are natural land and water areas where nathe spedes
predominate, relatively untouched by modern society. Wildland ~nagement is the
direct ~intenance, protection, or enhancement of relatively unmodified natural
ecosystems and their characteristic plant and animal species.

Biodiversity, as used in this section, refers io diversity of native
and introduced species that live and reproduce independent of ~n. It is
synonymous to "wildlife" as a term encompassing all organisms frolll bacteria to
mammals. For convenience, the term biodiversity will not be used to imply intra
specific diversity or diversity within different ecosystems.

The ~jor issues identified in this section are protection of
endangered species and biological diversity, and park and reserve management and
ecotourism.

4.1 Protection of Endangered Species and Biodiversity

CITES (the International Convention for the Protection of Endangered
Species of Flora and Fauna) (IUCN, 1973) implicitly describes three categories
of endangered species:

o Plants and animals (no monerans, protists or fungi yet) whose
world populations are clearll in danger of disappearing in the
short run (CITES Appendix I);

o Plants and aniM15 whose populations are excessively
threatened (usually by ca.ercial activities), even though
they are in no i...diatl danger of extinction (CITES Appendix
2); and

o Plants and ani.1s whose local populations (of a given
country) are thrlatened, usually because of reduced habitat or
excessive hu..n pressure (Defined by country; CITES, Appendix
3).

Many of thl neotropical terrestrial ani..15 listed in Appendix 1,
Mainly vertebrates such as the jaguar and harpy eagle, are already extinct in El
Salvador. Serrano (1978) su...rizes reasons for the s..ll populations of ..ny
local species. These include over-harvesting, pesticide use, uncontrolled
co...rcialization, and habitat des~uction, which is singled out as the ..jor
cause of extinction in the country.

The high degree of environ..ntal splcialization and interdependency
with other organisMs within their natural ecosyst..s ..kes 10ng-te~ survival

1Francisco serrano, s..,.."tvencta 0 Exttnct6n. 81 DU_ de ..trl F... Sin 5I1v..... E1 5I1vador:
IlIpt"'esos Litogrlficos de Centro _tea, 1918.

76



outside their habitats virtually impossible for over 80 percent of native plants
and anilllls. Size of natural habitat is also important, as has been well
illustrated in the brilliant work on island biography by Wilson and McArthur.
Naturally, original habitat is equally important to most native plants that
require local fauna for pollinltion, seed dispersll, Ind pest control, I.ng ..ny
other relsons.

Hunting Ind fishing Ire to I llrge degree non-regulated Ictivities in
El Salvador. A wildlife ..nag...nt law proposil hiS Sit in Congress for MOre
thin 10 yelrs without being discussed even once. Politicil fear of regullting
Ictivities of low-inca.. rurll inhlbitlnts is problbly I major reason for this
aplthy, reflected in state.nts by politicians, such IS, "How will those poor
peop1e 1ive if we do not 111ow the. to •••.• II These are co.-on responses to
requests and demands for State intervention in nu.rous clses of winton
destruction. Thus, many rurll inhlbitants are being Illowed t.o cut, hunt, Ind
fish theMselves out of resources due to lick of supervision Ind ..nlg..nt.
Manag...nt is not viewed IS an activity to ..intain and increlse a locil resource
but rather IS a"State intervention" thlt interferes with hUMn rights of
survivil.

It would be unflir to pinpoint I plrticular sector IS the sole cluse
of local extinr.tion. The cluses rlnge fra. industrill pollution Ind llrge-sclle
or extensive fl~ing to slash-and-burn practices involving the entire Salvldorln
society. Unfortunltely, locil clai.s that a certain socill sector is the cluse
of extinction or deforestation hive ..de ..ny politicians wary of touching these
issues.

Extinction of species in Lltin ~rica is It its peak in El Salvldor.
Most threltening is the helvy pressure on the s..ll naturll areas of the country.
The five most importlnt such Irels Ire El Ilposible (5,000 hiS.), Montecristo
(8,000 hiS.), Nlncuchinl.. (1,200 hiS.), Blrra de Sintilgo (2,000 hl5:1 Ind Los
Volcanes (7,000 hiS.). CGlbined in Irel, they Ire s..ller than the 31,000 hiS.
plrk of Corcovldo in COStl Rici. Thus, ..ny Ini..l Ind possibly plant species
such IS the jlgulr, tlpir, Ind harpy elgle could not be reintroduced even if
given absolute protection.

Species biodiversity, wildlife, and natural (biological) patri.nyare
three te,.s used loosely as synon~s at ti..s and as entirely different tenls at
other ti..s. On a national basis these three tenls essentially refer to the
vlriety of living native and free-living introduced organis.s of all kingda.s:
bacteria, fungi, protists, plants, and ani..ls. Use of any of these tenls in a
MOre restricted context is conventional (e.g. wildlife li.ited to ga.. birds and
.....15). However, it underscores the true di..nsion of these tenls. Thus, in
this policy fra..-ork, the three tenls will be used as synon~••

As pointed out by Dr. Edward O. Wilson in the introduction of the book
Biodiversity (1988), liThe 1_nse richness of tropical biodiversity is a largely
untapped reservoir of new foods, pha,..ceuticals, fibers, petroleu. substitutes

1
R. H. MacArthur. E. O. IInson. 1111 "'-'Y of Isl_ It I I iiI/IIIW. Prtnceton. I. J.: Princeton

Untvers tty Press, 1967. p. 203.
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and other products. II He further indicates that most tropical nations are unaware
of what resources they have, much less their value. In fact, these resources are
generally regarded as wildlands or weeds that must be removed and replaced with
valuable crops and cattle.

El Salvador is no exception in this regard. Except for birds and
orchids, no major group of plants or animals have been described in publications
that satisfactorily convey an idea of their diversity and general
characteristics. Potential for breeding, ecological roles, and other
characteristics requiring more detaHed studies are even further froll being
understood (or even known for that matter) by the public and most of the
scientific community. Research in these areas is limited or non-existent in
public and private institutions alike.

Nationa1 and private universities have devoted little if any attention
to this area during the last decade. No effort is being made to take a basic
inventory of Salvadoran plants and animals.

Formal studies have provided valuable insights into the resources under
discussion. For example, preliminary collection and identification suggest that
El Salvador probably has at least 750 species of trees, 500 species of birds, 900
or more of butterflies and 800 or more of marine fish alone. These figures
suggest that the biodiversity of these areas, even though quantitatively poor in
natural areas, is very high and still reflects naotropical characteristics.
However, the very sma 11 and in general unprotected itatus of most of these
natural areas foreshadows the potential loss at stake.

Several proposals have been made through education progra.s to arrest
this loss as well as that of environMental deterioration. In fact, the Ministry
of Education introduced a very good progra. in 1976 as compulsory at the high
school level. Unfortunately, very little ti., effort, and IIOney has been
invested in producing the texts and other .terials required to uke such
progralls successful.

4.1.1. Policy Frall8work

Policy fraMeworks are one area where international legislation has been
of assistance. CITES has been the .ast effective tool throughout ..ny nations
of Latin America.

There is little local legislation that directly allows for the
regulation of activities involving endangered wildlife. A few IUnicipalities
have att~~ed to establish local controls over activities such as wildlife
com.erce (e.g. La Libertad 1987; San Salvador, 1989) with sa.. success.
Resolution 265 of 1990 signed by CENDEPESCA bans the fishing of dolphins, ..rine

1F.0. IIflson, IWtW!l'Stty. lfashtngtan, D.C.: llationa1 Arw'7IfI Press, 1988.

2USAID/El Salvador, -El Salvldor, Perftl Albiental, Estudio de CIIfo.· Sin Sl1vador, £1 Sllvldor: USAID
Contrato 110. 519-0167-C-00-2039-OO, Abri 1 1985.

78



turtles, and lobster with eggs and those under 20 cms. long. However, no effort
worth mentioning has been made on a national scale.

The highest level officials of the current government have not y,.t _de
any statement touching this issue. Abrief ecological policy described at the
end of the current GovernMent's Plan for Economic and Social DevelopMent (1989
1994) addresses environmental issues mainly with a diagnostic and desc,"iptive
approach, but does not indicate what measures may eventually be taken.

The great potential of El Salvador's biodiversity is essentially
unknown, and thus is not given any IIIIjor weight in higher level political
strategies or protective measures. It was not until the Constitution of 1982
that natural resources were conte.plated at all at a primary level. Even today,
there is no comprehensive secondary legislation, such as a law for the protection
and management of wildlife, IIIIch less specific and formal regulations for
hunting, sport fishing, commercialization of wildlife, and others.

4.1.2 Institutional Fra..work

The institution designated to play the central role in protecting
endangered species is the National Parks and Wildlife Service. However, it lacks
appropriate legislation and infrastructure to do the job. In its early years
(the 1970s) its Depart_nt of Wildlife carried out alllbitious progra.s of
production and inventory, together with the Museu. of Natural History ~, but
it has gradually fallen into an alllOst total eclipse, especially in basic
research.

The MNH has played a vital role in providing a basic inventory and
quantitative evaluation of native flora and fauna .astly in its initial years
(1976-79). MNH and the National Zoo, are part of the Directorate of Natural
PatrillOny of the Ministry of Education. Other institutions that protect
endangered species are private zoos. reserves. and botanical gardlnl. Aprivate
botanical garden q Jard'n Botlnico Plan de La Laguna and a Biology Oepart..nt in
the University of El Salvador have provided considerable technical input in the
past, but have no national regulatory functions.

The General Directorate of Agricultural Defense, along with Custa.s
authorities, has played an illlportant role in controlling the international
c~rce of endangered species at points of entry/exit to or fro. El Salvador.

The .ost illlportant institution in the regulation of biodiversity in El
Salvador is the Minist f A ric lture an Ani..l bandr • Its Center
for Fisheries Oevelo nt ENOEPE A oversees both freshwater and ocean
fishing. In fact, it is the only office that currently has any ..jor influence
in the Mlnag...nt of ..rine resources. The Natural Resource Center {CEJRENl
gives the broadest coverage, with a Forestry Servnthat oversees the ..nag_nt
of all natural forests (except those declared nationll PlrkS or equivalent
reserves), tree plantations, Ind even trees. The Nltional 'arks and Wildlife
Service (NPWSl oversees the protection and ..nlg_nt of both natural areas and
wildlife, although it lacks ..jor legal instru..nts with which to enforce its
criteria.
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The National Parks and Wildlife Service has two depart_nts. The
Department of National Parks and Equivalent Reserves is in charge of natural
ecosyste. manag...nt. The Department of Wildlife ManageMent has the broadest
national responsibilit1 for biodiversity manage..nt, including the study,
protection and management of all native and introduced free-living organisms in
£1 Salvador. However, in practice it has concentrated on developing protection
and management strategies for a few large reptiles, birds, and .....ls.

4.1.3 Analysis

The protection of endangered sp,~ies in El Salvador is in an incipient
stage. The most important measure currently required is the protection and
restoration of the natural ecosystems in which these organisms live. Although
plans have been initiated, work is proceeding so slowly and ti.idly that it ..y
fail to save many native plants and animals.

External factors have affected the biodiversity of El Salvador both
positively and negatively. D_nd for wildlife and wildlife products, especially
when coupled with highly te~ting prices, has had devastating effects on local
populations of plants and ani..ls. At ti..s preventing s.uggling of expensive
wildlife involves life-threatening efforts, which are often avoided.

The crocodile, the cai..n, the scarlet ..caw, and the yellow-napped
parrot are a few of the many species that ha~. been reduced Ito dangerously low
populations or even push.d to extinction in the country. El Salvador's
joining the CITES convention in 1987, howev••·, provided a useful tool to offs.t
this pressure. Illegal wildlife traffic has di'upped dra..tically. Th. fact that
sC6rlet macaws and wild cats, both on Appendix 1 of the CITES convention, are
still frequently sold on the str••ts of San Sah.;:dor indicates thlt this vlluable
tool has yet to b. fully exploited, however. In El Salvador, the scientific
authority for the CITES convention is the National 'arks and Wildlife Servic•.
However, key institutions in the illlPl_ntltion of the CITES convention in recent
IIOnths have b.en the Generll Directorate of Agriculturll Defense, and .re
recently, cust~s authorities at points of entrylexit to or fra. El Sllvldor.

El Salvador ..rked two achi.v...nts with the signing of the CITES
convention. First, its role in the int.rnationll s.ggling of wildlife was
significantly reduc.d. The pr.vious shipilnts of wildlife through the country
to glin Salvadorln StltUS Ind ,vlde CITES r.gulltions hive b.en t ....inlt.d.
Equally illPortant, Silvadorin authorities finally obtlined a tool to reduce
pressure frOll ext.rnal d_nd with its tlilpting prices and to control all
shiplents of wildlife entering or lelving the country.

The confiscltion of ill.gll or unluthoriz.d shi...nts is hiving a local
i~act. An increasing nu~er of people pr.f.r to process legal p....its or avoid
questionable shipilnts. Aca.IDn ca.plaint of those who try to fully follow the
r.gulations is that th.y Ire treated with suspicion and subjected to frustrating

IFrlnetsco $errallD. -Sc4*'vtvenctl 0 ExttnetOn. El Dtl_ ellllulltri FIUM.- Sin Sllv...... El
Sllvar: l.,sos Lttogrlftcos ell Centro Mlrtu. 1978.
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delays or both. Very often authorities' actions are based .are on personal
preferences than on regulations. When written instructions are requested,
authorities uke clear that they do not yet exist. Govern.nt authorities should
make procedures clear, easy, and efficient to further encourage a respect for and
willingness to follow legal channels. It would also help to avoid loopholes that
open the way for corruption or .isunderstandings.

That protected species are still sold in San Salvador and elslwherl in
the country indicates that further enforc...nt is required. Likewise, that the
CITES convention has dellOnstrated its effectiveness should be no excuse for
withholding or delaying the passage of national legislation to regulate wildlife
use.

Effective impleMentation of the CITES convention is further hindered
by El Salvador's failure to define its APPENDIX 3 (i.e. the list of species that
are locally endangered or threatened, even if cOllan or abundant elsewhere, such
as the yellow-napped parrot). Enough infol'llltion exists to provide a pre';.inary
list of locally endangered vertebrates and orchids.

Overly protective attitudes can be hanlfu1. The view that "wildlife
should be seen but not touched" does not respond to local needs or the potential
of all biological resources (i.e. their capacity to produce ..nl offspring,
especially when bred in captivity under appropriate conditions). Several
international organizations and institutions dealing with conservation, including
CITES, have expressed this overly protective attitude, which is likely to
discourage many developing nations that want to consider their resources as a
basis for econOMic developlent.

Internal ca.ercial pressure presents an antirely different
perspective. With virtually no legal backing and little appropriate technical
infol'llltion for curfews and other restrictions, local authorities are hesitant
to intervene effectively in c~rcial activity. The govern..nt i.,ression thlt
regulatory ..asures would be highly unpopular is incorrect IS well IS
unjustifiable IS a blsis for non-intervention. Fishe,..n, hunters, wood-cutters
and other individuals who depend on naturll resources for their subsistence
usually express a willingness if not an open desire for regulltions, as long as
they are i.l_nted reasonably Ind objectively. On the other hand, the affected
parties absolutely and sa.eti..s violently reject closed prohibitive ..asures.

In evalulting pressures on nationll biodiversity, national policies
Iglin plly a .jor role. In general, the population at llrge, the private
sector, and the Govern..nt have little awareness of the local biodiversity and
its econa-ic value and potential. This general ignorance facilitates the rapid
eli.in~tion of the arels where lOst of the biodiversity is located: the natural
arels of El Salvador.

Building awareness is a ..jor function of education. The Ministry of
Education ecology progra. for high school students introduced in 1976
unfortunately has had little i.,act, Ilthough it is well designed and well
conceived. No curriculu••terials were written or .de avanable to the
teachers who had to present this subject in their classes. In general, the lick
of written ..terial is I ..jor obstacle to diss..ination of basic knowledge Ind
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awareness on Salvadoran biodiversity. There are no plans to fill this vaCUUM as
yet.

Another factor underMining local biodiversity is a generalized attitude
that research is an inconvenience for developing nations, and perhaps even an
unnecessary luxury. This attitude is often expressed in the practice of
concentrating efforts on existing knowledge, or simply incorporating technology
fro. developed nations. The instructions to Nke "adaptations to local
conditions" rarely, if ever, are followed. Thus, sectoral and specific
institutions find the.selves adMinistrating resources whosl nature they
frequently do not understand. Local and foreign individuals who have experience
with these resources rapidly sense the inexperience and take full advantage of
it. Open hunting, looting, and s..ggling of natural resources is easy for people
who know far more about these resources than the individuals or institutions
supposedly in charge of ..naging th...

El Salvador's govern..ntal institutions and policies reveal a self
defeating attitude toward research. The paucity of resources is a paraMOunt
cause of excessive reliance on technology transfer, which frequently ..ansthe
introduction of foreign Nterials or adaptations of local resources that usually
perform better under entirely different circuMstancls. These circu.stances can
be determined by observing the natural conditions under which a species thrives.
Careful, well-designed research can reveal the properties and potential uses of
IINlny Salvadoran plants and ani.ls. This type of reslarch .y be a .jor highway
out of the world of lunderdeveloPMnt."

One Njor loophole in thl i.,l...ntation of Iffictivi llgislation and
technical Masures to protect endangered splcies is a .rkld lack of basic
infor..tion for detel'llining endanglrld splcils and the .asurls rlquired to
recover or protect existing populations. In fact, no basic inventory of native
plants and ani.ls in El Salvador has beln conductld, exclpt for higher
vertebrates and orchids. Such inventories are esslntially basic taxonOllic
systeMatic studies. Their unpopularity .y be dUI to lack of support funds,
coupled with the fact that .cst biologists find th..sllves MOrl attractld to
modern areas of their subjlct area, such as ..rine biology, genetics, or ecology,
than to traditional studils, such as thl inventorils.

On a national scale it would be appropriate for the govern.nt to
encouragl thisl basic invlntories of the nation's natural heritage. The first
step in protlcting or using a rlsource is knowing of its existenci. Publication
policies i.,l_nted by the Ministry of Education's Glneral Directorate of
Publications, in which works arl publishld chlaply to bl "..dl availabll to all, II

may bl a ..jor dltlrrent to publication. One reason these publications arl
provided so cheaply is that no author's rights are paid.

However, ..ch literaturl is available, though not locally, identifying
nativi plants and ani..ls with valuabll properties. A carlful COMPilation of
thesl properties, ca.bined with an evaluation of local USI of thisl resourClS,
could providl the incentive to initiate or broadln local applied reslarch.

Thl Muslu. of Natural History (MNH) clearly has the ..jor
rlsponsibility in a carrying out a reliable inventory of nattve plants and
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animals. However, after the first three years of its existence (1976-78) NMNH
stopped fulfilling this responsibil ity. The basic work of collection and
identification has not been a ..jar goal of its own work progra.s for a long
time. This institution has even lacked a motor vehicle to do fieldwork during
the last eight years. While other institutions, such as university biology
depart_nts and botanical gardens, can and should play _jor roles in the
inventory, MNH must have central responsibility if this major goal is to be
achieved.

While the ....seull's work in natural history dates back to at least 1926,
all traces of these efforts were lost in the late 1960s and early 1970s when the
archaeological and historical sections were put into a separate .useu. (Museo
David J. Guzmin) and the valuable natural history collections disappeared.

In 1975, taking advantage of a donation by Japanese philanthropist
Saburo Hirao to establish a park in the Finca Modelo near the National Zoo, the
Ministry of Education and the Saburo Hirao Foundation lllade provisions to
establish a natural history !lUseu.. Inaugurated in February 1976, this .useu.
has been trying to establish a ..ster reference collection of Salvadoran plants,
animals, lIinerals, and fossils, even though plants have been elllPhasized less, due
to the impressive work of the Plan de la Laguna Botanical Gard.n. It is also
developing exhibits, ..inly oriented to school audiences, to enhance an
appreciation for the diversity, beauty, and value of Salvadoran species. An
initial joint prograll with NPWS (which at the ti. was greatly concerned with the
inventory of species at the ... jor sites identified for conservation), together
with a group of Peace Corps volunteers selected with help froM the s.ithsonian
InstUution, was a very successful and a fruitful thre.-year period of collection
and observation. It was abruptly halted at initial signs of the .ilitaryconflict
and the departure of the Peace Corps.

The ..seUM then suffered a long period of neglect and decay. An
evaluation _de by fo....r .useu. director Lic. Zul. d. M.ndoza in 1988 indicated
that MOre than 95 p.rc.nt of the .terials in the IUseu. Wlr. acculUlated during
the initial thre.-year p.riod. The Natural History Museu. today, low on a
Ministerial list of prioriti.s, is just starting to approach a ti. when
productiv. fieldwork .y onc• .ar. b. f.asibl ••

Without knowl.dge of the biological r.sources, d.t....ining which
species are endangered and what ..asur.s are r.quir.d to recover or prot.ct th..
will be a speculative endeavor. Much basic inforlation requir.d for effective
technical and legal ..asures is urgently ne.ded. Basing survival on guesswork
is risky enough wh.n on. knows what one is supposed to be guessing about.

While MNH has good ov.rall collections of vert.brat.s, ins.cts, shells
and a few oth.r groups of ~ni.ls, .ast collections ar. still fairly incOlplete.
Several phyla, such as those includtng corals, anneltds (tru. WOnlS), starfish,
rotifers, and oth.rs are al.st cOlpletely devoid of sp.ci..ns. Marin. organts.s,
lower invertebrates, and plants tn particular have b••n poorly docu..nt.d.
Another ..jor gap in its work is the paucity of publications. MNH has produced
no .jor publication on Salvadoran plants or ani.ls, which is unfortunate,
considering that the G.neral Directory of Publicattons ts part of the sa..
Ministry as the IUseu.. This directory is well-.quipp.d to produc. fairly good
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quality publications relatively inexpensively.

Without publications, the public cannot be informed or motivated to
protect or develop national resources. The lack of sufficient info~tion and
the absence of national laws are the major obstacles to protecting endangered
wildlife further, even though li.ited resources also play an important role. Too
little information is available in appropriate forM to hope that broad education
programs could facilitate local cooperation and participation. Therefore, an
external catalyst is strongly needed to integrate relevant infor..tion fro.
different sources.

In su~ry, El Salvador's biodiversity is unknown, little appreciated,
and clearly suffering rapid and ..rked depletion and/or dltlrioration. Many of
these resources are being lost without ever having beln known. Mlny ani..ls and
plants previously recorded or currently present on both sides of Pacific Central
America suggest that extinction is not only occurring but problbly acclllrating
in pace. No major local initiatives are evident that suggest this issue is truly
considered important.

Catalyzing national interest in El Salvador's biologicil resources is
an imperative short-ter. goal, which could be achieved by an international tea.
(including two or three local experts) that could: a) Mike I ..ster list of
na.tive species of plants, anilllls, and other organis.s so far identified in El
Salvador; b) deterMine through literature review and consulting what potential
Ind rell value (econ~ic, ..dicinal, industrial, pet industry, and others), has
been identified locally as well as elsewhere for these resources; and c) publish
the results of the study in an Ittractive publication designld for public
consulliption. Both the Ministry of Education and thl Ministry of Agriculturl hive
excellent .chanis.s for diss.inlting this 1nfor.-tion nationwide to all sectors
of the population. A political awarenss~ of this docu.nt is' esplcially
i~ortant, assu.ing that it is doni in In objectivi style and non-tlchnical
langulge.

The national zoo, privati zoos and reSlrves, and botanical gardlns can
Ind should playa roll in prlslrving and rlstoring native plants and ani..ls.
So far, only the national zoo and thl botanical gardln Plan de La Laguna, have
started for.al, very s..ll-scale projects in this aria. These kinds of projlcts
providl highly valulbll info,..tion on basic biological characteristics of the
organis.s involved and should be praotld for wildlifl rlcovery and wildlife USI.
While at ti.s they can be fairly Ixpensive (I.g. largl cat breeding progra.s),
returns Ire allOst alwlys IUch higher than the invest.nt. This concept will be
hard to convey to a population that is not even Iware of existing rlsources.

The nltionll zoo hiS Ilso playld In illpOrtlnt role in prOlOting
Salvadoran biodiversity. Even though its collection is both exotic and local,
and includes ..inly higher vertlbrates, several of its species are endangered,
eVln Ixtinct, in El Salvador. The extinction of thesl species has pra.ptld ..ny
newspaper articles and enlivened tours at thl zoo.

The issue of endlnglrld splcies, like that of natural ecosyst..s, is
an urglnt topic in enviro...ntal conservation. Unlike reforestation, soil
conslrvation, dlconta.fnation and othlr f.,ortant enviro..ntal issues, the

84



disappearance of a species or a natural ecosystem is usually irreversible. Even
if the same species is found in other nations or regions, the genetic make-up,
developed through natural selection aver very lang period!i, reflected in
different degrees of resistance or adaptation to climate and disease, often make
reintroduction of a species difficult or impossible.

Thus, any policy addressing this issue in El Salvador must have an
objective urgency. The present slow pace of action must be accelerated and .are
effort invested in solving at least the worst cases with te~orary actions that
can gain time for longer ter. solutions.

Anational effort, undertaken with international assistance, in taking
an inventory of Salvadoran plants and ani..15, their distribution and basic
aspects of their annual cycles is imperative. Such efforts have been successful
in the past (e.g. the assistance of the Tropical Institute of Scientific Research
(ITIC) in the 1950s and the vital u.S. Peace Corps participation in the early
stages of the Museu. of Natural History).

High priority MUst be placed an publication of the results of these
inventories, not only to enable more Salvadorans to beco.. aware of what is
available but to avoid repeating the sa.. work, as has often occurred in the
past. Since funda_ntal ele.nts of El Salvador's natural and national patrillOny
are being addressed, quality control should be an iMPortant consideration in
these activities.

Well-illustrated publications, such as field guides and natural history
style narrations, can be produced to satisfy d..nds of. a knowledge-hungry
papulation. The speed with which even highly technical publications have been
removed from book-store shelves indicate that this is an urgent need.

The current .inistry organization, especillly in the Ministry of
Education, places operational institutions such as the Nationll Parks and
Wildlife Service and the National Museu. of Natural History so low in the
existing hierarchy that budget assign..nts and access to decision ..king levels
are usually both very low.

The Nltional 'IrkS and Wildlife Service, the Museu. of Nlturll History,
and the Nationll Zoo shire the probl. of having no control over their awn
budgets. General fo~las are prescribed at higher levels, in which the sa..
budget as last year .inus 5 percent Ind any posi~ions vlcant at the ti.. result
in dangerously low budget levels. In fact, during 1989 zoo officials were forced
to callan the internltional cQIIUnity for help when they found that they could
no longer evan feed the ani..ls. Assistance IS well as sharp criticis. were
quick to arrive.

Low sllaries are I cOllan probl.. thlt hiS relched critical
proportions. This is especillly true in the Ministry of Educltion, where
professionals with B.S. degrees in biology ..y find th..selves paid at the sa..
level as janitors. It ..y be felsible for institutions with responsibilities for
protecting the nationll heritlge to reduce the nUB... of IIIployees so thlt
trained professionals can be hired for long·te~ projects. In addition, the
current one-yelr pllns should be adlpted to allow for projects thlt tlke longer
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to complete.

It is essential that Salvadorans view their biological resources as
resources that can and must be used for social and economic benefit. This view,
however, conflicts with the opinion of many that wildlife should be 1I100ked at
but not touched (i.e. exploited).11

Adversaries of wildlife development and commerce may be unaware that
what they really dispute are activities that push native wildlife stocks toward
depletion or genetic deterioration. Annual harvesting of natural populations,
such as that conducted by fishing industries, is often feasible. However,
production in captivity or on plantations is often more productive, sustainable,
and profitable. It does, however, require research.

The importance of objective research cannot be over-emphasized. The
significant potential of local resources MUst be vividly portrayed if government
and private sector are going to care enough to make efforts to increase
investment of time and money. Conservationists may wish to elPhasize th~ role
of these resources in future econOMic and social developMent, rather than the
tragedy of their loss.

A complete inventory of local biodiversity, as aMbitious as it ..y
sound, is a high priority for a nation trying to detenline its basic wealth and
potential for growth. Rather than cultivating crops that are produced in large
quantities worldwide (thus having virtually no control of world prices),
producing local neo-tropical co.-odities ..y provide an interesting alternative.
Such an alternative would provide other benefits such as reducing the needs for
pesticides, improving environ..ntal quality and developing national pride, a.ang
others.

Such an inventory is a ..jor task. A joint effort by the Museu. of
Natural History, local universities, the botanical gardens, the National Parks
and Wildlife Service, and other approprilte nationll and international
institutions is needed. Adequate funding, salaries and coordinltion are basic
requireMents that can be satisfied without exorbitant financial resources.

National heritage ..st receive nationll priority. The loss of
Salvadoran biodiversity is irreversible and irreplacelble. Wise _Isures should
be i.,l...nted to protect, research, restore Ind use biodiversity for national
benefit. Conservltion has hid little expression in concrete Iction, despite .ny
declarations of intent. As long IS high-level govern..nt decisions are not
forthcaing, brlve efforts of low-level burelucrats will have .ini.l effect and,
in fact, .y even conflict with govern_nt policies.

The NPWS, initially interested in the inventory of El Silvador's flora
and fauna, shifted 111 attention to another proyrl. begun during the Sl_ period,
for production and .nag_nt of ca.ercial y vlluable wildlife species in
captivity, as a basis for future ca.ercill use as Will as for propagation Ind
recovery of endangered wildlife. This progra. relched a pelk of field activity
in 1983-84, when U.S.A.I.D. funds Illowed for extensive fieldwork with .rine
turtles, tree-ducks, iguanls, and other wildlife species. This progrl. also ca..
to an al.ast ca.plete end in 1985.
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In the process of carrying out wildlife management, many factors
affecting native populations were identified by the NPWS, thus providing a basis
for corrective action. The virtual discontinuation of this program is probably
related to budget limitations and the current violence. Other factors, such as
institutional priorities and policies, may also playa decisive role. This issue
merits close observation and discussion.

The University of El Salvador has made several valuable contributions
to knowledge of the country's biodiversity. From 1952 to 1959 (a golden age of
research, perhaps unmatched in this discipline in any other period of Salvadoran
history), the Instituto Tropical de Investigaciones Cientlficas~ carried
out a series of inventories of ecosystems, geological formations and pheno..na,
and biota. Conducted mainly by foreign investigators, several of the. world
renowned specialists in their areas of expertise, this work fortunately produced
many useful and well-written publications, clearly oriented to establishing a
basic foundation of knowledge in the natural sciences. Most of these were
pubH shed in the Inst itute' s journa1, COMUNICACIONES, but severa1 books and
monographs were published independently. Unfortunately most are now out of print
and unavailable, a common and funda..ntal probleM.

A large vacuum was felt with the disappearance of the ITIC in 1960.
It was not unti 1 1967 that a Biology Section previously in the Faculty of
Medicine was transferred to the facilities previously occupied by the ITIe, that
a formal Biology Depart..nt was established, and that biology beca.. a career in
itself. During its early years (up to the mid-1970s), the Biology Depart..nt
placed a fair emphasis on research. The late 1970s and 19805, however, have been
characterized by a concentration on teaching to the virtual exclusion of other
academic activities.

Monerans (bacteria and blue green algae) and protists (protozoans and
protophyta) are not currently under the jurisdiction of any govern..nt
institution. The role of blue-green algae in freshwater and their potential as
food and deconta.inators of water and the vital role of algae in urine
productivity are glnlral knowledge worldwide. In fact, other than indirect
crit..'ia (such as thl illlportance of legu_s for soil enrich_nt) eVln soil
manageMint progra.s in El Salvador do not consider soil bacteria, or soil biota
of any type for that utter, Ixcept in connection to certain crop diseases. This
generally negative attitude explains high-leYel politicians (and high level
policy failure to regard these as "valuable resources."

Fungi, with thl possibll exception of a few introduced edible species,
are likew'tse assigned little value and are !lOre often regarded as pests. The
fate of natiye plants and ani..ls is slightly better,

National parks nled infrastructure to enable th.. to serve as schools
of environ.tltal Iducation and appreciation for all sectors of the population but
especially f'or students. Environ..ntal education should be a IIOtivating
exp~rience. Obsolete and dry approachls requiring ..-arization of useless facts
should be discarded and replacld with dyna.ic approaches using "hands-on"
experience. Of courSI, it is assu_d that none of these activities should ha~

the natural resources.
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4.1.4 Potential Policy Alternatives

o Approve a law to protect and manage wildlife that includes
regulations for wildlife co...rce, hunting, importation and
exportation, and protection and recovery of endangered
species.

o Define the CITES Appendix 3.

o Establ ish a .bed privateenterprise/govern_nt ad.inistration
for the National Museu. of Natural History to allow the hiring
of adequate, long-tenl personnel and develop research
progra.s.

o Develop economically viable wildlife production prograMs, at
both artisan and cOMMercial scale.

o Revise the publications policy to make adequate inforBItion
more accessible to the entire population.

o Establish a conservation policy as a national priority. The
obsolete idea that conservation is a protectionist concept
lIIIaning 1I10 ok but do not touch or use in any wayll ...st be
discarded. Conservation is synon,yllOus to best use (by
appropriate ..nage..nt) so the resource under consideratior.
does not decrease in quantity or quality.

o Seek international assistance to help this nation realize that
apparently high initial costs have very high dividends and
need to be carried out essentially only once. An established
national park will serve as a pe~nent wildlife refuge for
generations and probably centuries.

o Define clear institutional objectives. Major institutions
responsible for the inventory, evalu~tion, and ..nag...nt of
wildlife should define objective an~ pr~ductive projects in
these areas that reflect a willingn_is and effectiveness in
carrying out these responsibilities.

o Redefine the education policy. All Salvadorans .ust be aware
of an i~ortant responsibility in the preservation and
i~rov...nt of the nation's biodiversity.

o Selk NGO participation in prOlDting a national awareness of
the i~ortance of conservation.

o Design educational progra., that will enable local people to
know and enjoy wildlife in their natural environlent.

4.1.5 Rec~ndations for Future Research and Analysis
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o Study alternatives for research efforts on life cycles and
environmental requirements of native plants and animcls with
identified co..-rcial potential and/or in danger of
extinction.

o Study alternative ways of collecting funds to finance
activities necessary to protect endangered species.

4.2. Park and Reserve Manage..nt. and Ecotouris.

As pointed out in the previous section, the destruction of natural
habitat is the major cause of extinction or reduction in biodiversity in El
Salvador. As much as 80 percent of local species of plants and aniMals may
depend for their survival on less than 50,000 heftares in El Salvador. This
represents 2 percent of the national territory. Thus, the protection and
management of these natural areas as national parks and reserves is essential.

Another important factor is Salvadorans' need for recreation in a
natural and healthy environ..nt. Parks and reserves provide future generations
with options for alternative econo.ic and social develop.-nt. Often these
natural areas are also crucial for the protection of resources that have other
uses. An exallple is the Montecristo Cloud Forest I s relationship with high quality
water for irrigation, hydroelectricity, and direct hu..n consu.,tion.

The protection of natural areas as such is still regarded as
cOlllpetitive rather than cCMlpl_ntary to rural and urban develop.-nt in El
Salvador. Unfortunately water, firewood, and clean air havi not bien quantified
in econoMic terMs that would bl relevant to politicians and the papulation at
large. This may be a vital priority in the short run.

Of the MOre than 60 natural areas worthy of sa.e protection in thl
country (Senitez, 1989; Serrano, 1981) only four have park wardens: Mont.cristo,
El l!posible, Sarra dl antia 0, and Lake El Jocotal. One other area, thl
Volcano of Santa Ana part of the Los Volcanos Projlct) also has four wardens.
However, thlir activities are li.ited to the 160 hlctarfts of govern.nt property.
The Deininger Park in La ~ibertad (740 has.) and Cerro Verdi (40 has., part of
the Los Volcanos Proj.ct , ar. also protected by wardens of the Salvadoran
Institute of Touris.. More than 40 of the r_ining natural ar.as have no
personnel. These are areas siriously affected by thl agrarian refo~ process of
1980. Th.y ar. alr.ady b.ing transferred to the Ministry of Agricultur. for
..nag..nt as parks or rls.rv.s.

Non. of the natural areas of El Salvador have infrastructure
(intlrpretation clnt.r, r.st roa.s, ItC.) that provid.s for fo~l and open
recreational services, .uch less addrlsses intlrnational tourist requir...nts.
Nonetheless, visitors arl allowed to visit the Montlcristo cloud for.st during

lUSAID/El Sllvldor. -E1 Sl1v..... Perftl ,.tenta1. Estudto ell CIIpo.- Sin Sl1vldar. E1 Sl1vldar: USAliI
eontrlto ID. 51g-0167-C-OO-2039-00. Abril 1••
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non-breeding season (October through April) and an area just below the cloud
forest with a camping site and other recreational facilities year-round. This
general lack of facilities, plus relatively difficult access by road, has
hindered the development of a broader sense of value for national wildlife, as
well as an econoMically feasible plan for the development of national parks.

Neighbors of potential major national park sites have sensed a drop in
protective measures, and pressures for hunting, fishing with pesticides, wood
cutting and other illegal practices have risen sharply. So far, high level
government officials have made no declaration suggesting that the protection of
natural areas is a priority in El Salvador. In fact the Trifinio project,
originally conceived as a World Biosphere and trinational park project, has been
modified and reissued as a project of rural development. This may seriously
threaten the park'S existence by inducing immigration and a sharp increase in
land value and human pressure in the area.

If the major natural landscapes of El Salvador are to be salvaged for
future and current generations, appropriate establishment, protection and
development of national parks and equivalent reserve! must be considered and
implemented during this decade. This is one environmenttl resource that will not
be available to future generations if not protected by this one.

Tourism can be described as an industry that integrates all actions and
infrastructure oriented toward visitors (i.e. non-residents of an area) to make
their stay as productive, safe, and comfortable as possible, according to the
goals or purposes established by the tourist who may be a foreigner or a native
of the country. However, the ter. tourist is most often used in the context of
a non-native.

Tourists travel for IIIIltiple reasons, and a particular tourist may have
several objectives in mind, including recreation, education, health, and
professional growth. Tourist expectations for good attention, comfort, and
novelty form the basis for a broad range of services that can capture both
foreign exchange and local currency. While local residents can be .jor
beneficiaries of touris., the nation as a whole usually benefits directly from
the injection of foreign currency and a decentralization of Icona-ic benefits.
The main income of a nu~er of nations is touris.. Because this inca.! can be
considerable, most nations are paying increasing attention to activities that
encourage it.

£1 Salvador's governments have often expressed high expectations for
capturing foreign revenues through the expansion of touris.. This is evident in
virtually all rlcent govern..nt develo~nt plans. Howlver, a concrete strategy
on how to encouragl touris. has not yet Materialized, except through fairly vague
and intuitive stat...nts. Construction of roads and hotels, encourag...nt of
cultural festivals, and frequent invitations to outsiders to hold co~ventions in
the country are the MOst elaborate steps taken.

Europe, with a well-docu.nted historical, political, and artistic past
has capitalized heavily on culture, tradition, ~nu..nts, and IUseu.s to attract
IIi 1110ns of visitors a year. Other countries with a short and/or poorly
dOCUMented history, such as Costa Rica and Canada, havi capitalized lOre on
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natural aspects such as wildlife, fishing, camping, hunting, hiking, national
parks, and natural monuments. Still other countries, such as Guate.la and
India, are promoting both their natural and cultural heritages.

So far, there is little evidence that El Salvador is contemplating
either alternative to attract foreign tourism. The major consequences of this
omission, besides obvious economic losses, are that El Salvador may be rapidly
falling behind other countries that are using their national heritage to entice
and sustain tourism. Even worse is that local natural and cultural resources,
unappreciated and unprotected, are rapidly being depleted beyond recovery.

4.2.1 Policy Framework

In 1984, when Prince Philip, president of the World Wildlife Fund,
visited El Salvador, he requested a presentation of the local govern.ntls
intentions and plans for conserving natural areas. Two years later, the
President of Costa Rica was decorated in Washington D.C. for his exe.plary role
in promoting th'l conservation of national parks. These two events, though rarely
mentioned today, had a major impact. Opinions froll developed nations can be very
influential in developing nations. In this case an important ..ssagl was clearly
conveyed.

One of the imMediate benefits of thl two events was to 0pln
communications between the National Parks and Wildlife Services and higher MAG
decision JIIIking levels. Another benefit was a clear IIIIssagl that park
management was a progra. separate fro. forest _nag_nt. This concept
facilitated the adMinistrative step to a service of its own in 1981.

However, no laws regulate the _nage.nt of national parks and
reserves. A law proposed for the Mlnag...nt of national parks and equivalent
reserves was drafted in 1980 but apparently did not pass beyond thl Ministry of
Agriculture. No recent efforts have been ..dl to pass such a law. An unwritten
policy .-phasizes governmental versus private sector ..nag...nt of parks and
reserv!s.

Sevlral dlcrels crlatl nat ional parks or rlslrvls. Dlcrll 53 of
Nov.-ber 17, 1987, thl National Park Montlcristo; Dlcrel 20 of Junl 6, 1989, the
National Park, El I~osible; Decree 124 of June 1, 1984, the Regional Park Bosque
de Los Piricos.

Entic...nt of forlign touris. has so far blln ..inly a prOlDtional
activity. No clearly dlfined policy can be identified either in the public or
the privati sector. Apossibll Ixclption has beln thl prOlDtion of El Salvador
through s..inars, workshops, and other intlrnational .etings held in the
country.

Do.stic tourisM has fared considerabll better, ..inly due to the
efforts of the Salvadoran Inst itute of Touris. (lSTU), which a_inisters or
sponsors a series of tourist centers, Ixcursions, Ind festivals; their popularity
and accessibi lity have been widely docu.nted and praised both at ha. Ind
abroad. Serious financial li.itations had until very recently resulted in ..rked
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deterioration in all of ISTU's tourist centers. However, recent support is
leading to substantial recovery of several of the 14 centers under its
management. The policy has been to emphasize aquatic facilities.

4.2.2 Institutional Framework

The conservation of natural areas and wildlife started abruptly in El
Salvador in the early 1910s. In 1912, a Salvadoran philanthropist, Walter
Deininger, donated 140 hectares of hilly terrain partially covered with heavily
disturbed secondary forest to the Salvadoran Institute of Touris.~. While
the overall purpose of the donation was clearly recreational, a crucial state.nt
was included in the deed providing that lithe area suffer no developlMnt that
would alter the basic natural conditions. 1I This statement eventually saved the
area from becoming a race track and converted ISTU into a park manager. Ten
years later, becoming aware of the implications of managing natural forests at
the Deininger Park in La Libertad and another smaller area on mountainous Cerro
Verde, ISTU was to transform its Department of Tourist Centers into one of
National Parks and Tourist Centers.

In 1914, catalyzed b a section of the Forestry Law, the Ministry of
Ariculture and Livestock MA created within the Forestry Service a National
Parks and Wildlife De artment NPWD. This birth within a forestry progra. was
cORlllOn for parks and wildlife departments in Latin A.rica. Fro. the very
beginning, NPWD set out to lIidentify, inventory, obtain, protect and develop the
major representatives of Salvadoran ecosyste.s and to protect and IIInage
Salvadoran wildlife. II Two sections were set up accordingly: the National Park
and Equivalent Reserves Section and the Wildlife Section. In 1981 the NPWD was
formally converted to a servic~. NPWS with its own budget and the two sections
were likewise raised to the status of depart..nts. Catalyzed by ~s initial
support, four World Wildlife Fund grants in the late 1910s, and A.I.D• .-plo~nt
generation funds in the early 1980s, the NPWS hit an operational peak around
1984/85. Several factors, ..inly but not exclusively the regionalization of
CENREN in 1984, have led to the NPWS' current low effectiveness and low national
impact. The decline occurred along with a drastic reduction of its operational
budget.

Important sources of external support have been A.I.D., World Wildlife
Fund, IUCN, and CATIE. Support of the first two has been ..inly, though not
exclusively, financial, while support of the latter two has been ..inly
technica1.

Abudget analysis for NPWS is difficult to undertake, because for the
last five years budget write-up and ad.inistration has been done at a higher
level (CENREN) and a large portion of the funds originally allocated to the Parks
Service was transferred to the regions in 1984.

4.2.3. Analysis

The estab1ish.nt of nat ional parks and other types of natural reserves
in El Salvador, fo~lly initiated in the early 1910s, is proceeding IUch too
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slowly to offset the rate of destruction of native ecosystems. This is the .ast
urgent of many important environmental issues which must be addressed, and the
delay may prove devastating if not corrected immediately. Natural ecosystems
have many unknown organisms, behavior, and interrelationships with other
ecosystems whose loss is largely an irreversible process for twentieth century
science and technology. It is likely to be so for a century or two more.

NPWS has identified over 60 natural sights considered worth protecting
as parks or reserves. The most important include Montecristo, El Imposible, Barra
de Santiago, Lake Jocotal, Los Volcanes (Izalco VC, Santa Ana-Cerro Verde),
Nancuchiname, Los C6banos, Vc. San Miguel, Isla San SebastiAn and the San Diego
Forest, next to Lake Guitia. Only the first five have formal protection with park
wardens.

In 1975 the Montecristo Cloud Forest was closed for the first ti.. to
all vhitors during the breeding season. Three years later a noticeable increase
in the population and tameness of the wildlife had generated public sympathy and
enthusiasm for further protective measures.

NPWS was administering five natural areas by the end of the 1970s.
However, a major handicap was already evident at that time: the inability to buy
additional land to protect and restore ecologically viable units. The agrarian
reform of 1980, probably the most influential policy affecting the Parks and
Reserves Program in El Salvador so far, changed this situation abruptly.

More than 19,000 hectares of El Salvador's 34,000 hectares of better
natural forests was affected by Phase I. This included al.ast 50 percent of !l
Imposible, 80 percent of the San Diego dry forest, and 100 percent of
Nancuchina•• In addition, about 5,000 additional hectares of natural areas have
been identified since 1984, .astly as s..ll, isolated patches of forest. Many
have high conservation value as reserves. All these areas are being fo~lly

transferred to MAG for aanag...nt as conservation areas. No budget has yet bien
formally assigned, discussed or presented for their IIanag_nt. This is a
delicate situation that could, if ignored too IUch longer, upset gains achieved
with the transflr of land.

On the other hand, the relatively high cost of land in El Salvador
currently Mikes the Govern..nt balk at the ca.plltion of land purchases. This
is an indispensable stlP for appropriate park establish..nt and ..nag...nt, eVln
more so today givln current econGlic and political li.itations. It is doubtful
that El Salv~dor can do so without Ixternal hllp.

Another i~ortant issul is the lack of private sector participation in
current conservation plans. Thl idea that areas with potential for conservation
IIIISt be nationalized is .ativating ..ny landowners to "discreetly" alter and eVln
eli.inate re.nants of natural forest on their land. With so ..ny of these s..ll
areas, govern..nt supervision, to say nothing of govlrn..nt ..nag...nt, is quite
unfeasible. Clearly, an alternative plan is nleded. A National Plan for the
Manag...nt of National Parks and Equivalent Reserves being designed by NPWS with
technical assistance fra CATIE and IUCN, while quite Ixtensive, does not
conteMPlate private sector participation. It .ight be wise to reconsider this
issue.
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The highest priority in this area would be to identify, purchase,
protect, and restore natural areas, which can usually be achieved simply by
allowing the. to regenerate. Because a major fraction of the scarce valuable
natural areas of El Salvador has been identified already, the purchase and
protection should be done without further delay. Undoubtedly many slllall,
valuable though not excessively unique natural areas in this country, have
already been identified. Given obvious governIMnt technical and financial
limitations, incentives should be created and provided to private landowners
where these areas are located so they will continue to protect the. for national
benefit. Tax exemptions, technical assistance, and other true incentives must
be provided as alternatives to government management. Natural areas within
agricultural areas provide many benefits. These benefits should be identified
and made clear to the landowners. Temporary subsidies for initial investments
may be desirable.

Another factor that limits national park growth is the inadequate
infrastructure available for hUNn access and recreation in the few sites
currently under government protection. Public awareness of the beauty and
importance of these areas can be developed even under highly controlled
circumstances. This does not require expensive strategies.

Given the magnitude of work involved in the appropriate design and
establishment of a park and reserve network, inter-institutional cooperation and
action is imperative, especially in a nation with li.ited resources.
Classification of natural areas in El Salvador is still unsatisfactorily vague,
especially in the broad-leaf deciduous/s..i-deciduous forests found fra. the
coastal foothills to the oak-pine belt. Awell-defined classification syst.. is
fundamental to identifying key park/reserve sites and guiding invest..nts in
major conservation efforts.

ISTU has fortunately not conflicted with NPWS, as their protective
efforts have been oriented to different geographical areas. A joint venture
might, in fact, be quite desirable, especially if ca.pl...ntary activities can
be identified. Joint efforts between govern..nt organizations can only be
beneficial, especially during the highly critical period of park and reserve
establish.nt.

For ad.inistrative and technical reasons, however, it is convenient to
concentrate ad.inistration and authority in one office technically, legally and
finencially equipped to .nage these valuable and currently fragne areas
adequately. A large .jority of native plants and ani..ls, the nation's natural
biological heritage, depend for their survival on the natural ecosyst_s to which
they are adapted. Responsibility is too great and ti_ too short for
ineffective, .uch less conflicting, endeavors.

The outeo.. of the regionalization of MAG in 1984 was a virtually zero
operational budget support for the ward.ns loeat.d in the natural ar.as, and
conflict between NPWS and the regional offices. Handwringing and bick.ring is
draining patience and IIOral•• The losers have be.n the natural ar.as. Poaching,
illegal cutting and fishing, and ev.n ..ssive riv.r poisonings and for.st fires
ar. causing rapid deterioration in the value and capacity for survival of the few
r..ining natural areas in E1 Salvador. Worse, previous acMev_nts are rapidly
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being reversed. NPWS has a clear idea of what must be done. However, it seems
unlikely that the Government will be able to administer effectively the widely
dispersed, relatively numerous small areas that qualify for the status of natural
reserve.

Very li tt1e integrated, inter- inst itut iona1 effort is devoted to
confronting the extremely serious threat of natural area destruction. Given the
limited resources of most institutions, this individualized approach may not be
the best. One interesting exception is a multi-institutional study CATIE and
NPWS are coordinating for establishing a network of national parks and equivalent
reserves. This study is being conducted by a team of members from different
institutions and ministries, which offers an opportunity to determine how
complementary these institutions really are and how convenient joint actions
beyond planning may actually be.

Conservation efforts in El Salvador can be effective and well-received
at both the local and the national levels. Public opinion in general indicates
that the Government is going too slowly in this area. Again, results have been
highly positive, with both plant and animal life recovering remarkably well even
in relatively short periods in the Montecristo by simply providing appropriate
protection.

While the protection of natural ecosystems by simply allowing the. to
regenerate or repairing them May be a simple procedure, the .anage..nt of natural
ecosystems is probably the lOst complex and multi-disciplinary field of
environmenta1 science. Thus, whi le many aspects of the ecology of natural
ecosystems may be intuitively si~le, an objective, predictive manage..nt plan
is likely to require extensive and highly professional planning.

Therefore, it would be conven~~nt to use the "purchase and self-repair
stage" to take full advantage of cOllpetent national and international expertise
to establish ecologically viable boundaries for national parks and equivalent
reserves, although this ..y not always be possible for s..ll natural reserves.
Meanwhile, cOlpetent and interested professionals in the relevant disciplines
should be sought and IIOtivated (by scholarships and grants) to pursue post
graduate studies in which they conduct the basic research for establishing
management plans to protect and develop national parks over the long tenl.

The inventory and evaluation of natural areas in El Salvador, being
carried out by the National Park and Wildlife Service and other institutions,
should receive the highest priority to ensure cQIPletion as soon IS possible.
Together with the inventory of El Salvador's biodiversity, it is clearly a
priority action that fortunately does not require very sophisticated knowledge,
even though detailed, specialized, Ind painstaking work is involved.

Certainly the inventory of natural areas could benefit greatly fra.
IIIOre sophisticated technology, professional interpretation of satenUe i..ges,
for exa..le. When such technology is locally avanable, it should b,. sought
through appropriate chlnnels. The Ministry of Planning, so far OIIftted trOll this
inventory, ..y well find a role in this and si.ilar activities.

El Salvador's interest in touris. for revenue n,.ds little
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justification. Howdver, more concrete actions are needed to establish an
infrastructure that will attract tourism. Right now there is little support for
the development of the country's natural and cultural heritage.

Ignoring the rapid growth in demand for ecotourism is the same as
overlooking a large and readily available market. While there are other reasons
to promote and develop natural areas and wildlife, ecotourism is clearly worth
analyzing and considering.

ISTU's role in international tourism is mainly one of promotion. It
also seeks to involve the tourist industry more broadly in different components
of the private sector. ISTU has played a minor but interesting role in promoting
local folklore and cultural events.

Loca1 tourism has a broader range of needs, including recreation,
education, and health. Improved performance in industry, school, and peace are
some of the indirect fringe benefits observed elsewhere.

For national or local touriSM, ISTU has played an adMirable role in
establishing a small but attractive network of recreational sites, usually in a
natural or seMi-natural setting. A heavy emphasis has been placed on aquatic
facilities, such as large pools and gardens. Fourteen of these sites have been
developed, called "turicentros,1I ranging frail 3 to 100 acres (lIOst are between
50 and 70 acres). Located in eight of El Salvador's 14 depart_nts, their
popularity is evident frOM the many visitors they have each year. Around 3
million people have visited the parks during each of the last three years.

The low prices of entry (about $0.14 U.S. per person entrance fee;
$0.30 car daily parking fee) IIIke the. highly accessible and popular with
visitors of virtually all econOMic levels. Developed for low-incOMe people, the
parks have been a major success for over 30 years. ISTU also prOllOtes excursions
by bus and by foot (buses aleares and caMinatas aleqres) that go to virtually all
corners of the country. However, these prograMS have appeal.d to a noticeably
smaller group of people, due both to higher cost andlor effort required.

Slightly more baffling to ISTU has been the ..nag...nt of the Cerro
Verde Hotel and, in particular, the Deininger Park. After initial efforts to
convert the latter into a race track in 1973-74, the area has essentially been
abandoned for develo_nt. The Deininger Park, itself part of a larger property
that was split at the ti.. of donation, is not an ecologically viable unit in the
long run. With very little flat coastal plain forest (or coastal plain land for
that IIIItter), an evergreen vegetation that can provide food and protection to the
park's wildlife during the dry season si~ly does not exist. Thus, the park's
capacity to sustain wildlife is currently quite liMited. Likewise the upper
limits of the park (about 290 Miters above sea level) does not represent the
upper edges of a watershed or any other natural topographic fe.ture for that
matter. Thus, the entire park is vulnerable to land Misuse, such as fire, and
pesticide wash-out. In fact, the park has been the scene of sever.1 very
da..ging forest fires during the last five years. AMOre IUlti-disciplinary,
MUlti-institutional tea. will have to be tlllporarl1y brought together to
establish MOre appropriate ecological boundaries and develo~nt pl.ns for this
park.

96



Cerro Verde, located virtually in the geologic center of a planned
national park of a much greater size, will require similar treatment.

There is no national strategy for to~rism that clearly defines the
roles of nature and natural resources. Technical assistance from countries such
as Costa Rica and Kenya could help in the conception and design of such a
strategy. local wildlife, forests, and landscapes can attract ecotourism, but
it should be only under carefully administrated plans and technology.

Fortunately, local tourism needs for recreation have been well
addressed. However, ISTU's 14 centers are insufficient to meet existing deMand
and are frequently ecologically unstable (e.g. are lower parts of small
watersheds that are being deforested and degraded in other ways along the upper
slopes). Their relatively small size and usually heavy exotic, attractive
vegetation also reduce their value for conservation education and tourism
considerably. Major demands of ecotourism and local conservation in a country
so heavi ly deprived of its natural resources can be met only by a well
established, w~11-adm~nistrated network of national parks. Areas identified as
"natural reser\..:,-sll ~~::l usually too small and too unstable to withstand ..ch human
use.

An ,~v,' L..... "" ~f the potential of ecotourism by a well-made study might
pay high divi '.:~;';d·3 '0 J.;' -iO, an aggressive program to protect and develop national
parks and e~to~>: '; i::.h ''llkquate supportive infrastructure in the i_diate
surroundings stu:dH :;'.:1 <.onceived and imple.nted rapidly. Visits to other
nations should ;m.j'''.:i':,:,':·;,e steps required and what to avoid. The attraction of
sites that c!'r.:'·,'~ ,,~' rianE....} and culture (such as Copan in Honduras or Tikal in
GuateMala) df?sf:; 'c CJ.d attention.

There: .. il.w1Ch opportunity her. for private sector participation. Afew
hotels along the coast and others on lakes, forest edges, and other scenic areas
could greatly enhance the attraction by maintaining or regenerating a natural
environ.nt.

4.2.4 Potential Policy Alternatives

o Transfer the ..nag_nt of national parks and reserves to
private foundations.

o Alternatively, rlturn ad.inistrative authority to the National
Parks and Wildlife Service, together with the necessary funds
to provide basic required support. While basic extension and
adllinistrative services 8y be conveniently regionalized,
tuchnical ad.inistrative procedures probably require the
direct supervision of a highly qualified, and centralized,
technical office.

o Purchase the land necessary to cOlplete the ..jor national
park projects.

o Design a syst.. of incentives for private owners to create
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•

parks and reserves.

o Approve a law for the management of national parks and
reserves.

o Design a scholarship progra. to train professionals at higher
levels of education in different aspects of parks management.

Motivate and involve NGOs in conserving El Salvador's natural
patrimony.

o Use national parks as effective instruments of environmental
education. .

o Establish an educational policy of training progra.s for
guides fr~ the public and private sector. Progra.s would be
designed and implemented by native and foreign scientists and
nature guides. Well-designed environ..ntal education progra.s
must be developed by highly co~etent scientists and education
experts so Salvadorans can learn to appreciate and enjoy their
own biodiversity and other natural resources. Such progra.s
must be described in laYllln' s language and enriched with
quality audio-visual aids and as .uch hands-on activities as
possible.

4.2.5 Reco...ndations for Future Research and Analysis

o Finish the inventory of natural areas suitable for
conservation and define a functional strategy for their
effective ad.inistration.

o COMPlete a satisfactory syst.. for classifying naturil areas
in El Salvador as a basis for their conservation.

o Study the econOllic and social returns of ecotouris. in El
Salvador. Evaluate the characterist,ics, needs, costs and
benefits of ecotouris.. Conceive a strategy based on basic
cOifort (rather than luxury) infrastructure with local
architecture and carefully designed trips based on the
requir...nts and behavioral patterns of .cst attractive
biological groups (e.g. birds, __ls, orchids, butterflies).

o The previous reca..endation i.,lies that careful studies of
distribution, behavior, reproduction, feeding habits and other
basic environ.ntal requir...nts of IIOst sought-after wildlife
(or equivalent traits of natural ecosyst..s) be done, as an
indispensable basis for planning trips and pra.ating
ecotouris••
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5. WATERSHED MANAGEMENT

The previous three chapters have addressed the themes of sustainable
agriculture, forestry, and wildlands and biodiversity. This chapter addresses
the water'shed in its totality. Awatershed is the geographic area where all the
water naturally drains toward one common outlet, the lowest elevation in the
system. Each watershed is a natural biophysical unit. Thus, the balance of its
interactions depends on the degree of equilibrium in its natural resources.
Sustainable agriculture, forestry, wildlands and biodiv,ersity forlll integral parts
of a watershed. Watershed misuse leads to land and water degradation as well as
other costs which threaten agriculture, potable water supplies, hydroelectric
generation, irrigation, flood control, fisheries, navigation, and tourism.

This chapter addresses the issues of watershed menagement, as well as
issues of water resources not discussed in previous chapters. These include
water use, water management, water quality, coastal zone menag_nt, and
fisheries.

5.1 Watershed Management. Water Use. and Water Management

The hydrographic system of El Salvador is made up of 590 rivers and
streams grouped in an array of natural watersheds. The territory has been
divided into 10 hydrographic regions according to their extension and Magnitude
of their water flows (Exhibit 5.1). Depending on their superficial di..nsions,
geo-.arphological characteristics, biophysical resources availability and
geographic position, each

1
enca.passes one or more of the 17 watersheds that form

the Salvadoran territory. Three of these regions cover only onl portion of the
important watersheds shared with neighboring countries (Honduras and· Guat...la) •

One of these watersheds, the L-.pa Rivlr, traversing 49 perclnt of the
country's territory, has received thl .ast attention in conslrvation,
develop..nt, and resourci utilization policils. Passing through .ast of the
Major cities, it is the hlart of thl energy syst.. and exe.plifies the nu~er and
diversity of environ..ntal probl..s in El Salvador's watersheds.

Before 1969, the watershed as a concept for the ..nag...nt of natural
resources had not beln considerld in El Salvador's govern..ntal policies, ev,n
though USI of the L-.pl River watlrshed for energy purposes startld in 1954.

I.,l...ntation of the Agro-Forestry Project of the North.rn Zone also
started in 1954. The project's pri.ry objective WIS to stabilizi thl Torrencial
del R'o San Jos6 watershed in the northelstern region, particullrly to correct

IF. L..s $errl"', -PllnlflClcl6ft de los Recursos IIturl1es Plr. e1 ~tento betGlll1 1lli1ttple
de los Recursos Htdraultcos de El 511vldar.- Sin 511vldor, E1 511vldDr: Dtrecet6ft fillnlrl1 de Recursos llturl1es.
MG. 1973.

~tlS de 11 ea.t516ft Ejecutivi Htdroe1ktrlCi del Rio L~, eEl.
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Exhibit 5.1 Map of Hydrographic Regions,
El Salvador, 1990
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flooding problells in Metapin. This experience initiated the focus on integrated
management of natural resources and watershed management in il Salvador.

With this conceptual focus 1egitillizing environMental protection in El
Salvador, the General Directorate of Renewable Natural Resources was created in
1913. This directorate became the present Center for Natural Resources of the
MAG, which was where the first service for watershed organization was structured
and also where the first policies oriented to studying, managing, and developing
natural resources at the watershed level were formulated. Special attention was
given to evaluating natural interactions in the conservation of environmental
resources and water resources in particular.

The El Salvador Hydrological Bala~ce! estimated in 1980, indicated that
from a total precipitation of 56,683 x 10 m discounting runof~, ~nd.rground

percolatipn and evapotranspiration, a total yield of 11,911 x 10 ., could be
expected. Water use has been classified into three major areas: hUMin and
industrial consumption, irrigation, and electricity generation. With population
growth demand for all uses growing, it becomes extremely important to Maintain
a balance among users so as to preserve the availability of good water.

The proportion of population living in urban areas has been steadily
increasing from 36 percent in 1950 to 40 percent by 1971. It is esti..ted

2
at

about 50 percent today, and by the year 2000 is projected to be 60 percent.

It is difficult to project population growth in a society with so ..ny
changes and social tensions, yet population growth is the basis for planning
water deMand. Under these circu.stances, El Salvador h&s adopted the policy of
overestimating future water dHinds. However, growth in certain urban areas like
San Salvador has been MUch greater than anticipated and water supply does not
meet the needs of the population.

Generation of electricity does not directly consu.. large quantities
of water. However, evaporation fra. the large lakes fo~d b~2the da.s ~esults
in a sizable loss esti..ted at an average rate of 1,312 lts/lr per day. This
is a significant figure when esti..ted over the total area during the dry season.

The installed hydroelectric capacity is about 23.8 percent of the total
potential available in the country. Present production is al.ast totally fra
the Lllpa River watershed. The gross hydroelectric potential for the entire
country is esti..ted at 1,763 ..gawatts. .National electricity d...nd for the
year 2000 is projected at 1,311 ..gawatts.

Until 1963, construction of irrigation infrastructure developed very

1
Plan Maestro Recursos Hfdrtcos en El Sllvador, PIIIJ/COES Sin Sllvldor, MI)O 82.

2
Populatton projecttons of the Mtntstry of E~tc Ind sactll DlMtl~ Pll",tng Ind CGarcltllltton.

30trecct6n Generll de Rtego y DrenI,1e, -Plln Operattva 1990.-

'PD. -Plln ....tro Recursos Hfdrtcos. - Sin Sllvador, El Sllvador: PIIIJ/IiOES, IIQO 1982.
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slowly and exclusively by the private sector, which by 1970 had irrigated an area
of 17,500 has. After approval of the Irrigation and Drainage Law in that year,
the private sector constructe~ infrastructure to irrigate an additional 3,852
has. over the next five years.

Participation by the public sector started in 1963 with the
Agricultural Land Improvement Program (META), which offered technical and
financial assistance to build small irrigation facilities, covering a total of
3,200 has. In 1966 the Directorate of Large Irrigation Infrastructure was
created, becoming the General Directorate of Irrigation and Drainage In 1970.
This institution has constructed infrastructure to irrigate 9,819 has.

The areas under irrigation are concentrated mainly in regions Aand 0
(Exhibit 5.1). The sources of water are the Sucio and Suquiapa rivers, within
the Lempa River watershed. According to an evaluation of the Development
Assistance Corporation, "the area with existing infrastructure for irrigation is
estimated to be approximately 38,500 has., of which only 45 percent or a total
of 17,325 ~as. is actually irrigated, mainly due to poor maintenance of existing
systems." Other sources report that irr

4
igated areas cover about 28,000 has.

with a potential to irrigate 188,900 has. Of this total 136,011 has. can be
irrigated with superficial water, and 52,893 has. with underground sources. Even
though there are discrepancies about the actual irrigated area, a consensus
exists that the irrigation infrastructure uses water very inefficiently, aJlowing
significant water loss at the point of capture and in conducting water.

The National Plan calls for irrigating an additional 20,816 has. of
land in the next 10 years, with a potential area of 48,816 has. under irrigation
by the year 2000.

Water IIIInag_nt for irrigation purposes is organized in water
districts but arrange.nts vary according to the size of user .• the type of
management (individual far.rs or an association), and the type of syste.
(private or public). Seventy-four percent of the irrigation units are
microsystems, with an average of 1.32 manzanas irrigated by fa~r or 5 percent
of the total irrigated area. 5..11 syst••s irrigate an average of 14.9 ..nzanas
each, represent 12 percent of the total farMrs, and irrigate 9 percent of the
total area. Mediu. syst..s irrigate an average of 51.4 Mlnzanas, represent 8

lOil"eCci6n Generll de Ai. y Drelllja, OSPA, -PolftiCi IlaclOllll de AI••- So~ngo, El Salvador: MG,
....YO. 1990. p.2.

I 2lbid•

3Don11d R. Fiester Ind Ciearge Hargrlves, -Second EVI1Ultion of tile USAID/GoI.et ,_nt of £1 salvador
W.ter Ma,...nt Project (519·0303).- IIIshington, D.C.: Devel~ Assisgnce Corp•• March 31. 1990. p. 2.

4Direcct6n Generll de Aiego Y IJI"elllje. -Plln Operlttvo 1990.-

SNAG. -s.tlllrto 'Irl 11 Revtstan de LI SttUlct6n .....'dtCl del Rtego en El salvador-. San sahtador, £1
5Ilvador: MG. 3 11 4 de Abrt I, 1••
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percent of the farmers, and irrigate 20 percent of the total area. Large systems
irrigate an average of 194 manzanas, represent 6 percent of the farmers and
irrigate 66 percent of the total area.

Individual irrigation units account for 62 percent of the farmers. Of
these, 29 percent are organized in associations, and 2 percent in cooperatives.
Of the 19 crops using irrigation, pasture represents 62.5 percent of irrigated
area. Sugar cane and coffee represent 23.7 percent. Irrigation of pasture is
very i~efficient, done mainly by uncontrolled flooding and occasionally by
canals.

Micro and small irrigation systems are characterized by limited land
and capital in the form of infrastructure and equipment. Labor is provided by
the family. Production is mainly for the local market and family consumption.

Medium and large systems have plenty of land, large infrastructures,
and irrigation equipment, but they experience labor limitations during the
harvest season of export crops. Production decisions are made according to the
expected prices. There is less flexibility for diversification due to the type
of crops grown, which include pasture, sugar cane, and c~ffee.

The large reform sector units are organized in cooperatives that are
managed by executive co..ittees. Agriculture diversification is limited, with
the major crops being pasture, sugar cane, and corn. Irrigation use is li.ited
due to deterioration of the syste.s.

The present Govern..nt has presented a National Irr~ation Policy that
identifies nine major constraints to irrigation development:

o Lack of training,

o Inadequate legal framework,

o Lack of good basic inforMation,

o Lack of appropriate technology,

o Centralized ..rketing syst..s,

o Weak institutional structure,

o Lack of projects ready for i~l...ntation,

Ilbtd.

~trecct6nGeneral de At. y Drenlje, OSPA, ·Polfttca "ctonal de At••• SoyapaJlllO, El Salvador: MG,
...~, 1990. p.4.

i>trecct6n General de At. y Drenlje, OSPA, ·Polfttc:a ..ctonal de At••• So)'lplngo, El Sllvador:
MG, ...~, 1990. p.6.
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o Lack of financing for projects and producers, and

o Lack of political support for irrigated agriculture.

5.1.1 Policy Framework

Only three international treaties related to watershed management,
water use, and water management have been signed with neighboring countries: the
Water Limits with Guatemala of August 23 and 27, 1935; the Trelty Between El
Salvador and Guatemala for Using Lake Guija; and the Peace Treaty with Honduras
of October 30, 1980. These treaties establish boundaries with Guatemala and
Honduras, many of which are waterways that serve as dividing lines.

The treaty with Honduras is the most critical one because the Lempa,
El Salvador's most important river, originates in Honduras. However, the treaty
does not contain a single reference to the shared water use.

There is also an agreement signed with CATIE on watershed protection.
A Regional Committee on Watershed Protection, formed by the Central AMerican
countries and CATIE, operates through bilateral agreelll8nts between CATIE and each
country.

At the national level, numerous laws affect the use of water, as well
as watershed and water managelll8nt. Ro.ro Pineda & Asociados conducted an
exhaustive study of the legal structure of water r,sources in El Salvador, which
contains a detailed analysis of the legislation. Exhibit 5.2 lists all the
policies related to watershe~ manage.nt, water use, and water management.

The Law on the Integrated Use of the Wat9r Resources, Decree 886 of
December 2, 1981, along with its Regulation, Decree 144 of March 23, 1982,
provides a normative fraMework for the integrated management of water resources.
This has been the basis for the generation of a series of actions resulting in
a territorial organization of water IIInagelllnt into hydrographic regions (Exhibit
5.3).

Government policy has focused on watersheds with the largest
environmental risks for the hydroelectric glner,\ing syst... The ..in -.phasis
has been on soil conservation and reforestation.

The present Govlrn.nt· s environ.ntal conservation policy in its
action plan addresses lack of control, lack of adequate Measures for natural
resource conservation, soil erosion, and deforestation, as well as conta.ination
of rivers, lakls, and the rest of the environ..nt. The ..in objective is to

IRc.ro Ph.. I AsoctlClos. -otagn6sttco de 1a SttUlct6n .In'fdtC3 SoIIre el Rtego en £1 Sllvldor. - san
Sllvador, El Salvldor: MG, Proyecto GOES/AID •...mjo de Aguls.- "'rzo. 1989.

20SPA, -Plan Qutnquenal de Desarrollo "trto y PesqlMro•• Sin Salvador. El Salvador: MG. 1985.
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EL SALVI.IXIl - IIATlIW. RESOIItCE POliCY IIIVEJfTIIlY

Exhibit 5.2 Policies Related to Watershed ManageEnt, Waster Use and Water Mana~nt. by Type, 1990.

Type of Po1icy

Transnational/Regional Macroecom.ic Sectoral Specific

- Treaty with Guat..la of - Foreign debt - Health
August 12 and 27, 1985

- Constitution of Dec. 20, 1983 (Arts. 103, 117,
131, N. 31 and 116)

- Fiscal Budget - Ag. Devel~nt
- Treaty with Guat...la to - Civil Code of Nov. 20, 1860

use lake Guija, of April
15. 1957 - Civil Code of Nov-20, 1960 (art. 568)

- Peace Treaty with
Honduras of Ocr-Dr
30, 1980

- AgreeEnt with Cft.IE on
watershed protection.

- AgreMent wi th CAnE on
watershed protection.

105

- Penal Code of 1974

- ee-,'C8 Code

- "inning code of 1922, with Ref0f'W5 of 1953

- Agrarian law of 1907, with refm. by Legislative
Decree 110. 60 of Aug. 26, 1941

- Ilea1tit Code of April 1988

- Law on Electrical services: Decree 110. 117 of
Dec. 31. 1935: with refot'Wl of Decree 110. 384
of Nov. 30. 1961

- Exprapilton Law. Decrtle 110. 33 of July 25. 'l939

- Deere 110. 137 of Nov. 18. 1948. Created the eEL

-~ 110. 194 of July 13. IM9. Lw on the
lIlIitonaltzat1on of Aquifers.

- IJIIc:..- 110. 29 of DIe. 17. 1958. Cilnlrll
Regulltion of Irrigatton

- Executtve DecNI of OCt. 7. 1975. C1"eIted the
..ttonal Coordinattng ea.tttel r~ lllter
Resaurces

- oec:r. 153 of 1Iov. 9. 1170. Zrrtlltton and
Drltlllllll u.

- oec:r. lID. 17 of Feb. 28. 1973. Regulltion of
Decree lID. 153

- Decree lID. 214. Created the Irrilltton Ind
Drltlllllll District 110. 1. lapotitln



Exhibit 5.2 Continued

Type of Policy

Transnational/Regional Macroeconaaic

106

sectoral

Page 2

Specific

- Decree Mo. 11 of Jan. 25, 1973, Initiated the
operations of the Irrigation and Drainage
District Mo. I, lapotitan

- Decree Mo. 28 of March 22, 1977, Internal
Regulation of the Irrigatio and Drainage
District Mo. I, lapotitan

- Decree Mo. 36 of .lily 11, 1973, Created the
Irrigation and Drainage District Mo. 2, Atioco)'O

- Decree Mo. 36 of .lily I, 1978, Initiated the
operations 0 the Irrigation and Drainage
Distr·iet Mo. 2, AtiOCO)G

- rlecree Mo. 27 of March 21, 1977, Intema1
Regulation of the Irrigatto and Drat...,
Distrtct ~. 2, Attoco)O

- Decree Mo. 16 of April 18, 1980, Provitional
service rates for trrtgation .nd drainage of
District Mo. 2, Attoco)O

- Decree Mo. 147 of March 8, 1979, It reduces the
IUt_ l.nd holdtng tn the Irrigatton District
Attoco)o

-~ 10. 268 of Fib. 19, 1973, Farestry law

- Decree 10, 315 of ..t 1 25, 1973, law on the
cont1'ol of pesttctdes, fertt1tzers .nd products
for agrtcultural use

- Police law of 1900

-~ 10. 463 of SIp. 9, I., l. on Roads .nd
Rurll ROids

- Decree 10. rs of DIe. 21, 1971, ....l.tton on
the cotton crop.

- Decree 10. 47 nf Illy 23, 1974, Created the second
ZOIII to protect the son

- Dec:rw lID. _ of OK t I 2, 1981, l. on
Integrlt8d .... of Ita.. IteIaIrC8I



Exhibit 5.2 ContilU!d

Type of Pol1cy

Page 3

Transnational/Regional Macroecor.-ic

107

Sectoral Specific

- Decree 110. 144 of March 23. 1982. Regulation of
Decree 110. 866.

- Executive Decree 110. 50 of October 16, 1987.
Regulation on water quality. control of 'IiIste
disposal, and protected zones against
cono.ination

- Law to create the Irrigation District 110. 3.
LeIPll-Acahuapa



NATURAL RESOURCE POLICY INVENTORY - EL SALVADOR

Exhibit 5.3 Hydrografic Regions in El Salvador, 1990.

Region

Area in Kms2
Na- Inter

tional National Observations

10,255 7985A Lempft River Watershed

B Paz River Watershed

C South Watershed from coastal
zone, Ahuachapan

929

659

1183 By now its the only
watershedwith underground
water resources for
agricultural production

o South Watershed from Balsamo
zone, Sonsonate 879

E La Libertad Coastal Watershed 1146

F La Paz Coastal Watershed 1717

HGrande River Watershed, San Miguel 2250

GBahia Jiquilisco Watershed

I Jucuaran Valley Watershed
Conchagua

J Guascaran-Sirena Watershed

704

804

3047

It considers only
continental areas

The Honduras area
was not esti..ted

Source: D.G.U.N.R., "DeveloPMnt Master Plan of Water Resources". 1983
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rescue the environment from the ongoing degradation. A second objective is to
create the conditions to foster conservation of resources for the present and
future generations.

Decree 137 of September 1948 created the Executive Hydroelectric
Commission of the tempi River (eEL), which has the mandate to develop, preserve,
manage, and use the country's energy resources.

The First Integrated National Energy Development Plan, developed by
CEl, includes policies within the conceptual framework of watershed management.
It focuses on the tempi River watershed due to the degradation and deterioration
of its resources.

The policies on the use of water for hUMin and industrial consu~tion

have been oriented to construction of infrastructure to increase the water
supply, as well as to evaluation of potential sources. The policy on irrigation
has been ~~ expand the agricultural frontier by irrigating new areas.

The Government has redefined the national irrigation policy with an
objective of promoting the optilll.lm use of the resource, using appropriate
irrigation technology. Also, the policy promotes the intensive and continuous
use of irrigated area to increase agricultural output.

The first objective of this policy is to rehabilitate and/or build
appropriate irrigation infrastructure. A second objective is to create the
conditions that allow the optimu. use of water for agricultural purposes. Other
objectives include irrigating new areas and training professionals, technicians,
and water users to create a culture of irrigated agriculture. The policy seeks
to strengthen and pro.ate the organization of water users to efficiently ..nage
and operate the water infrastructure.

The policy indicates that the construction of large irrigation
infrastructure will continue to be a function of the public sector, shared with
the private sector. The public sector will select and deter.ine priorities for
future investments, absorbing the pre-invest..nt cost. Part of the total cost
will be transferred to users of the irrigation syst.. by trespassing part of the
debt. Construction will be contracted to the private sector.

The policy indicates a clear desire to privatize the ..nag...nt of
water for irrigation and proposes a project to transfer to the private sector
manag...nt of irrigation districts over a period of no .are than three years.
Likewise, it proposes to playa .inor role in ..naging new irrigation projects
for a li.ited a.aunt of ti... For large projects it will participate for three
years; ..diu. projects, two years; and 5..11 and .icro projects, one year.

5.1.2 Institutional Fra.-work

Water use in El Salvador occurs a.idst conflicting sectoral interests.
Even though a law ..ndates the integrated use of water and ..kes one institution
~'esponsible for coordinating the actions of all institutions involved, it has
been i.,ossible to integrate a planning syst.. for water use that will assure
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rational use over time.

The institutions involved in watershed management, water use, and water
management policies are listed by policy type in Exhibit 5.4. Following is a
description of the main institutions.

The Central American Commission for the Environment and Development
(CCAD) is studying the integrated management of watersheds that cover several
countries. The main one is the Lempa River watershed.

The Regional Committee on Watershed Protection, formed by the Central
American countries and the Tropical Agricultural Center for Research and Teaching
{CATIE), operates through bilateral agreements signed between CATIE and each
country.

The international financial institutions, including lOB and The World
Bank, have played an important role by providing financial resources for
construction of hydroelectric plants and large irrigation projects.

In the past these large projects did not consider the _nageMnt of the
watershed as a unit, which resulted in an acceleration of siltation that
shortened the productive life of the daMs.

The FAO is providing financial and technical assistance for a project
of soil conservation and Mlnagllent on hillsides.

A.I.D. has played an illlportant role in providing financial and
technical ass istance on water IIIInage.nt. Bes ides this project, A. 1.0. is
funding other agricultural projects, IIIIphasizing the consequences of agricultural
practices on the entire watershed.

of Econo.ic and nt Plannin and
Coordination MIPLAN is responsible for coordination and design of overall
developi8nt planning for the country, including project design and negotiations
for _jar investment in infrastructure. However, other institutions have
delDnstrated more influence in their own independent planning.

The National Ad.inistration of Potable Water and Sewage~ is in
charge of all aspects of water use for hu..n and industrial consu.,tion. ANDA
houses the Specialized Water Office <KIlAl that is responsiblo for policies
concerned with all kinds of use of the water resources. The Ministry of Public
Health and Social Asststance also is involved in water consu~tion fra. the
quality standpoint and has a Division of Environ.ntal Sanitation, which
coordinates with ANDA, !~~__!!l'niCiPa1tties, and the Salvadoran Institute of
Agrarian Tr.nsfo~tion ~, to provide potable water and sewage treat..nt
5ySt..S in rural areas.

On the other hand, the Ministr of A r ture and ~i~~~~_
through its eneral Directorate of Irri ation and Draina eD, controls and
develops water irrigation policies. This is established in the Irrigation and
Drainage Law. The ~1ce for Agricultural Sector ~anning (OSPA) of MAG is
involved with coordinating the irrigation plan and its finance and budget
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EL SM.UIDl - MTIM. IfSOlm ....ICY IIIVEII11RY

Exltiblt 5.4 Instltutlans 1...1_ in MAtersbed 11IM] it. MAter Use inIt MAter~t. by Type of Policy. 1990.

Tp of Policy

TnIIIIIIt...l/lllll..l ~ic Sectoral Specific

. ---------------------------------------------------------------------------------------------------------
- e.tral *-ria- ...Icl!lltlal
e-iss_ for11le &wl..-t
... DIIWe~ (caD)

- TIle Central .... of Irene - Jlinlstry of AgriOllture
... Livestock (Mi)

- Jlfnfstr,r of FinlnCe

- Mi General Directorate of
Irrigation and Oral... (1IiIlD)

- Jlfnlstry of Public Health
IIId Saclal Assistance- - IMG-IAtlonal Center for
Division of Envl....-ntal Agrfcultural TedIIology (corA)
Sll'ifutfon

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

- ......1 e-tttee .lItersMd - Jllnfstry of ECCIImfc ...

ProtectiGn Saclal Dewe~'"
'1..1.. (IIIPlM)

- III.istry of Exts'Ml lelatlans

- _"••te e.ter for Trupfal
I:: ell ... T....f.. (CATIE)

- ...

- III5-IIt.,... Resources
Center

- EJrecutlve fbdroelectric
ea.lsslon of the L.....
II... (aL)

- latfonal Adlfntstratfan for
PoUltIe MAter inIt SaMge (MIlA)

- AllM/Specialized MAter Office

- IWi-Offlce for AgrIOlltural
Pl....lng (OSPA)

- TIle llarlel ...

-F.
- 1.5. ",'or 11It8Mt"'.

DIIWe.... (I.S.LI.D.)

- Irrlgatfon Assaciatians
- IMnlclpalltles

- FUSMJES-OIVItIiRO
- Sal Institute of

Agrarl.. Tnnsf...tlon - Sal Ecological Foundation

(ISlA)
- Sal....... Ecologlca1 liM it

- lM&-IItional Center for
Agricultural Ire .d. - SalWldann Associatian for

Conservation of the Envlrcment
- lIrbIn and Architecture

Dlrectante - ..tional Agrlal1tural SdIooI (EllA)



preparation, as well as irrigation policy. The National Center for Agricultural
Technology (CENTA) of MAG conducts research on irrigated agriculture. The
National Center for Agricultural Training of MAG is in charge of training the
technicians and farmers on irrigation technology for agriculture. The Natural
Resources Center (CENRENl of MAG also intervenes in water use policies in
coordination with the Directorate of Irrigation and Drainage.

The Meteorological and Hydrometric Service is part of the CENREN. In
1980 the National Meteorological Network totaled 257 stations. With data
collected through the stations, it was determined that the country's average
annual precipitation was 1850 m.. with a minimum of 1354 mm. and a maximu. of
2379. At present only 116 stations are working.

The National HydrOMetric Networ~ had 80 stations operat\ng in 1980,
which reported an average runoff of 564 • /seg. or 17,778 x 10 6 •• In 1990,
only 10 stations are operating. Three-hundred water table observation stations
were operating in 1980, but in 1990 none is operating. In 198p, 10 fenological
stations were operating but in 1990, only five are operating. .

The Urban and Architecture Directorate, which manages the drainage of
urban rainwater, intervenes in the norllS, design and diMnsionality of the
aqueduct systems and sewage disposition in urban areas.

The Executive Hydroelectric Co_15sion of the Le.-a River (gU,
develops, preserves, manages, and uses energy resources.

Each institution is concerned with certain aspects of the watershed.
However, watershed manag..nt goes beyond the Mndate of each institution. Thus,
the need to create effective _chan15.s of inter-sectoral participation and
coordination aMOng the institutions participating in resource utilization at the
watershed level is para.aunt.

In the private sector several organizations are involvld. FUSADES
through DIVAGRQ is training fa~rs in irrigation practices for diversifild
export crops. The National Agricultural School~ plays an i~ortant role in
training technicians. Irri ati n associations are private organizations allowed
by the Irrigation and Drainage Law Art. 47 and 48), with bylaws approvld by
Escritura Publica registerld in MAG. The law requires a .inilU. of 10 ..-bers.
Thl Regulation of the Law (Art. 118 and 127) specifils certain conditions that
IIOst be included in the bylaws. Art. 103 of the law ex~ts th.. fr~ fiscal and
MUnicipal taxes. Therl are 19 associations.

5.1. 3 Analysis

The dlyrle of progressive degradation and destruction of thl natural
resources in E Salvador has bien docu..nted by sevlral national and
international institutions and rese.rchers. One Ix•.,le of this deterioration
is the growing destruction of water resources, a direct consequenci of

lSource: Dr. Gallo GIlman, of the IIIltearological and ~tric service personal int..-tion.
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deforestation and destruction of protective vegetation in the watersheds. This
destruction contributes to an accelerated and continuous erosion and degradation
of productive soils, accentuating the disequil ibrium in the natura1 water ba lance
that is critical to ecosystem stability.

last year, a photometric interpretation of the natural resources
indicated the level of environmental degradation at the watershed level, which
was confirmed with field Itrips. Aprocess of desertification has already started
in critical watersheds. To return to equi libriull wi 11 require substantial
investments, collective participation, and institutional coordination.

In fact, the interdependency of natural resources means that
intervention in one resource always affects the others, which is why the
traditional schemes of addressing environmental problems unilaterally, without
considering the secondary effects must be reformed.

E1 Salvador has three watersheds that go beyond its frontier into
Honduras or Guatemala. The most critical situation is the tempe River watershed.
However, the peace treaty signed with Honduras in 1980 does not address the use
of water that flows between the two nations. As an alternative, the Government
is using the agreement signed with CATIE to negotiate specific terlls with
Honduras.

At the national level, the competition among interested institutions
for the use of water resources Illy constitute the key to addressing environ_ntal
problems at the watershed level. It is not the Mlndate of ANDA, CEl, or the
Ministry of Health and Social Assistance to conduct watershed ..nag...nt and
protection activities through soil conservation, reforestation and other
conservation measures. However, their interest in having high quality water and
maintaining the potential to generate hydroelectric power should be the catalyst
for coordination with MAG and the Specialized Water Office in developing
integrated action plans for ~atershed ..nag...nt.

Avivid exa~le of the lack of adequate coordination at the watershed
level is the imbalance between the projected water needs and the real
avai labi lity in the Llllpa River watershed. Operation of the present and
projected hydroelectric infrastructure assu..s that the water flows of secondary
watersheds wi 11 stay at least at present levels. Meanwhile, the water
require..nts for hu..n and industrial consu~tion and irrigation are growing.
This presents a growing and critical gap bet..en wat.r supply and d...nd.

A project to use superficial water fra. the Llllpa River offers one
solution to the deficit, .inly for the _tropolttan area of San Salvador.
However, there is no regulation of the discharge water frOll Santa Ana through the
secondary watershed of the Suqiapa Rive~, and frOll industrial discharges tn the
secondary watershed of the Sucio River. Furthe~re, the project has prograll

leEl, -Pri.. Plan IIctOllll de DIsIrroll0 Energltico 1~1do 1__2000.-

2Both of these secondary wtersheds .re part of the L.... Rtver wtershed. feeding the .in st.... jii"ior
to .e.e ..ter will be tIIlen for "'n ~tton of the .trapolttan lru of Sin salvador.
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to protect the watershed. The Ministry of Agriculture through the Directorate
of Irrigation and Drainage (DGRD) is exploiting the same watershed for irrigation
purposes but is taking no steps to protect the watershed. CEl is using the same
lempa River watershed to produce electricity without paying enough attention to
reforestation and preservation of the watershed to minimize siltation on its
dams. The three institutions do not coordinate efforts on watershed management.

An analysis of water demand and supply reveals a gap for San Salvador
due to faster than anticipated population growth. This situation will gradually
worsen as the growing population increases the amount of discharge that the
natural system has to process, limiting the capacity of water bodies.

The lack of coordination among institutions using water for different
purposes is a major potential problem. Serious conflicts may arise in the
future, jeopardizing a legitimate effort of one of the institutions.

MAG has an irrigation master plan to the year 2000. ANDA has a plan
for tap water, and CEl has one for energy production. Do these plans conflict?
Are they compatible? Are they proposing an integrated use of the resource,
including the management of critical watersheds? Are the uses proposed the best
alternatives in a complete systell? Or does each plan maxi.iz. its own
objectives? These questions need to be addressed to assure the best alt.rnative
use of water.

The Water Manag••nt Project of GOESIAID has addr.ssed the legal
aspects of water manageMent. On April 3 and 4, 1990, the proj.ct h.ld a s..inar
to revise the water legislation of El Salvador. It also contract.d .xp.rts who
have made recomMendations regarding these fo~l policies. Th.y concluded with
a draft of a new law on irrigation and drainage to be sub.itt.d to congress.

Areview of the laws indicated that the legislation rel.vant for water
management is fra9llllnted. No single law incorporates the different aspects of
water managellllnt, nor is th.r. on. to r.gulat. and control its quality. At
present it is the responsibility of MAG and the Ministry of Health and Social
Assistance, even though th.y have no r.sponsibility ov.r the water supply and the
disposition of liquid r.sidu.s. Th.r. is no unified policy that facilitat.s
interactions of the diff.r.nt entities that int.rvene in the us. of wat.r and its
physical spac.. However, as a t.-porary solution to shared wat.r ..nag...nt,
th.re ar. inter-institutional agr....nts for sp.cific purpos.s. One .xa.,l. is
the agr....nt for CEl-MAG to us. the d....d w.t.r for .n.rgy and irrig.tion
purpos.s silUlt.n.ously. Anoth.r .x•.,l. is the .gr....nt b.t...n AIDA .nd CEl
to us. w.t.r fra. the Le.p. River for .n.rgy and hu..n consu.,tion.

5.1.4 Pot.ntial Policy Alt.rn.tiv.s

o Use the C.ntr.l ~rica Agr....nt for the Prot.ction of the
Environ..nt to d.v.lop actions .nd progr••s to b.tt.r manage
the w.t.rsh.ds whose ar••s cov.r .ar. th.n on. country.

o R.vis. the tr••ti.s with Gu.t_la and Hondur.s to d.fin.
cGlNOn ..nag...nt of the w.tersh.ds and w.terw.ys ca..on to
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more than one nation.

o Design a policy on integrated watershed manage..nt.

a Approve the proposed irrigation and drainage law.

a Look at water use alternatives as a way to reach the optimuM
for the entire system and not specific sectors. This is not
an easy task. It will require SOM political decisions,
because it mJ~ht mean increasing the cost of water for hUMIn
consumption versus irrigation or vice versa. Econa.ic wisdo.
would suggest charging the same price for all uses, but this
is not always an easy task for politicians.

a Design a policy to stimulate and regulate the use of
hydroelectric dam lakes for multiple uses.

a Design a policy on conservation and protection of secondary
and underground water sources.

a Develop a policy on protection and conservation of water
sources for hUMIn consu~tion.

a Develop a policy to reuse water for irrigation purposes.

a Develop a policy on the control and use of rain water in
critical watersheds.

o Develop a policy on the Mlnag...nt of rainwater in urban areas
that is integrated into the watershed .nag_nt. These
uncontrolled drainages cause the greatest alterations of
natural watersheds.

5.1.5 Rec~ndations For Future Research and Analysis

o Study alternative organizational sch...s to ..nage the ..jor
watersheds in the country.

o Study alternative ..thods of organization to assure adequate
coordination a.ng institutions using water for different
purposes.

5.2 Water Qual1!x

Most of the country's superficial and underground water is
conta.inated. The ..in factors affecting this situation are as follows:

o Lack of tre.t..nt of do.-stic and industrial liquid wastes,
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o Disposal of raw liquid wastes into streams and rivers,

o Uncontrolled use of chemical products such as fertilizers and
pesticides,

o Lack of treatment of liquid and solid agro-industrial wastes,

o Disposal of raw liquid wastes from coffee, sugar cane, sisal,
and kenaf mills and from tanneries,

o Urban solid waste disposal on inadequate sites washed away by
runoff, contaMinating streaMs and rivers, and

o Percolation of superficial contlMinlted wlter froM the sources
mentioned Ibove contlMinating underground wlter.

One of the main sources of contlmination is the disposil of raw
munici~,l liquid wastes into creeks, streams, and rivers. The Nlturll Resources
Center carried out studies fro. 1977 to 1981 estimating thlt it would be
necesslry to hive a nltionll rate of flow of 253 mJ/sec. to purify those liquid
wlstes by nlturll dilution. This figure exceeds the maxiMUM esti..ted lSS2
irrigltion dellfnd of 249 m3/sec. Ind is Ilso twice the Le.,a River's su...r yield
of 127 m3/sec.

Water supply networks hive hid little or no maintenl~ce Ind 5018 have
seriously overextended their esti..ted period of useful life. In 50.. cises
lead-joint pipes Ire still in service.

RIW liquid wiste effluents fra. agro-industries are the ..in source of
river contlMinltion because of their high concentrltion of orglnic COMpounds.
Co'ffee lIIi 11 effluents Ire the worst contl.inltors becluse the,y .{e crelted during
a short ti.. coinciding with the MinilU. river flow (su...r).

Llws regulating pesticide use are very lightly enforced. Dlngerous
pesticides such as DDT conta.inate land, rivers, water tables, and the food
chlin, killing birds, fish, and other faunl. Fa~rkers sa.eti..s lUst drink
and bathe fra. pesticide-laden irrigation ditches. San Miguel Grelt River has
shown very high concentrltions of pesticides such as DDT 3.15 -V/H Ind Dieldrin
3.77 ~/lt. Both far exc.ed the upper li.it of 0.12 -V/lt set by internltionll
standards (concentratio~ of 012 -V/lt DDT or Dieldrin are enough to kill all
fish living in a riv.r). The sa.. effect has b.en d.tected in estuaries where
shri." 5.1 fish, Ind oth.r species ar. b.ing killed.

lPerftl IIIbtenta1 ... E1 511vlllar. USAID, 1985.

Zyech Interllltt0lll1 Inc. Drift Ftlll1 RIport to AID (p.30) Iov. 15, 1••

3p11n Mlestro ... Recursos Hfdrtcos. 1980.

4Perft1 IIIbtenta1 ... E1 511vlllar. USAID.I985.
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The most populated urban centers are located in the Lempa River
watershed. All the rivers within this watershe~ have very high concentrations
of fecal origi!! coliforms and very low concentrations of dissolved oxygen
throughout the year as a direct consequence of the raw liquid waste discharges.

Suquiapa River (running between Santa Ana City and Lellpa River) i.s
among the most contaminated rivers in the country. During su...r it receives the
sewage effluent of Santa Ana City (estimated population, 300,000 inhabitants),
and discharges from several coffee mills. Combined, the effluent and discharges
produce an oxygen-dissolved concentration of 0 mg/1 lt some miles below the
Suqu1apa ' s junction with the Lempa.

Shallow well s in the rural areas showed pesticide contamination in
1981. 1 All wells without sanitary protection also show bacteriological
contamination mainly because of the surface excreta washed away by runoff. A
study of nine wells in cotton plantation areas in San Miguel, La Paz, Usulutin,
La Union, and Sonsonate in 1976 showed the presence of pesticides in underground
water with very ~igh concentrations of Alpha-Gamma SHC, Heptacloron, Aldrin,
Dieldrin and DDT. All the wells were considered "toxic sources. II Wells widely
used to tap groundwater sources bring up water unfit for either hUMn consullption
or irrigation.

Because the U. S. Food and Drug Adllinistration requires that fresh
vegetable imports into the U.S. meet its standards, private agro-exporters have
started controlling irrigation water quality. Otherwise, irrigation syste.s do
not include water quality control.

High turbidity indexes in the coastal water show a very high
contamination and large ytGunts of fertile soil (up to 500 tons/ha./year) carried
by rivers into the sea. Very high concentrations of colifonls (up to 1,000
coliforlls/100 1111) have been reported at Salvadoran beaches .inly frOil raw
IIIInicipal sewage effluents discharged into the sea. The classic "Red Tide" with
myriad of algae that sweeps the Salvadoran coast frOil ti_ to ti. also indicates
organic contallination.

Different lt~ological studies carried out in El Salvador, show that
all lakes and lagoons are in the accelerated eutrophication process.
Eutrophication is a natural aging process in which lakes and lagoons show SOlll
siltation, increased a.unts of organic utter and biological 11fe. This natural
and positive process takes thousands of years. However, deforestation,
fertilizer and pesticide conta.ination, urban developlent, and raw ~nicipal and
industrial sewage discharges accelerate the process by hundreds of years.

Statistics frOil the Ministry of Public Health 1988 yearbook (the
lIinistry covers only 25 percent of the population) show that 65 percent or

1 Plln llllestro de Recursos Hfdrtcos.

21•• E1 51lvldor Envtf'CnllltAl Praftle.

\trecct6n Generll de Resursos IItlralll RenDvlbles. AIuIrto 1984.

117



370,138 ~ases of sickness originated because of poor environmental conditions as
follows:

Sickness
Intestinal Parasites
Diarrhea
Amoeba Dysentery
Scabies
Malaria
Chicken Pox

Cases
162,504
159,883
16,278
14,734
10,691
6,048

Percent
28.4
27.9
2.9
2.7
1.9
1.2

Gastrointestinal infection that could be prevented by cleaner water
remains a leading cause of death throughout the country.

From UNICEF'S sources, children under 5 years of age have a mortality
rate of 70 per 1,000 on average for the country: 55 for the urban sector and 81
for tj~~ rural sector. (In the U.S. the rate is 11 per 1,000.)

5.2.1 Policv Framework

Ageneral policy fra_work regulates water use in El Salvador, the Law
on Integrated Use of the Water Resources, Decree 886 of December 2, 1981, along
with its Regulation, Decree 144 of March 23, 1982. Article 8 of the Law
establishes a General Water Law; however, a draft is still in the Legislature
awaiting discussion and approval.

On October 16, 1987, Executive Decr.e 50 on water quality control of
wastewater disposal' and protected zones was sub.itted to the Legislature. Its
main purpose is to establish controls to avoid or reduce conta.ination of water
resources.

No policy includes water quality control on irrigation projects in
spite of conta.ination levels affecting the health of fanlers and technicians,
as well as destroying crops and contaminating/eroding soils.

5.2.2 Institutional Fra"work

Exhibit 5.5 lists thl ..jor institutions involvld in watlr quality by
policy type. The last i.,ortant onls are discussed here.

MAG has jurisdiction over control of water quality for agricultural

IMintstry of Public till1til Ind Socill Assistance -1988 YeirIIoaIl.· Sin Sllvldor, El Sllvldor:
Ministry of Public till1til Ind Soclll AsstsQnce, 1••
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EL SALVADOR - NATUMAL RESOURCE POLICY INVENTORY

Exhibit 5.5 Institutions Involv~d in Water QUflity, by Type of Policy,
1990.

Type of Policy

Transnational Macro
Rigonal Economic Sectoral Specific

- Ministry of - MAG-General Directorate of
Agriculture Natural Resource

- Ministry of - National A.inistration for
Public Health Drinking Water and Drainage
and Social (ANDA)
Assistance

- AHDA/Specialized Water Office
(OEDA)

- Salvadoran Ecological Foundation

- Salvadoran Ecological Mov.-ent

- Salvadoran Association for
Conservation of the Env~ron..nt
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use, mainly irrigation. It also conducts analysis on agro-industrial waste
disposal. In some instances it has cooperated with the two other ministries in
testing municipal waste disposal.

The Specialized Water Office (OEDA), created by the Law on Integrated
Use of the Water Resources, now operates under ANDA. The law authorizes OEDA "to
design norms on water quality and the control of sewage disposal, industrial,
mining and other kinds of waste, as well as any other active or passive water use
that could contaminate the resource."

ANDA controls the quality of the water it supplies. The tests are done
in its own laboratories, applying its own standards. Analyses are limited usually
to chlorine residues and bacteriological concentration in water for hUMn
consumption.

MSPAS controls the bacteriological quality and chlorine residue of
municipal and ANDA's wat6r network. It also makes deterMinations of chlorine
residue on rural water syste.s. A noteworthy policy developed by MSPAS in the
rural areas is to request "1atrinization imple.ntation" before any rural water
supply service.

5.2.3 Ana1vs is

The lack of a unifor. and coherent policy at the national level for
water quality control yields poor water quality. The high rates of waterborne
diseases show that water quality control is not efficient in any water supply
systellls.

El Salvador has policies and regulations to prevent pollution and
contalllination of superficial and und.rground water, as wen as sufficient
technology for design and construction of sewagl trltt..nt plants. OEDA has
startgd irl1'~le.nting policies requesting private industries to treat their
wa$t~~~ter effluents proplrly beforl disposing th.. in sewagl syst..s. This is
l good start but the bulk of raw,astl is dUllpld into rivlrs. Sewage syst..s are
administratad by ANDA. OEDA is located in ANDA, but Sa.l of its policies do not
affect the ..in body.

Water supply syst..s havi had little or no Mintlnance, rlporttng leaks
..inly on lead joint pipes and house connections. ANDA has recently started a
progra. to detlct water llaks in its network and to rlpair the da..ge.

Laws 0.1 thl USI of plsticides and fertilizers are not properly
enforced, and filld conta.ination tests arl slldOll carried out. As stated above,
there is no policy to includl water quality control and littl. p.....n.nt
..intenance on irrigation projects. Most agro-industrial raw wastls ar. dUIlp.d
without tr.at..nt. R.cycling of thosl wast.s has not bl.n att..,t.d y.t in El
Salvador. SOle new t.chnologi.s that could bl appli.d ar. biOllss or
bact.riological conversions.
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5.2.4 Potential Policy Alternatives

o Increase safety monitoring to assure quality control of the
water supply and networks. Establish controls on irrigation
water quality.

o Establish uniforlll water quality standards for the entire
country.

o Review the water quaiity testing policy and invest..nt
procedures to provide testing laboratories for the three
regions: West, Central and East.

o Review the sanctions syste. to make it practical in
application.

o Review ANDA's water fees to include financing of .unicipal
waste water treat_nt plants.

o Review irrigation fees to include water quality and
maintenance financing.

5.2.5 RecoMlendations For Future Research and Analysis

o Study alternatives to centralize water quality control in a
single unit.

o Study policies on standards to syste..tically test the water
quality of rivers, lakes, lagoons, underground water, and the
coastal zones.

5.3 Coastal Zone Manaalllnt and Fisheri.s

The Coastal Zone of El Salvador, located in the Central ..ricin
Pacific Ocean Bisin, is 185 k.s. long, fra. the Guat...lan border east to the 11
Flro Clpe, the beginning of the Gulf of Fonseca. Fra. there it continues north
and then northeast up to the Goascoran River's outfall, its boundary with the
Honduras. Its total length is 321 k.s.

As a geographic region El Silvedor' s coast is a transition between the
West Coast (Guat...la and Mexico) and the East Coast (Nicaragua, Costa RicI, and
Pana.). The west Coast is characterized by lagoons 'It.d prevailing ca.pensation
coast without partitions such IS peninsulas or gulfs. Tne East Coast is
irregular with .ny peninsulas, gulfs, and even cliffs derived fra. .auntains cut
by the ocean.

The Salvadoran coastal region includes both sides of the land and ocean
boundaries. The inland varies fr. flatlands to elevations of approxi.tlly 100
.ters above s.a levil wherl the volcanic chain suddenly appears. El Salvador's
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coast has six zones:

o The great west flatlands with a narrow strip of lagoons (fra.
Paz River outfall up to IISierra del BI15allO lI southwest
boundary),

o The IISierra del Bilsamo ll cliffy coast, 50-100 _ters above sea
level,

o The centr~l coastal flatland with mangrove forest, and
estuaries of Jaltepeque and Jiquilisco,

o The Sierra de Jucuarln cliffy coast,

o The eastern flatland coast with small lagoons, and

o The Gulf of fonseca including its islands and the Volcano of
Conchagua fall.

El Salvador's oceanic coast (in the sea) is divided into three zon£~:

o The continental platfonl, fra. the sea level up to 150 .s.
(around 40-80 k.s. fra. the shore),

o The continental boundary fro. 150 .5. up 500 .5. high, and

o The continental slope of the Guate..lan pit fro. 500 .5. up to
a ..xilU. of 5,400 .5.

The lIIin factors that have contributed to El Salvador's present coastal
configuration include the following:

o Earth upheavals and sinkings,

o Erosion and sedi..ntation, and

o Surf and ..riti.. currents.

Earth upheavals and sinking ..inly caused by tectonic evolutions fra.
the continent toward t:-'e Pactftc Ocean are clearly shown by the1I~
BllsalO" and the Jucuaran hills on the one hand, and the fONitton of likes and
lagoons on the coastal flatland on the other.

I.,resstve cliffs and bluffs north to the , and
tha ~jerra de Aptntea cOlbtnld wtth the absence of young yolcantc ..tter clearly
show the presence of uph.aYal for.-ttons. The peculiar and ..rked slope of the
flat coastland conft~s that theory.

MangroYe forests haye played an addittonal role tn tncrea.tng land
llyels and fo,.tng estuarte. and .andbar. tn the country's ..tn rtyer., surfs,
tectontc evoluttons, and ..ritt.. currents.
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The benth ic cOlllllln ities in ElSa1vador I s shore have not been class if ied
yet, but apparently sand benthos are predominant compared with rocky benthos and
the other types.

At the beginning of the 20th century, the coastal woods area was quite
large and a perfect habitat for vectors of sicknesses such as ..laria, typhus,
and yellow fever. Except for a small area of Usulutin city, and El Triunfo Port,
the remaining flatland was covered by dense forest. It was not until 1922 when
pioneer cotton farmers stilllllated by the excellent soil quality at Usulutin
decided to destroy \arge wooded areas to develop intensive cotton farming in the
province of la Paz.

Dickey and V~n Rose. reported .,gnificent forests behind Barra de
Santiago and El Triunfo (Juiguilisco Say). They also issued a warning in an
effort to prevent their quick destruction. Three almost sillllltaneous factors
contributed to the destruction of those forests: 1) an aggressive agriculture
stilllllated by success against different pests and vectors of sickness due to the
effectiveness of the first industrial pesticides, particularly DDT; 2) the high
price of cotton in the international .rket colllbined with low costs of pesticides
and labor; and 3) the construction of the littoral highway.

Although mangroves extend over 45,000 has., they represent barely 2
percent of the national continental territory. Undoubtedly the ecological,
economic, and social impacts of these natural terrestrial Mariti.. ecosyst..s in
the country are more significant and iMPortant than the mero figures indicate.
Mangroves are the natural habitat for mollusks, crustaceans, and cooking fish.
They are also a kind of nest for several mariti.. bird and ani..l species.

Production of co.-on salt in El Salvador is ..inly concentrated on the
eastern coast, particularly in the province~ of Usulutln and la Unt6n. Solar
energy is widely used for proc.ssing co.-on salt in Usulutln, tlking Idvantage
of the large plain and flat b.ath.s need.d to proc.ss large volu..s of Silt. In
addition, firewood taken frOll the .ngroves is widely us.d at la Uni6n to
evaporate sea water during .xtraction of Silt. Untr.lted g.oth.....l Wist. wlter
fra. eEL power stations in Ahulchapln is b.tng du.,.d into the oC.ln.

Mariti.. ship activities ar. li.it.d to fishing and fr.ight purposes
and concentrated on four ports: Acajutla, LI Lib.rtld, IJ Triunfjl, Ind Cutuco.
El Salvador's .in port is ACljutll, loclted around 90 k.s. southwest of Sin
Salvador. The originll pier, built by the Splnilrds during colonill ti..s,
r...1ned until 1956 when a .ad.rn pier replac.d it. A..jar r.vllping of the
port in 1970 .nllrg.d its clplcity so it cln s.rv. .ight llrg. ships
silUltan.ously. It hiS two pt.rs, .ach 300 ..t.rs long, with a botta. d.pth of
around 13 ..t.rs.

la Libertld port, loclt.d Ibout 30 k.s. south of San Salvldor, is used
.xclusively for fishing. Th. port hiS I 300 ..t.r-long bridge pi.r Ind is only

1Chouss,. 1931. Ctted an eEl 51lv'- Envtr_tal Profne. 19115.

~tctey and Vln ~, 1938. Ctted tn eEl 511Vldor Envt...-ntal Profne, 1_.e
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5 meters deep. El Triunfo port, located 120 kms. southeast of San Salvador
inside the Jiquilisco Bay, is also devoted to fishing.

Cutuco port is a natural port within the Gulf of Fon~lca located 190
kms. southeast of San Salvador. It has a concrete pier 100 ..ters long with a
maximum depth of 9 meters. It is used for fishing but has the capacity to
receive freight ships as well.

El Salvador has a potential resource in the Pacific Ocean. The
political constitution states that the marine territory expands fro. the lowesl
tide up to 200 marine

2
.iles. This covers an area of approxiMately 93,240 k.s.

of coast and 160 kms. of estuary, alMOst six times its c¥ntinental territory.
The c~untry al so has 150 rivers with.,n area of 200 k.s., five lakes with 180
kms., three da. lakes with 165 kms., and 124 hectares of water space.

Marine fishery has beco. a very important sector of the econOllY,
contributing 96 million colones to GNP in 1986, 95 million colones in 1987, and
122.2 million colones in 1988. Exports fro. fisheries occupy fourth plaiie in the
economy, mostly in shrimp exports, the MOst exploitld marine resource.

Marine fishing is done by both industrial and s.all-scale boats.
Industrial or technological fishing is devoted to catching shrimp (Penacus sp)
and crawfish (Pleurocondes planpes). About 27,000 people are 1HIp10yed in fishing
as of 1990, a significant incrlase fra. 1,500 peopll in 1985, just five years
ago.

Industrial fishing startld oplrations with a s..ll fleet of 18 ships
in 1958. The nU~lr of ships has increased to 147 ships operating along the
Salvadoran shore at preslnt. An OLDEPSCA study indicates that the country should
only have 50 ships to ..intain sustainabll fishing.

Besides over-fishing, othlr serious probl..s affecting thl shrillp
industry include unreported offshorl salIS (sale of shrillp to piratl boats), and
pesticide conta_ination in ..ngrovi estuarils, the natural habitat for shrillp.

Blsides shri~, othlr fishld species includl Chillan tYPI crawfish
(Pleurocondes planipes), lobster (lAmlJartes qrac1l1l) , crabs (JI£iU!
c id nt i, Calinlctes toxOtl', ~arcyaty., Mlnippe fronta11J), and oy.tlrs
strea iridlsclns, and Q. col,.":I!!!.U). A.11usk na.d~ (Anadara

grandis is practically Ixtinct ..inly due to oVlr fishing. Artisan ..rine
fishing is for local consullption.

Although El Salvador has .ny rivers and llklS, continlntal fishing has
blln nlither technically devilopid nor Ixploited blCIUSI of thl lack of
appropriltl policies and protectivi rlgulations. Twenty-five native and slvln
foreign splcies of fish livi in rivlrs, llklS, and llgoons.

Since no fishing liclnsls are rlquirld, no rlgulltions li.tt thl
fishing. Furthlr.ore, USI of dyna.itl or poisonous substlnces is ca..on a.ang

1
CEaPESCA, -AIIIIrto ......... 1••- $In 511vldor. E1 511vldor: MClCEllJEPESCA, 1••
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fishermen. Other species such as river crabs are also threatened. Over-fishing
and the high level of pollution and contamination of rivers and lakes are
limiting continental fishing.

5.3.1 Policy Framework

Exhibit 5.6 lists the major policies affecting coastal zone manage..nt
and fisheries in El Salvador classified according to policy type. The ones that
have been described in the previous sections are briefly mentioned while the ones
specifically for fisheries are described in more detail.

International donors have played an important role in developing the
fishery resources of the country and providing information about its size and
limitations. They have provided technical and financial assistance in fisheries
education and instituticn building, as well as export promotion and business
development.

At the macro leve~, the MOst influential policy has been the foreign
exchange policy, along with ti1e fiscal policy. The most important fiscal policy
is the export tax on shri~. The shrimp export tax used to be 1 colone per pound
of exports. This tax was eli.inated as of January 1, 1990.

Another critical IIOnetary policy is the IIOney supply, which also
influences the credit policies. As explainld before, the Govern..nt has a tight
money supply policy to curtail inflation and sta.bilize the foreign Ixchangl rate.
This reduces credit availability, especially for high risk activities.

A$3 million dollar loan fra. IDB oVlr the 1980-86 plriod his been the
only specific source of fishlries financing. At present no splcific credit lines
are available for fishlries. The financing needs of thl fishing industry are
covered by the financial institutions' own funds and the agro-industrial and
micro-enterprise credit linls.

Education policies havi bien very i8portant in developing the
specialized trained personnll for this activity. Thl Ministry of Education has
I special progra. of education through the Sailing and Fishing Institute.

The General Law of Fishlry Activities, Dlcree 799 of Septe.ber 14,
1981, is thl policy that regulatls all fishlrils activities. This law pra.oting
and regulating fishing and aquaculture has the objectivi of pra.oting a rational
use of the resourci.

The presl~t Govern..nt statld its fisherils policy in thl docu..nt,
"pol nica Plsquera. II It indicates its .in ObjlCtivl is lito foster thl opti...
use of thl resourceS through research, transfer of technology, .nag...nt and
organization of thl fishlrils sector."

1centro ell DIsIrrol1a PesqI8'o. ·PolfttCl ........... Sin Sllv..... El Sllvldar: ..tnts_ta.
Agrtcultur. y iii......' •• .lanta ell 1••
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EL SALV.. - IlAlWAL RESOCItCE POLICY IIVEITORY

Exhtbit 5.6 Polici.s ••l.ted to Fisheries .nd COistal Zone lan.g...nt, by Type, 1990.

Type of Policy

Trusnational
_..1onal llacroec......tc Sector.1 Specific

------------------------------------------------------------------------------------------------------------ IIIport ....l.ti..s - lIanet.r,/_, Supply - Educ.tion Policy - Ban for fishing dolphins, ..rine
i. Other Countries turtles, and lobster with eggs

- _t.r'/C....tt - Health Policy and ma11er than 20 ellS.
- lat.mational Resolution No. 265 of 1990 of the

.... Assist... - _t.r,/Foreflll Exchange - Research Center for Fisheries Develo.-nt
N
CJ\

- Fisc.l/Budget Deficit

- Fisc.l/Export Tax

- Tr....

- Extension - Deere 125 of Deeellber 27th of 1982
creates the Center for Fisheries
Develo,.ent (CENDEPESCA) in the
lAG.

- Deeree 799 of Sept8lber, 1981,
&eneral Law of Fishery
Activities.

- Decree No. 82 of October 20th,
1983 - Regulation of Decree
110. 799.

-----------------------------------------------------------------------------------------------------------



National research policy is oriented toward generation of appropriate
technology that would increase production and productivity. In fish farming, it
proposes to validate appropriate technology for growing co..rcial species
through adaptation and innovation. Research will also include quantifying the
maximum sustainable levels of fishing.

The Center for Fisheries Development recently approved Resolution 265
which bans the catching of dolphins, sea turtles, and lobsters with eggs or under
20 cms. long

£1 Salvador has not had a coherent policy to control and protect its
coastal zone, except for the Forestry Law, which includes mangroves as one of the
forests to protect. The law allows the cutting of timber fro. mangroves with a
prior permit from the Forestry and Fauna Service. The stuMPage fee is 0.25
colones a log. The Navy Department of the Ministry of Defense confiscates
illegal (cut without a ~.rmit) mangrove timber.

There is no urban recreation and tourism development policy for beaches
and estuaries and no national policy to control floods at river outflows. There
is no regulation to preserve and protect natural coastal habitats of ..rine
wildlife or marine bird shelters. There is no regulation to prevent coastal zone
contamination froll pesticides and fertilizers used for different crops such as
cotton, watermelon, and cantaloupe. There are no policies to prevent and control
oil spills or any other kind of Marine pollution. There are no sanitation
policies to prevent fecal conta.ination fra. thousands of recreational houses
built along the Salvadoran beaches. Only two of four city-ports have operating
municipal sewage treat..nt plants.

5.3.2 Institutional Fral8WOrk

Exhibit 5.7 lists the ..in institutions involved in fisheries
activities by type of policy. Following is a description of th.ir involv...nt.

A.I.D. has played an i.,ortant roll in financing s.v.ral fish.ries
projects. Of special i.,ortlnce is the .xport prOIDtion proj.ct It DIVAGRO,
which is d.veloping In industry of fr.shwlter shri., in f.asi~le Irels.

Th. Canldian Internltionll D.veloNnt Agency h.s contribut.d technical
and financial assistanc. to the Sliling .nd Fishing Institut•• W is providing
t.chnical and finlncill Issist.nce through I project of support to the
Cooperative of s.all Fisher.en of the port, LI Lib.rtl(.

Th. is the institution in ch.rg. of ....t.ry
policy, which is illpl_ntecl through the~ .nd the~
g,f!ic.s. Th.~ d.signs Ind i.,l_nts thefis~
Ministry of EconPlY is r.sponsibl. for the trade policy. Th. JUnjstry of
Econa.ic and Socill D.v.1m_n. Pllnning .n4 Coord.1n.tign {JOPLUl is r.sponsibl.
for the Govern..nt ov.rlll pllnning functtons and policy d.sign.

Th. Mjnjstry of H••lib Ind Social Assist.nc. is in ch.rge of hellth
policy. Constd.rable f.cIl contl.tnltion r••ch.s b.lch.s .nd ..ngrov.s, wh.r.
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mollusks feed. lhese mollusks are later sold for human consumption.

The Fisheries Develo ment Center CENDEPESCA of the Ministry of
A riculture and Livestock MAG is the institution in charge of fisheries
research, extension, and monitoring activities and implementation of the mandates
of the General Law of Fishery Activities. It has the following functions:

o Establish policies for fisheries activities,

o Control and regulate fisheries activities,

o Provide technical assistance to fishermen, and

o Develop technical studies on fisheries resources.

The Navy Department is a military unit within the Ministry of Defense,
with the following main duties:

o Monitor shores and beaches to prevent smuggling and illegal
transport of mangroves by boat,

o Control sailing at Salvadoran ports,

a Curtail illegal marine fishing activities, and

o Exercise national sovereignty on territorial sea.

The Sai ling and Fishing Institute of the Ministry of Education provides
a valuable service in training sailors, fishermen, mechanics, and processors of
fisheries products.

The Forest and Fauna Service of the Center for Natural Resources
jCENRENl of MAG is responsible for ad.inistering the Forestry La. which covers
...ngr Jves. The Regional Offiw of MAG provide direct assistance at the regional
level.

The Port Aut~qdty Executive Cwission (gUl is an autonOllOus
govern..ntal agency in charge of ..naging the ports of Acajutla and Cutuco.

FUSAOES, through OIYAGRO, has a progra. of aquaculture based on the
private sector. The progra.' s objectives are to diversify production and prOllOte
exports.

The Salvadoran Foundation for Ecological Oevelopllnt has played an
i.,ortant role in protecting turtles and ..ngroves in recent years. It hal also
contributed a research progra. on aquaculture to establish shri~ fa,.ing in El
Salvador. It already has s.. positive results on fa,.ing fresh.ater shri~ with
the species Macrobrachu. res~ergii.

The Salvadoran National Universitx through its Biology Oepart"nt has
conducted research and s.. courses on aquaculture, ecology of estuaries,
lilftology, and oceanography.
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5.3.3 Anal ys is

The most important international issue in coastal zone manage..nt and
fishc;'ies is ..nagemant of the Gulf of Fonseca, which is shared by El Salvador,
Honduras and Nicaragua. The three countries have dispul;cd for SaM tiM over the
boundaries and ownership of some of the islands. It is part of the boundary
negotiations between El Salvador and Honduras. These two countries have been
negotiating in international courts over the boundaries. which makes manageMent
of this area very difficult. However, the situation offers an opportunity for
a management agreement as part of the final settlement. Agood management plan
will benefit the three countries. Fishery resources move freely fra. one side
to the other, and if not managed adequately, they are bound for extinction. No
international treaties preserve and protect the Gulf of Fonseca, which Nicaragua
and Honduras share.

The quality standards of importing countries have influenced
development of the fishing industry in El Salvador, imposing standards on the
fishing fleets and product marketing that translate into benefits for locally
consumed products.

Salvadoran coastal fisheries have been negatively affected by the lack
of policies to protect coastal mangrove forests. Mangrove forests have been
reduced to 24 percent of their original size. Because of the .ilitary conflict,
survei llance of mangroves has been reduced and degradat ion of .ngroves has
accelerated to its highest rate in recent history.

Most of the mangrovi forests belong to the Ministry of Agriculture and
are administered and supervised by CENREN through the National Park and Wildlife
Service. Lack of econOilic resources is hindering effective supervision and
control over the co..rcial exploitation of these woods. Mark Leon Rocher
estiMated that aroun~ 30,000 has. equivalent to 40 percent of the origt~al woods
have been destroyed. However, these ..ngrovi reinants arl the best conserved
woods in the country, although their quality has definitely declined.

Coastal forests are being cut down to obtain firewood and tillber.
Recreational housing projects along the beach,s and estuaries without coastal
regulations are invadtng natural shelters or habitats of ..rtne btrds and other
marine splcies. Also thlY are destroytng the r...ins of ..ngrove forlsts.

Due to the absence of conservation policies, wltershed deforestation
is affecting coastll river outflows, increlsing rtvlr flooding Ireas. Freshwatlr
shri~ arl being caught through the USI of potsonous substancls and dyna.ttl in
SOle coastal areas. Crocodiles and alligators have bien elt.tnated fra. SOlll
Salvadoran coastal zones due to overexploitation.

Although reductton of cotton plantation fa,.ing has allevtated SOlll
prlssure on ..rine spectes, pesticides and fertilizers frOil new export crops of
cantaloupl, wateNilon, and cucu.er are agatn conta.tnattng sa. coastal .rlas.

1
E1 Sllvldor Envt~l Praftle, ~••
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Research policies have been very limited due to budgetary constraints.
Scientific research is required to know the benthic species, plankton, and the
actual potential of the Salvadoran submarine platform. Also research should be
extended to natural coastal habitats of marine wildlife species and shelters of
marine birds.

Minimal equipment and specially trained people should be available to
prevent and control oil spills, at least in the Salvadoran ports of Acajutla and
E1 Triunfo.

Sanitation policies have not been expanded to mandate proper treatment
of all industrial, municipal sewage effluent and geothermal CEl raw waste before
discharge into the oceftn. Similarly, no policy prohibits oceanic disposal of
domestically produced radioactive and industrial toxic wastes. No provisions
prevent oceanic disposal of radioactive and/or industrial toxic wastes fro.
industrialized countries.

Most fish species have dramatically dec1;ned in number because of over
fishing, illegal trawling while catching shrimp, and the failure to implvMlnt
fishing regulations. Due to this situation the present GovernMent, through
CENDEPESCA of MAG and DIVAGRO of FUSADES, has started developing and illlpl_nting
programs to improve the fishing industry.

One very controversia~ policy has been the assign.nt of fishing
licenses. There is no consensus on how Many new licenses should be issued,
although all thE studies indicate there are already too ..ny. The nu~er of
licenses increased gradually, and by Septe~er 1989 reached a total of 226.
There are 166 licenses at present, and about 147 ships in operating condition in
E1 Salvador, although only about 80 ships operate during the year.

The past foreign exchange policy of maintaining an over valued currency
contributed to large vo1uMs of unreported offshore sales. This practice reduced
the income of the fishing industry as a portion of thl benefits were transferred
to pirate ships. It also hindered the develo,..nt of exports of other sp~cies

that can be produced under confin_nt. The present Govern.nt has revised this
policy by equalizing the foreign exchange rate for all products.

This policy ha~ also affected fishing statistics, which do not reflect
the unreported sales. Thus, the di.nsions of over fishing are probably IUch
higher than esti..ted.

The overvalued currency also reflects the inadequacy of the budget for
contro11 ing fisher ies , one prob1. of budget centrall zat ion. This act ivi ty
generates enough revenue to finance a well-equipped CENDEPESCA, as well as to
regulate and develop this sector. It could conduct the necessary research to
maintain a sustainable fishing industry.

Actions in other slctors have contributed to the reduction of fisheries
resources. Scientific evidence is insufficient to support this conclusion, but
it is esti.ted that the .in cluses of white shrilllP reduction hive been
conta.inltion by pesticides Ind destruction of the .ngroves. Conta.ination hiS
declined because production of cotton, the .jor pesticide user, has been
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drastically reduc,d. Cotton area has gone from 146,000 manzanas in 1979 to about
13,000 this year. Pesticide application rates have also been reduced. On the
other hand, destruction of mangroves, the main habitat for reproduction of shrimp
and other species, has continued apace.

The destruction of mangroves has also reduced the availability of
certain mollusks, such as concha ne ra (Anadara tuberculosa, Anadara simi lis, and
Anadara qrndis), and oysters Ostrea iriscent).

The policy on fisheries development has not bpen clearly developed.
The five-year economic development plan (1989-1994) indicates that the
fisheries objectives are to diver~·:fy production and attain a rational use.
However, the Government's f;sheries pulicy, set forth in the document, "PoHtica
Pesguera. II is very ambitious for the present centralized budget system and a
fiscal stabilization policy that calls fo~ deficit reduction.

One problem of the General Law of Fisheries Activities has been a
conflict over jurisdiction, which originated with creation of the MAG Regional
Management Units. It is unclear who is responsible for overseeing the law--the
director of CENDEPESPA or the regional manager. The dispute has complicated the
resolution of some other conflicts. The Government is studying alternative
methods of organization.

One alternative worth studying is the possibility of decentralizing
CENDEPESCA so it has its own budget and no transfer of funds fro. the central
Government. Financing for CENDEPESCA could come from revenues generated by
yearly auctions of the limited fishing licenses and a fee on fisheries exports.
With an adequate budget, CENDEPESCA could develop research and extension programs
that would allow the industry to increase productivity, while li1Iintaining a
sustainable fishing rate.

Extensive research and extension in aquaculture would foster the
development of the industry, which depends less on the natural reproductive
capacity of the sea.

5.3.4 Potential Policy Alternatives

o Issue a coastal protection policy for the country as soon as
possible.

o Put one a~inistrative unit in charge of supervising
i~l...ntation of the proposed protection policy. Possibly,
it could be located in the Navy Oepart..nt. Meanwhile, key
personnel fra. the Navy, CENDEPESCA, and the Port Authority
Executive Ca..ission (CEPA) should be trained in coastal zone

lA1uarto de Estldfsttcas AcPapecuartls 1988-1& MG. San Salvador. F.......,. 1990 Ind persanal tntervtews.

~tntsterto de Pllntftcact6n y Coordtnact6n del DlI!sIrroll0 Ec:onr.tco y Soctll, ...... 'b' 10110
ECIIIIIlImCD y Soctll 1-.1... Sin Salvldor. El Salvador: NIPlM, 1990.
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manage..nt as soon as possible.

o PrOlDte an ecological treaty with ~onduras and Nicaragua to
preserve and protect the Gulf of Fonseca coastal zone.
Involve a United Nations' unit such as UNESCO.

o Adhere to international treaties prohibiting the dUlping of
radioactive or industrial toxic wastes into El Salvador's
territorial waters.

Reduce the nulb.r of licens.d fishing boats. On. econa.ical
solution to the probl.. cf assigning the li.ited nu~er of
fishing licenses is a public auction. Assign..nt would be made
to the highest bidders.

o Establish quality control and health control policies.

5.3.5 RecoMmendations For Future Research and Analysis

o Defin. the research policies to detenline actions needed to
stilUlate the recovery and preservation of the cuastal zone.

o Study funding alternatives for CENDEPESCA to privatize the
technology generation and transfer activities of the
institution. One alternative could b. to establish an export
fee or. all fishery products to finance the research. extension
and control activitie$ of CENDEPESCA.

o Study the potlntial for establishing a regionally supported
coastal and marine research cent.r.
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6. CROSS CmIII6 ISSUES

Certain issues are co.-on to all or most of the the..s addressed in
this report. Due to their i.,ortance to natural resource policy ..nag...nt in
El Salvador, they are treated in greater depth in this separate chapter. These
issues include the effects of the war, low educational levels, low inco.. levels,
inadequate and centralized budgets, gaps between policy fo~lation and
implementation, policy voids, overlaps in institutional jurisdiction, and
conflicts between policies.

6.1 The Problem

Conservation of natural resourclS is often viewed as an issue of
preservation and management for future generations. In a country with a 10 year
old war, survival is the major concern; it is difficult for anyone to focus on
the future. People afa afraid to invest, given the possibility of losing
everything they care about, even their lives. Destruction of roads, bridges,
power stations, buses, cotton lIills, factories and other invest.nt stoclr.s
happens repeatedly.

The Gov~~nMent itself has been forced to reduce invest..nt in
infrastructure and hUmin develOpMent, as well as in social progra.s, due to the
need for heavy expenditures to defend a d.-ocratic syst... An infrastructure
sector assessment, conducted by Tech International, Inc. for USAID, identifies
a totfl of $2.3 billion in infrastructure investMent need~ through the year
2000. This indicates thl present level of infrastructure deterioration.
Although the war should be no excuse for the failure to have environ..ntally
sound policies, it is a serious obstacle to policy i~l...ntation aad controls.
Confusion, opportunisll, influence peddling, and abuse of authority are all ca.on
probleMS during Military conflicts.

On the other hand, the war should provide an additional i.,etus to the
Govern..nt and international donors to pay special attention to natural resource
policies. The war's negative effect on people's saving habits should justify
IIOre generous policies for natural resourc. conservation than required in
pelceti.. However, .ny of these policies and actions require additio"..al
resources, which leads to the issue of the inadequate budget for govern..nt
institutions.

Proper ..nag...nt of natural resources is especially difficult in El
Salvador, where the population density puts heavy d~nds on the environ..nt.
This probl.. is aggravated by the high rate of illiteracy in addition to the low
level of education in environ..ntal issues, and widespread poverty.

The issue of budget inadequacy and centralization prevails throughout
the Govern..nt in El Salvador. In MAG, salaries cOllprfse about 90 percent of the

ITech Intlmltt_l. Inc. et .1. -Infr.stnlcture 5ectar Alses.-nt. Vol_ I. s.-ry laport.- Dr.tt
Ftllll Report. Sin 51lvldor. 1:1 S11vldor: USAID. IIIMIIJer 15. 1•• p.l.
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budget and fuel, 5 percent, leaving only about 5 percent for operations. The
situation is similar in every ministry and decentralized institution. Many
qualified technicians have quit the government and others have left the country
due to low salaries. Thus, pesticide use, water use and quality, fisheries, and
other areas can not be supervised adequately.

Before the armed conflict began in 1979, MAG was well equipped in
personnel, physical installations, and operating budgets. Its research
capability and results were recognized as among the best in Central America.

With the onset of the armed conflict, the technical level of personnel
started to decline, and more of the budget was used to hire unnecessary
personnel. Salaries wer~ increased modestly, but not enough to offset double
digit inflation, resulting in lower real salaries. Good technicians were
replaced by less capable individuals, which crippled institutions. One
consequence of this deterioration for MAG has been frequent reorganization over
the last decade. The present Govarnll8nt is planning yet another IIIIjor
reorganization.

The Govern.nt is going through an adjust.nt progralll to put the
country back on the path of growth and develoPMnt. This ..ans a tight fiscal
policy to reduce the budget deficit, a difficult proposition even for
industrialized nations. With political instability it is difficult to _ke
drastic cuts in personnel, and higher taxIs .re never popular.

Budget centralization is a co.-on practice in IIOst govlrn.nts.
Congress always wants control over explnditurls, and planners want to invlst in
activities that bring the highest econa-ic return. While congress and
politicians usually are motivated by politics, the planning structure is usually
dominated by technicians. It is difficult to convince th.. to invest in natural
resources, which usually have a lower econ~ic and social return than cOlpeting
projects when analyzed with preslnt .thodologies. It is difficult to gc.i
support to invest in natural resource conservation in a country with so ..ny
i..diate needs.

Another serious probl.. that thl institutions faci is centralization
of the budglt process and govlrn..nt inco.es. For exa.,ll, thl Ministry of
Finance dlten.ines pricls of slrvicls offlrld by CENlA. Soil s•.,lls arl done
without charge, seed clrtific.tion filS do not covlr cost of thl slrvicI, and
plants are sold at subsidizld prices. CENTA has insufficient funding to cOIply
with its ..ndGte.

Another co.-on issue is thl g.p blt..en policy fo....l.tion and
illlPl_ntation, a crucial probl.. in El Salvador. Laws arl written with
excellent intlntions, but i.,i_ntation lilves ..ch to be desired. The
Directorate of Agricultural Defense lacks the personnel to enforce the laws
regulating pesticides. Thl Forlstry Servic. ~~nnot enforce the Forestry law.
CENDEPESCA lacks the resources to enforci the Fisheries Llw. In other CISeS the
law's regulations are nevlr written, and i.,l...ntation beca.es difficult due to
interprltation probl..s. Regulations havi not been written for lither the
Forestry Llw or the Fisheries Law.
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In many instances, the problems of implementation are related to the
lack of adequate budget. In other cases, the problem is the Government's lack
of political will. Many regulations are difficult to apply in a country
undergoing armed conflict.

Policy voids occur in most areas. No specific policies address soil
fertility and land USI according to soil classls. In pesticide use thl country
generally follows other countries' standards, although it is in the process of
developing its own pesticide standards. There are no set standards on forest
management. The co_rce of endangered species is not regulated. No infonution
is avai lable on the country's extensive biodiversity, and a coherent set of
policies on biodiversity has not been developed. Watershed manage..nt is not
clearly defined. Coastal zones are not regulated.

The probllll of institutional jurisdiction is IIOSt severe in the
management of critical watersheds. No institutions are in charge of ..naging an
entire watershed, although several institutions use its resources. ANDA uses
water for human and industrial consu.,tion, MAG uses water for irrigation, the
Ministry of Health is concerned with water quality, and thl CEl USIS watlr
resources to generate electricity. Even though each institution is a water u~er,

no one tlkes responsibility for preslrving the aquifers, the forlst and other
components of the watershed. This neglect threatens the per.-nlnt water s'~pply.

Whenever there is a probl.., institutions bl,.. each other or pass thl bill to
the other players.

Another case of jurisdictional conflict is observld at MAG. The
Forestry Law esta~~ishes that CENREN is responsible for thl forlsts. Aftlr MAG
was regionalized, the rlgional ..naglrs assu..d thl responsibility for forests
in their regions. However, in cases that go to court, thl law dOls not recognize
th.. as the authority. As a rlsult of thisl organizational probl..s, no one
prosecutes the violators. Thl sa. is true for CENDEPESCA and the Fisheries law.

Another ..jor probl.. is policils that conflict with lach othlr. S~

policies conflict dUI to thlir inhlrlnt naturl. For Ixa.,ll, dlflnsl policy
conflicts with dlvelopMnt policy. DUI to wlr nllds, thl a~ absorbs a largl
part of thl national budglt that could bl used in dlvllopMnt Ifforts.

Another exallpll of policy conflict is the fiscal policy to reduce
inflation and pressurl on thl forlign Ixchangl ratl and thl GoVlrn..ntls nlld to
invest in dlvllopMnt and policy illpl_ntation. Thl coffll Ixport tlX conflicts
with the objlctive of incrllsing coffll production. Thl policy to providl cheap
food for consu..rs conflicts with thl policy incrlasing inc~s of thl rurll poor
and i.,roving incOM distribution.

6.2 Potenti,l-!g]jcy AltlrnttJJ!1

Thl prlslnt Govlrnlent hiS a glnlral policy of frll 0pln .arkltS. Its
philosophy is to let thl privati slctor participate in different functions. This
presents an excel lint opportunity to privatize .any activities and dlCentralize
others.
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Agriculture has deMOnstrated the capacity to pay for its own services
at least for the activities that survived the previous govern.nt I s policies that
led to high negative protection coefficients. With the liberalization policies
of the present Govern..nt, agriculture wi 11 receive a fair price, yielding
reasonable profits for producers. The profits will not last for long, however,
if productivity is not increased and unit costs reduced through research and
extension. Without advance.nt in technology, the country will lose its
comparative advantage, resulting in lower living standards.

Likewise, regulating institutions need the resources to effectively
control environmental abuse. Otherwise, the entire population will pay higher
costs as rivers reduce their flow, water beco..s MOre conta.inated, soils get
eroded or degraded, shrilllp production disappears, and the desertification process
takes over.

One alternative to solving SHe of these probleMS would be to
decentralize institutions that can generate their own resources and give the.
complete independence by appointing an appropriate board of directors.

Addressing the armed conflict and the education and inco.. problems
will take additional efforts and policy changes of society as a whole as well as
of the donor institutions. So.. policy alternatives are as follows:

o Reach a peaceful settle..nt of the present a~d conflict and
establish a syst.. satisfactory to all parties. This ..ans
achieving consensus and cOllprOllises allOng the parties involved
and receiving strong assistance fro. international donors.

o Invest heavily in developlllnt alternatives to provide jobs for
people whose present occupation and source of inco-. is the
war and who will be d...nding jobs once it is over. Without
alternatives for these people, serious social disruptions will
occur with very negative i~acts on the natural resources.
The international cOllUnity could playa significant role by
providing invest..nt resources that would create productive
jobs whi le the private sector regains enough trust in the
country to invest in productive enterprises.

o Launch an aggressive education progra. to reduce the
illiteracy rate and educate the population on enviro~ntal

issues. A good ca.pl...ntary activity would be to use the
radio to reach a high percentage of Salvadorans who are
illiterate. Aparallel progra. could also be established in
the a~ forces to train soldiers on enviro~ntal issues.

&.3 Reco...ndations For future Research and Ana1xl1l

o Study alternative ways to generate resource. for the
decentralized institutions proposed above. The alternltives
could include an export fee or tlX for export cro~l, I slles
tlX for non-tradlble c~ditiel, an i~ort tlX or fee for

137



i~orted cGIIGdities, co~etitive market rates for services,
an auction of restricted licenses to the highest bidder, and
high enough fees to cover the cost of regulations, as in the
case of pesticides.
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7. SUIIWtY AIID CONCLUSIOIIS

The purpose of a natural resource policy inventory is to exa.ine the
wide range of policies and institutions affecting resource use decisions. Fra.
the analysis an agenda is developad for MOre detailed research. Such an agenda
assumes several normative conclusions on the part of the analyst. The four
problelll areas defined in the A.I.D. Central AMricQn Natural Resource and
Environmental Strategyl served as the basis for organizing the natural resource
issues in El Salvador. These are sustainable agriculture, forestry, wildlands
and biodiversity, and watershed manage..nt. These IIIIjor issues have been used
as "themes./I

The terlll "issue" was reserved for the specific probl.s within these
themes. Issues ware identified within each of the four major th_s. For
sustainable agriculture the issues were land use, fertility, land tenure, and
pesticide managelll8nt. In forestry the issues were deforestation, alternative use
of forest products, reforestation, and forest manage..nt. For wildlands and
biodiversity the issues were protection of endangered species, park and reserve
management, ecotouris_, and biodiversity. For watershed ..nag...nt the issues
were watershed IIIInag~:.nt itself, water use, water IIIInag_nt, water quality,
coastal zone manag...nt, and fisheries.

Certain issues were co.-on to all or several of the ..jor th_s.
These included the co~ined effects of high popul~tion density and low levels of
education and incOle, the arMed conflict, budgetary constraints, policy lacunae,
gaps between policy forlUlation and i~l ...ntation, overlaps in institutional
jurisdiction, and conflicting policies.

Policies analyzld within lach th_ and issue were classifild as
transnational or regional, ..croeconQlic, sectoral, and splcific. Ttansnational
or regional address Central ~rican regional concerns, or mattlrs beyond the
region, as with CITES. MacrolconQlic policies address asplcts of the entire
econa.y, such as MOnetary and fiscal policies. Sectoral policies pertain to
issues relevant to a sector of the econOllY, such as health, education, or
agriculture. Specific policies focus on a particular issue.

Each policy was analyzld for its i~act on natural resources. Even
though policies invariably have short-te... i.cts on certain issues, .st
policies also havi long-te... effects on resources. This dichotOllY of present
versus future benefits presents a serious political and technical dn....
Politicians face pressures fra. a population struggling with the effects of
extr... poverty, whose basic probl. is daily survival. It bec..s difficult for
Congress to le~islate for conservation when it ..ans i~osin, sacrifices on the
poor. On the other hand, technicians face the probl. of eva uating the returns
of altlrnative projects that are cOllPeting for scarce resource.. Unfortunately,
present evaluation ..thodologie. seldOi consider whether a project depletes or
enhancls natural resources. The result is a preference for projects and policies

lAglncy for InternittOflll "'1~/""'" for llttn -.-tcan And tile Cart....n. br""Iu-.....' .........,• =n 2 t t. c.In' -..tea: ASn... fw A.I.D. _t.--.
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that increase the "valueadded," even if it ..ans a loss to the country's natural
resource endo~nt.

The Govern.nt of El Salvador is able to adopt favorable natural
resource policies, but it lacks the budgetary resources to invest in conservation
projects. Neither does it have the resources required for policy illPl_ntation.
International donors play a ..jor role in providing technical and financial
assistance. An increase in donor assistance would help the Govern..nt and the
private sector adopt and illPl...nt the right policies and invest..nt projects.
Policies create the environ..nt for project imple..ntation.

7.1 Sustainable Agriculture

E1 Salvador has serious proble.s with all aspects of sustainable
agriculture. Land is being used contrary to the reco...ndations for its use
classification, causing serious probl..s of soil erosion and soil degradation,
which reduce soi~ fertility. Good land is being under-utilized, contributing to
the probl.. of low inco.-s in rural areas. Due to skewed land distribution
before 1980, an agrarian refo~ process was initiated but it has not achieved the
expected rlsults. The poor perfonllnce of the reforMd sector is not surprising
considering the econa.ic policies preda.inant in the country during the last 10
years. Taese included currency overvaluation, export taxes, centralized
co...rcialization of ..jor agricultural products, and large budget deficits.
Pesticide IIInag_nt leaves ..ch to be desired. High levels of pesticide
intoxication are reported by public hospitals. Pesticides banned in other
countries are still used in El Salvador. High levels of pesticide residues have
been found in .ilk, as well as in livestock and hUMn tissue. All these probl..s
are the result of .isguided policies or failure to apply appropriate policies.

The _jor policies affecting sustainable agriculture are _crolCona.ic
policies, education, agricultural Mrketing, credit, land tenure, research,
extension, irrigation, and pesticide ..nag...nt.

7.1.1 Macroecon~ic Policies

Overvaluation of the colone during the past 10 years has been the
econOllic policy IIOst negatively affecting sustainable agriculture. This provided
an illPlicit subsidy to illPorts and an illPlicit tax on exports. An overvalued
colone ..ant producers received less for exported goods, and locally consu..d
agricultural products cost less. IlIPorts entered the country at a relatively
lower price, depressing local prices. Coffee, which was already subject to the
coffee export tax, was especially affected by this policy. Fa,..rs took the
credits they needed for production, but due to the low pric•• , their inca.. WlS
insufficient to pay their debts or to increase production. This situation has
br.c~ particularly hard on the agrarian refo~ participants, who also have the
burtan of .artgages frOll their original lan~ purchases in 1180.

All these factors, in addition to the disruption of the alWlCl conflict,
have resulted in serious deterioration of the country's fa~ areas. The lack of
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investment in soil conservation measures and inadequate manage..nt of the green
cover are among the major causes of the decline.

7.1.2 Education

The high illiteracy rate is an indicator of the education policy in the
country. Illiteracy makes extension training more difficult, because untrained
farmers are unable to adopt the modern agricultural techniques needed to maintain
soil productivity and produce competitively.

Inadequate education is also a probl.. for agricultural professionals
in the country. Most professionals are trained at the mid-level (agrona.ist or
Peri to Agr6nomo). They have learned crop production by following a set fOrlUla
and have too little soil fertility training to IIInage crop technologies in
different settings.

Attempts have h'!en made to design and introduce natural resource
awareness to the school curriculum, but no resources have been a110cated for
teacher training or texts and audiovisual equipment for students.

7.1.3 Agricultural Marketing

At the sector level, the policy of centralizing agricultural .rketing
for certain products such as coffee, sugar and cotton, in addition to price
controls on other products, Magnified the negative i~act of the ..croeconOlic
policies. The result was lower far. prices. invest..nts in the agriculture
sector were reduced, and fa~rs were unable to pay their loans. As stated
above, this weakened invest..nt in soil fertili~y ..intenance, proper pruning of
coffee trees, and other necessary conservation practices.

7.1.4 Agricultural Credit

To increase agricultural production, credit was ..de avanable to
farmers in an unfavorable ..croecona.ic environ..nt. The resulting low prices
translated into low returns on invest..nt. Consequently, farMrs were unable to
pay back their debts. Present circu.stances require a tight IIOney supply, which
translates into less credit for agriculture in I highly mortgaged fanl sector.
Without credit, the level of invest..nt is reduced. With low invest..nts, fanls
deteriorate, negatively affecting agricultural sustainability.

7.1.5 Land Tenure

The large and growing population cOibined with a skewed land
distribution has ..intlined pressure on the use of ..rginal land for far.ing
despite the agrarian refor. of 1980. In the refor., far.s larger thin 500 has.
were expropriated and assign.d to agricultural co-ops for.ed for such purpose.
Land renters of less than 7 has. had the opportunity to buy land. Land own.rs
of 245 has. or IIOre were giv.n the option of off.ring their land for sale.
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These land refor. operations were done through long·te~ credit to
individuals with no capital, so the farms had to be productive enough to pay
interest and capital. Forms of cred~t included land purchase loans as well as
production credit. This sch... was unfeasible, given th~ depressed crop prices
farmers were receiving, due to misguided macroeconoMic policies. These agrarian
reform farmers have been left with a large debt, which they have little chance
of repaying. The lack of resources to invest contributes to soil degradation and
loss of soil fertility.

A large proportion of the population still lives in the rural areas
with each fa.ily deManding a piece of land. This puts pressure on the available
land, forcing farmers to cultivate steep erodible soils.

Farmers do not invest in the farms because they don1t own theM. The
Government has been slow to assign ~and titles. Organization into cooperatives
deprives farmers of a sense of ownership. The large debt makes the. feel that
they have no stake in the far.. The fear of losing their lot _kes the.
reluctant to invest in methods th6t would make this activity sustainable.

7.1.6 Research

Research has been very li.ited due to the lack of budget resources as
well as equipMent and qualified personnel. Scientific understanding of
sustainable crop production practices for different areas in the country is
insufHdent. It is illpossible to apply the right agricultural practices without
such knowledge.

Very little research on pesticide ltilnag_nt has been conducted.
Little is known of alternative integrated pest Mnag_nt practices for different
crops grown in various soil and weather conditions. Si.ilarly, what little
research does occur is not shared, so that work on soils, water, and forestry are
rarely integrated.

7.1.7 Extension

Besides having no research results to apply, the extension service has
been investing its li.fted resourceS in too .ny diverse activities. The
proposed new policy of concentrating research activities on agriculture is IUch
.are sensible. Extension service personnel need training in sustaii.able
agriculture production practices, so they can trans.it th.. to the fa,..rs.

7.1.8 Irrigation

The irrigation policy has been unorganized. Irrigation .nag...nt is
done by the private as ..11 as the public sector. Good land has been irrigated
for pasture production. Fa,..rs at the "front end" of the syst.. use too IUch
water, leaving very little for downstrea. users. These probl... lead to poor
returns on irrigation invest.nt, as ..11 as soil erosion due to poor .nag...nt.
Both probl..s are detri..ntal to sustainable agriculture. Irrigated lind could
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be producing higher returns, and erosion could be reduced with proper management.

7.1.9 Pesticide Management

Several laws regulate pesticide use and connerce. How~ver, tlte
Directorate of Agricultural Defense lacks the budget to apply adequate controls.
It has neither the resources to conduct the necessary tests, nor the right
policies to obtain the resources. The result is continuing high levels of human
intoxication, in addition to the negative long-term effects on sustainable
agriculture. The indiscriminate application of pesticides kills natural
predators as well as the intended pests, which makes it more costly to apply
future integrated pest management practices. The result is an increase in the
costs of production. Pesticide residues contaminate the soil and streams,
ki 11 ing the microorganisms that fix 50i 1 nutrients, as well as the fishery
resources.

Continue !~~~ying the economic adjustment package of the
present Govern..nt.

Eliminate coffee export taxes.

Establish a· requirement to conduct environmental impact
assessments on all projects.

Invest more resources in education at the rural level.

Design a soil a..nd..nt project to su~sidize fanlers who adopt
the reca.llnded practices.

Approve the proposed soils law.

Review education policies. Illprove the literacy rate and
incorporate environMental education into the curricula.

Make credit available for IPM practices along with pesticide
purchases.

When pesticide use is required, make available resources for
the purchase of adequate handl ing equip.ent in the loan
progra••

o Eli.inate duty-free privileges in the illlportation of
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7.1.10 Recommended Policy Alternatives

Several policy alternatives were recommended to create an environ..nt
conducive to sustainable agriculture. The most important ones are listed here:

Review credit policies to make access easier for agricultural
investment.
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0

0
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0

0

0

0

0

0
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pesticides to all agencies that have such privileges.

o Include in every agricultural project a training module on
safe pesticide use and alternative pest Mlnag...nt·techniques.

o Improve pesticide labeling so an illiterate person can
understand safety precautions for applying it.

7.1.11 Recommendations for Future Research and Analysis

o Study alternative ways to finance the agricultural rssearch
needed to expand the production possibility frontier.

o Study alternatives for making the extension service IIOre
effective.

o Study the finlncing syst.. for agriculture to deteMline
alternatives to increasing credit availability for
agricultural production.

o Study the possibility of a land tax.

Study the agrarian reforM structure. Its econaic and social
objectives should be reviewed to deterwine alternatives.

o Study alternative ..chanis.s involved in the process of land
title transfer to reduce complicated and slow procedures.

o Study ways to IIOdify the research policy to con~uct IIOre IPM
research. Focus on extension where technologies exist and on
research where research is needed. Design, develop, and
iMpl...nt research with the participation of extensidn agents
and growers.

7.2 Foresta

The issues in forestry were treated as a unit, focusing on
deforestation, alternative uses of wood, reforestation, and forest ..nag...nt.

Population pressure has contributed to the rapid depletion of natural
forests in El Salvador. This deforestation 'took place to provide alternative
uses of wood (..inly energy), but IIOst significantly, to ..ke roOi for
agricultural production. It has now extended to areas that should be reserved
for forest production.

Forest resources are very little understood in El Salvador. Even
though forest areas are s..n, forest resources are rich in varieties of spectes.
Reforestation progra.s have be.n very U.tted, and lIOCIern techniques are not used
in forest resource ..nag...nt.
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The major policies affecting forest resources are education, land
tenure, the forestry law, lack of alternative sources of wood, research, and lack
of conservation incentives.

7.2.1 Education

Education policy appears again as a major inf~u~nce on the use and
management of natural resources. Education programs do not cover environmental
issues. Thus, the population does not understand the interactions of forestry
with water production and the ecological balance of the entire eco-system.
Forestry has been viewed as an obstacle to expansion of agricultura1 areas rather
than as a valuable resource.

7.2.2 The Forestrv Law

Decree 268 of February 8, 1973, the key Forestry Law, is outdated. A
regulation has never been written for it. It designates the Forestry Service of
CENREN of MAG as the ill1plelHnting institution. However, after MAG was
regionalized, jurisdictional problems arose. The law needs revision to shift the
emphasis from sanctions to incentives.

7.2.3 Lack of Alternative Sources of Energv

Firewood continues to be a major source of energy for rural fa.ilies
and agro-industries. Electricity has not reMched large areas of the country.
The armed conflict has been a major obst..:"'u to the expansion of the present
electricity network. Considerable reSOUf~~S ~re spent replacing lines and
equipment sab~taged by the FMLN. Firewo\;;:! is the only available alte"native to
the growiog demands for energy, a sittiation that accelerates the rate of
deforestation. However, it also presents an opportunity to develop forest
plantations to be used as a source of firewood. .ultiple-use tree plantations
have been one of th~ priorities of Project MADELENA.

7.2.4 Research

Even though El Salvador has ..ny tree species, little is known about
their growth in different agro-cli..tic environ..nts. The lack of knowledge
cOIIIPHcates efforts to dlvelop reforestation projects. Neither costs and
benefits nor rlturns of invest..nt can be esti..ted. One alternativl is to
extrapolate results frOll other countries. This is a risky practice for fnvest.nt
alternativls, howevlr, unllss the Issociated country and businlss risks are
considered. Heavy subsidies .y bl neoded to counteract this risk while research
is conducted.

7.2.5 Lack of Incentives

Given the lack of knowledge described above, it is no surprise that the
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banking system does not assume a lending risk in the agricultural sector. Thus,
no credit lines are available for reforestation. There are no subsidy or
incentive programs for reforestation. Given the small forest area remaining,
social benefits of reforestation are much greater than the private benefits.
Thus, agricultural subsidies are needed the activity to compensate for the high
private costs associated with the risks involved. Forests a..e critical to
preservation of the aquifers and the ecosystem balance. The benefits for the
entire society, not just for the investor who reforests, justify the subsidy.

7.2.6 Potential Policy Alternatives

o Establish a national environmental policy, in which the
interrelationship of all natural resources is clearly
delineated.

o D9velop an objective and practical national forestry plan that
includes a detailed description of the research needed to
improve the quantity and quality of this resource.

o Carry out reforestat ion programs 'for wood product ion,
watershed management, re~reation, and other uses IS a national
priority at the highest level of governMent.

Establish appr~priate long-te~, low-interest credits to
stimulate refurestation projects throughout the country.

o CompleMent the credit program with additional incentives, such
as fhcal deductions and technical assistance, to ensure
initial success.

o Design In incentive package for investment in reforestation
including a subsidy to ca-pensate for social benefits and the
risks involved in forestry.

o Recentralize the Forest Service with a national, specialized
focus.

7.2.7 Reco...ndations for Future Research an~ Analysis

o Carry out 4 detai led .canOllic study that quantifies the direct
and indirect benefits of fore~ts and forest products in El
Salvador.

o Carefully study and .an1tor s~ecies growth and behavior in
different, representative sites, as a basis for production and
econOllfc projections for planning, credits, and other needs.

o Carefully esti.te the d..nd for wood and wood products, both
tht national Mrket and the international d..nd, 'for
production purposes.
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a Measure and -anitor the role of forest~ in water production
per unit area, particularly in the Salvadoran highlands.

a Carefully study financial .adels that have proved successful
in prQlOting reforestation in ather regions of the world and
devise an appropriate .adel for El Salvador.

7.3 Wildlands and Biodiversitv

Four issues were identified under wildland and biodiversity:
protection of endangered sp.cies, biodiv.rsity, park and reserve ..nag...nt t and
ecotourisll. Due to the size of the country, wildland areas are relativ.ly s..l1.
The five IIOSt i~ortant natural areas are El I~osible (5,000 has.), Montecristo
(8,000 has.), Nancuchina.. (1,200 has.), Barra de Santiago (2,000 has.), and Los
Volcanes (7,000 has.). Only four of these areas have park wardens.

The country's biodiversity includes about 750 sp.cies ~. trees, 500 of
birds, 900 of butterflies, and aver 800 of ..rine fish. Little research has b.en
conducted an wildlife, and very little has been published an the country's
biodiversity. Basic studie~ ar. lacking and no fo~l education progra.s on
wildlands and biodiversity are includ.d in the school curricula.

The s..11 size of parks and r.s.rves ..k.s it difficult to preserve
large species of wild ani..15. Hunting and fishing are non-regulat.d activities.
Wild ani..ls are sold an city str••ts. Sales of ani..ls classified as endanger.d
species has reduced their population to v.ry low lev.ls. The list of .xtinct
species is growing rapidly. Protection of natural areas as such is still
believed to cOlpete with rather than cOlpl...nt rural and urban develoPlint.
Ecotouris. is v.ry li.it.d. None of the natural ar.as have infrastructur. for
fOnlal and open r.creational servic.s.

The ..jor poltc;ies are the CITES conv.ntion, CENDEPESCA's regulations,
and regulations lacunal, including lack of control in thl c~rci of wildlife,
lack of r.gulations for national park ..nag...nt and for hunting and fishing.

7.3.1 Th. CITES Conv.nt~

In 1987 El Salvador ratifild the CITES convention, which has
contribut.d to r.ducing the international ca.erce in endanglrld species.
Besides El Salvador's endang.rld specils, species fra. othlr countries werl
export.d through El Salvador blforl ratification of CITES. However, thl country
has Ylt to definl Appendix 3. In addition, cllar unifo~ procldurls are n..d.d
for custa. officials who frlqulntly .ncountlr probl..s in intlrprlting thl laws
and regulations.

7.3.2 CEHDEPESCA's Requll1iRnl

Rlsolution 265 of 1990 banned the fishing of dolphins, ..rine turtles,
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and lobsters with eggs Ind those under 20 c.s. long. This is I step in the right
direction for protecting endlngnred species. The Nltional Parks Ind Wildlife
Service should Idopt si.illr ..Isures to protect endangered species and define
Appendix 3 of CITES. The question of enforc...nt caplbilities r...ins
unanswered. It is doubtful whether CENDEPESCA has sufficient .uscle to enforce
Resolution 265.

7.3.3 Regulation Lacunae

No laws or regulations cover the co_rce of endang.red species,
hunting and fishing, or parks unlg_nt, I void that li.its the power of
authorities to control activities.

The lick of regulltions on thl ca.erc. of wildlifl hiS led s..
municipalities, like Sin Sllvldor and La Lib.rtad, to establish locil controls
for their jurisdictions. Without a nationll llw or regulation, the Gov.rn..nt
lacks the legll instru.nt t,l) regulate the ca.erce. This probl. is furth.r
COMPlicated by the jurisdictionll probl.. crelted with the d.centrali~ation of
MAG. NPWS lacks the personnel at the regional levil to control wildlife
co_rce.

A proposed llw for thl ..nag...nt of nltional parks Ind .quivll.nt
reserves WIS drifted in 1980, but did not progr.ss blyond MAG. The lick of
regulations ..kes ..nag...nt of parks and r.s.rvls a difficult task. Afurth.r
need is to define the privati s.ctor role in park and res.rvi ..nlg...nt, sinci
the private sector could problbly do I bitter job of ..naging PlrkS and r.s.rv•.
Incentives Ire needed to establish privati PlrkS and res.rves.

Hunters and fish.....n would ben.fit frOll laws and r.gulltions to
establish hunting Ind fishing s.asons according to the r.production Ind growth
pltt.rns of thl splci.s rlgull~.d. This would ..k. the busin.ss or sport of
hunting and fishing I sustlinlbll Ictivity.

7.3.4 Pot.ntill Policy Altlrnativ.s

o

o

o

o

o

Approv. a llw to protlct Ind ..nag. wildlif., including
regulations cov.ring wildlife ca..erCI, hunting, i~ortation,
Ind .xportltion, Ind protlction Ind r.cov.ry of Indlng.r.d
sp.ci.s.

Dlfin. the CITES App.ndix 3.

Estlbli sh a .bld private .nterprts./gov.r....nt a.ini strat ion
for the Museu. of Iitionil History.

Dev.lop .conOllicllly viable wildlif. production progr..s on
both the artisln Ind the c~rcill sCI1••

Revis. the publications policy to ..kl the tnfonlation
IVlillbll .ar. Icc.ssibl. to the .ntir. population.
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o Establish a national conservation policy.

o Transfer ..nag...nt of national parks and reserves to private
foundations.

Alternatively, return ad.inistrative authority to the National
Parks and Wildlife Service, together with the necessary funds
to provide basic required support.

o Design a syst.. of incentives for private owners to create
parks and reserves.

o IIl1prove a law for the ..nag_nt of national parks and
reserves.

o Use national parks as effective instru..nts of environ..ntal
education.

7.3.5 Reca..endations for Future Reselrch and Analysis

o Study Ilternltives for org.nizing reselrch efforts to study
life cycles Ind .nviron..ntal r.quir...nts of native plants
and ani..ls with id.ntifi.d ca..ercill pot.ntial Ind/or in
dlng.r of extinction.

o Study alt.rnltiv. ways of financing activities to protect
.ndlng.r.d sp.ci.s.

o Ca.pl.t. I sltisflctory syst.. for classifying n~tural Ir.ls
in £1 Salvldor IS a blsis for cons.rving th...

o Study the .conOllic Ind socill r.turns of .cotouriSil in £1
Silvador.

o Th. pr.vious r.ca.endation iaplt.s the n••d for car.ful
studt.s of distributton, b.havior, r.production, f.edtng
hlbits, Ind oth.r basic .nvironlental requir...nts of .ost
sought-aft.r wildlif. (or equival.nt tratts of natural
.cosyst_s) as a basis for planning trips Ind prOllOting
.cotouris••

7.4 Wlt.rsh.~ 8Inlg",nt

Th. _jor wat.rsh.d Mnag_nt issu.s ar. wat.rshed Mnag_nt as such,
wlter us., wat.r ..nlg_nt, wat.r qual ity, cOlstal zone unlg_nt, and
fish.ries. The country has 590 riv.rs and str.... and is cov.red by 17 ..jor
wltersh.ds, SOlll of which ar. shar.d with n.ighboring countri.s. For .nag_nt
purpos.s, the country is divided into 10 ~ydrographic r.gions.
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Watersheds are not ..naged as units. Several institutions use part of
the watershed resources, but no one oversees the entire syst... Water quality
;s low, and ..nag...nt of water resources is inadequate. This causes probl..s
of unfair distribution a.ong users, wastes, and severe water erosion. Coastal
zones are being destroyed and conta.inated. Fisheries are being over-exploited.
The number of shri~-cltching ships exceeds the reco...ndation for sustainable
production. Mainland fish.ries d.v.lop..nt is at a very early stag••

The _jor pol icies affecting wa,tersh.d ..nag_nt are inadequate
agree..nts with neighboring countri.s on _n,aging c~n watersheds, inadequate
and old water laws and regulations, inadequate _nag...nt of water resources, and
inadequate fish.ries r.gulations.

7.4.1 International Bilateral Agr....nts

The L.-pa, El Salvador's _jor river, and Sa.8 of its tributaries
originate in Honduras. Other watersheds are shared with Guat...la. Existing
tr.ati.s ar. very li.ited and off.r little protection for El Salvador. Thus,
bilat.ral agre_nts are an area of ut.ost i~ortance for the country.

Special attention should b. plac.d on the Gulf of Fonseca, which is a
resource shar.d by three countries and hiS been in dispute for ..ny yelrs.
N.gotiations underwly in the international courts should include a _nlge.ent
plan for the future thlt would encourlge sustlinable use of the gulf and avoid
future disput.s.

7.4.2 Wlt~r Laws and Regulations

The _ny laws Ind regulations covering the use and ..nag_nt of water.
hive been the subject of extensive studies Ind s..inars. They have blln revised
and analyzed. One product of the analysis was I draft of I new llw on irrigltion
and drainlge to be su~itted to congress.

7.4.3 Manlg...nt of Water Resources

Poor ..nlg...nt by both the private Ind the public sectors results in
poor water quality, as .11 as .huse Ind waste of water resources. Policies Ire
needed to i.,rove the ..nag...nt of wlter resources, Iddressing these probl..s.
ANDA plays an essential role 1n this Irea, and tts pricing and ..nag_nt
policies need special attention.

7.4.4 Fisheries Regulations

The general la. of fishery activities, approved in 1981, has no
regulltion as yet, which gives rise to discrepancies Ind differences in
interpretltion. The law currently has jurisdictional probl..s, since MAG WIS
decentrllized after it was approved. The llw designates CENDEPESCA as the
responsible institution but with decentralization, the regional offices were
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assigned responsibilities for supervising the region. This created a conflict
between CENDEPESCA and the regional offices, cOlllplicating application of the law.

7.4.5 Potential Policv Alternatives

o Use the Central Alerica Agre...nt for the Protection of the
Environ..nt to develop actions and progra.s to better ..nage
the watersheds whose areas cover more than one country.

o Revise the treaties with Guat..la and Honduras to define
co-.on manag...nt of the watersh6ds and waterways c~n to
more than one nation.

o Design a policy on integrated watershed ..nag...nt.

o Approve the proposed irrigation and drainage law.

o Look at water use alternatives as a way to reach the opti~.

for the entire syst.., not just specific sectors.

o Design a policy to sti~l.te and regulate the ~ltiple uses of
lakes created by hydroelectric da.s.

o Design a policy to consere and protect superficial and
underground wlter sources.

o Develop a policy to protect and conserve wlter sources for
hu..n consu~tion.

o Develop. policy to control and use rainwater in criticil
watersheds.

o Develop I policy on the ..nlg_nt of rlinwater in urbln
.r.as. This ..nlg_nt lUst be int.grlt.d into watershtcl
..nag_nt as uncontrolled drainlge cluses the largest
Ilterations of nlturll wltersheds.

o Establish unifol'll wlt.r quality standards for the entire
country.

o Review the Wlt.r quality testing policy and invest..nt
proctclures to provide testing llboratori.s for the thr.e
regions of thl country: West, Clntral, Ind East.

o Review the sinctions syst. to ..ke it prlctical in its
Ipplicltions.

o Rlview AIDA's wltlr filS to includl finlncing of IUnicipll
wastewater trlat..nt pllnts.

o Rlview irrigltion fl.s to includl Wltlr quality and
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..intenance financing.

o Issul a coastal zone protection policy for the country as soon
as possible.

o Define the research policies to dete~ine actions needed to
sti.ulate the recovery and preservation of the coastal zone.

o Establish a single centralized ad.inistrative unit to be in
charge of supervising the illple_ntation of the proposed
protection policy.

o Pra.ote an ecological treaty with Honduras and Nicaragua to
preserve and protect the Gulf of Fonsecas' coastal zone.

o Adhere to international treaties prohibiting the dUliping of
radioactive or industrial toxic wastes into territorial
waters.

o Reduce thl nU~lr of licensed fishing boats.

o Establish quality control and health control policies.

7.4.6 Reca..endations for Future Research and Analysis

o Study altirnativi organizational sch_s for _naging the
country's ..jor watershlds.

o Study altirnativi ways of organizing to assurl adlquatl
coordination a.ang institutions using watlr for difflrlnt
purposls.

o Study alt~rnativls for clntralizing watlr quality control in
a singll "lnit.

o Study policils on standards to syst...tically tlSt thl watlr
quality of rivlrs, llklS, llgoons, undlrground sourClS, Ind
thl coastll zonls.

o Study funding altlrnativls for privatizing thl tlchnology
glnlration and transflr functions of CENDEPESCA.

o Study thl potlntial for Istablishing a rlgionally supportld
coastal and ..rinl rlslarch clntlr.

7.5 Cross Cutting ISIUI'

Clrtlin issuls werl ca..on to all or slvlral of the ..jor th...s,
including thl Iffect, of thl war, thl ca-binld .ffect of low llvll, of .ducation
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and incoMe and a growing population, inad,l)quate and centralized budgets, gaps
between policy fOMILIlfttion and inlp18.r~tation, policy voids, overlaps in
institutional jurisdiction, and conflicti~g policies.

In a country with a 10 year old war, it is difficult to think of the
future; survival is the present worry. P'eople are afraid to invest given the
eventuality of losing everything, including their own liVflS. The wid.scale
destruction of roads, bridges, power stations, buses, cotton mills, factories and
other investment stocks continues unabated. In a war situation people becOl8
reluctant to invest in the future, and El Salvador has be.n no exception. The
Governllllnt has been forced to reduce invest.nt in infrastructure and hu.n
development, as well as in social progra.s. Confusion, opportunis., influence
peddling, and abuse of authority are all ca.on probl.s in situations of
military conflict.

Proper manag...nt of natural resources blco..s especially difficult in
El Salvador, where the high population density puts heavy d...nds on natural
resources. This probl. is aggravated by the high rate of illiteracy and the low
level of knowledge on environMental issues.

Inadequate and centralized budgets are an issue throughout the
Govern..nt in El Salvador. In MAG, salaries cGlprise about 90 percent of the
budget and fuel uses another 5 percent, leaving only about 5 percent for
operations. The sa. probl. applies to every .inistry and decentralized
institution. Good technicians have quit the Govern.nt, and others have left the
country due to low salaries. Thus, supervision of pesticide use, water use,
water quality, fisheries, and other areas cannot be adequately carried out.

Another cross cutting issue is the gap between policy fo~lation and
impl_ntation, a crucial probl. in El Salvador. Laws ar. writt.n with
excellent intentions, but i~l..ntation leaves .uch to be desired. The
Directorate of Agricultural D.f.nse lacks the personnel to .nforce the laws
regulating pesticides. The For.stry Service is unable to enforce the For.stry
Law. CENDEPESCA lacks the r.sources to .nforc. the Fisheries Law. In oth.r cases
the llw's regulations ar. n.v.r written and i.,l...ntation beca.es difficult due
to interpr.tation probl.s. Regulations have not b.en written for the Forestry
Law or the Fish.ries Law.

The li.ited illpl...ntation is frequ.ntly r.lated to the previous issue,
lack of adequate budget. In other instances it is the Gov.r~nt's lack of
politicil will. On the other hand, ..ny regulations are difficult to Ipply in
1 country undergoing ar.ed conflict.

POltcr voids are obs.rved in IICSt areas. Ther. are no specific
policies on soi f.rtilityand land use according to soil class,.s. In p.sticide
us., El Salvador tlnds to follow othlr countrils' standards, although it is in
the process of devlloping its own pesticidl standards. Thlrl arl no Sit
standards on forest .nag_nt. Ca.erci in endanglrld specils is not regulatld.
Knowledge of thl country's biodivlrsity is lacking. Acohlrent Sit of policies
on biodivlrsity has not blln dlvllopld. Watershld .nag...nt is not cllarly
definld. Coastal zones arl not regulated.
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The proble. of institutional jurisdiction is most severe in the
management of critical watersheds. No institution has responsibility over
watersheds as a whole, although several institutions use watershed resources.
Severe jurisdictional conflict is also an issue at MAG.

Policy conflicts constUute another _jor problem. Coordination in the
pursuit of common g061s should be stressed.

7.5.1 Potential Policy Alternatives

o Decer.tralize institutions that can generate their own
resources and give the- cOllplete independence. Appoint a good
board of directors and develop policies that wi 11 assure
success.

o Invest heavily in develop.-nt alternatives to provide jobs for
people whose current occupation and source of 1nco.. is the
war.

o Launch an aggressive literacy progra. and educate the
population on environ..ntal issues.

7.5.2 Reco...ndations For Future Research and Analysis

o Study alternatives for generating resources for the
decentralized institutions proposed above.
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APPEmIl A

USAID/ROCAP RENARM PROJECT
NATURAL RESOURCE POLICY INVENTORY

IN EL SALVADOR

SCOPE OF WORK

APolicy Inventory for Natural Resources will be conducted for USAID/ROCAP
in cooperation with USAID/San Salvador by a tea. under the' ausf1ces of the
USAID/s&T Agricultural Policy Analysis Project, Phase II (APAP II over a four
weeks period starting on june 18, 1990.

The Policy Inventory will identify policies and regulations that affect the
natural resource base in El Salvador. The natural resource issues which will be
emphasized in the Inventory concern:

1. Sustainable agriculture issues including land utilization, land tenure,
soil fertility and pesticide use.

2. Production fra. natural forest issues including deforestation, enlrgy
source, reforestation and forest ..nag...nt.

3. Wildlands and biodivlrsity issues including Indanglrld splcies
protection, park and reserve ..nag...nt as well as othlr biodivlrsity
and resourci use intlrdlplndlncies.

4. Watershld ..nag...nt issuls including watlr use, energy sourCI,
fisheries, watlr quality and watlr ..nag...nt.

The invlntory is dlsigned to servi as the basis for in depth policy
analysis and to facilitatl policy dialogue conclrning natural rlsourcls in £1
Salvador.

There arl four ..jor ca.ponents to conducting the Policy Inventory:

1. Identification of policies and regulations of both public and privati
institutions at the regional, ..croecon.ic, sector and subsector level
which affect the natural resource base. The ..in objective(s) of the
rlspective policils and regulations will be stated.

2. Ide~tifications of the public and private institutions which ..ke or
i.l_~lt the respectivi policies and regulations stated in (1).

3. Apreli.inary qualitative assess.nt of the i.act of these policies and
rlgulations on each of the natural resources.

4. Identification of the ..in policy alternatives and factors affecting
possible policy refo~.
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APPENDIX B

GUIDELINES FOR CONDUCTING A NATURAL RESOURCE POLICY INVENTORY 1

B.1 Introduction. A policy inventory is a tool developed by the APAP
as an aid to decision-makers. The inventory consists of (1) a list of .ajor
policies affecting the natural resources and (2) a preliminary assess..nt of
their impact on key natural resources. In addition, the inventory co~rises a
catalog of government and private agencies responsible for policy implementation
and specifies policy alternatives.

The policy inventory is a highly flexible tool. It can be scaled upward
or downward, depending on the needs of the particular country or agency, the
availability of infonlation, and Iccess to analytic resources for the inventory.

This annex presents SOle guidelines for conducting a natural resource
policy inventory in El Salvador. It was developed with the intention of providing
a common language and focus for all the -..hers of the tea••

B.2 Causes of Environ..ntal Degradation. The causes of environ..ntal
degradation and depletion of natural resources can usually be grouped into:

1. Population pressures.

2. Market failure.

3. Policy failures.

The .ast important ..rket failures affecting resource use and
Mlnage..nt are usually the following:

1. IF-defined or totally absent property rights.

2. Unpriced resources and absent or thin ..rkets.

3. External diseconOllY clused by an inlbility to assess individulls and
enterprises for all the costs which their activities i.,ose on society.

4. Public goods that cannot and/or should not be provided by the
private sector through the ..rket.

5. Lack of cOIIIpetition in the fOI"ll of -.Jnopolies, oligopolies or
se,..nted ..rkets.
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6. Myopia in the sense of "too short" planning horizons or "too high
II discount rates, arising fro. poverty, impatience, and risk or uncertainty which
affect individuals but not society as a whole.

7. Irreversibility. This is when market decisions under uncertainty
lead to irreversible results.

Growing pressures to convert forests to other use~ is leading to soil
degradation and decertification, declining water quality, rising costs of
hydropower and irrigation, and loss of valuable non-wood products and services
of forests.

B.3 Evaluation of Policy I_acts. Policy interventions are intended to
improve welfare in the agricultural sector, the econOMy as a whole, or for
particular segments of society such as consu..rs, producers, or both. However,
since policies distort ..rkets, they inevitably i~ose costs, both in terMS of
resource reallocation and distributional effects. Policies and progra.s also
involve financial costs which are generally associated with policy illpl_ntation
and ad.inistration. Further, costs and benefits generally accrue to different
socioecono.ic groups.

In the past, very little attention was placed on the illpact of policies
on natural resource depletion or degradation. Objectives of the policies were
concentrated on the goals stated above. This has led to regional, .cro, sectoral
and sub-sectoral level policils that inadvlrtently have had a negative illpact on
the natural resources.

A central objectivi of policy ought to be correcting, or at least
reducing the adverse illpact of ..rklt failurls. Whilegovlrn..nts do sa.eti..s
act in this way, at other ti..s thlir actions arl perversl, thlrlby Ixacerbating
the effects of a ..rket failurl or crlating a policy .ililu in which the free
play of ..rket forces leads to environ..ntal degradation and risourci depletion.
Exallplls of policy failure include subsidils on capital, pesticides use and
irrigation water. Also, failure to issue slcure land tittles, interest rate
cenings, failure to acco.-odate custOMry rights of ca.,,,,itils to use and
..nage rlsources, tax rlgi..s and provision of frle (or cheap) slrvices and
in~~astructurls which underwrite thl convlrsion of tropical forests arl other
Ixallplls of policy failure.

The areas of 111pact will vary frOil country to country according to the
priority areas identified by the client. In the case of El Salvador, the Scope
of Work (Annex A) identifies the following areas: (1) sustainable agriculture;
(2) production frOil natural forests; (3) wildlands and biological diversity; and
(4) watershld ..nag...nt.

The first step in a qualitative analysis of illpacts is to list the
relevant policils.

The next step is a .are detailld Ivaluation of each policy. Thl typls
of questions of interest are the following:
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1. a. How effective is the policy in meeting the objective?

b. If the policy is not effective, is it due to illpl..ntation
problems? Or are there other (i~stitutional) proble.s?

c. Is the selected policy at fault? In other words, is this an
appropriate policy given the objective?

2. a. What are the benefits and costs of the policy?

b. How are the benefits and cots distributed?

c. Do the costs out-weigh the benefits or vice versa?

3. a. Are there unintended consequences?

b. Do the unintended consequences illpr'ove the natural resources.

c. How are the benefits and costs of thl unintendld consequlnces
distributed?

8.4 Identification of Institutions. For each policy identified, it is
important to deter.ine the i~l...nting agency or agencies and the division of
authority and responsibility between th... ThIn it is necessary to dete~;ne

whether the imp1...nting aglncies are providld adequate financial and staff
resources to be effectivI. The capabilities, training, and efficilncy of aglncy
personnel are also significant factors 1n effective policy illpl...ntation. In
conducting the inventory, the following qUlstions should be asked:

1. What institutions arl involved in illpl...ntat.on of current policy?
Can they playa constructiv. roll in policy r.fore? Alt~rnativ.ly, ar. th.re
local ..nag...nt options which would b• .ar• • fflctive? What inclntives would b.
required?

2. What roll should national govlrn..ntal institutions play?

3. How can NGOs, think tanks, acad.ic institutions, the private
s.ctor,
Ind international donors b. hllpful?

8.5 Isllnt1fi~at10n of AlternaSiDl. Onci the analyst has d.t....in.d
that a policy or Sit of polici.s ought to bl r.fo....d, it is uSlful to provide
the policy .kers and donor with a s.t of reca.endations for alt.rnative courses
of action.

Th. analyst .y d.cid. that a particular isSUI or Sit of issu.s
r.quires additional r.s.arch and analysis. Sa.e issu.s .y b. too caIP1•• or
sufficient data ..y not be availabl. during thl coursl of a policy inv.ntory for
thl analyst to dlcid. wh.th.r or not thl policy should be changed. In this cas.,
the analyst can provide a us.ful s.rvici by idlntifying issuls that nl.d furthlr
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investigation and analysis. The analyst can also make suggestions as to the .ast
useful analysis for further decision-making. In the process of dete~ining these
alternatives, the analyst should consider the govern.nt's overall objectives and
use the following questions to guide his or her thinking:

1. Is this an appropriate set of objectives given current conditions
in the macro~econ~ and the natural resource base? .

2. Do the stated objectives "I111tch" the objectives as "revealed" by the
government's actions in implementing natural resource policies?

3. Can the objectives be met by natural resource policies?

The analyst ..y suggest that the policy or set of policies should be
rescinded. Such a drastic solution should be offered only if it is dete~ined

that the cost of continuing the policy in econa.ic, financial, political or other
terms is not sustainable. It is necessary for the analyst to support this
reeommendations with strong evidence.

Asecond alternative is to suggest that the policy should be continued
with IIOdifications. This would be a solution if a policy was considered basically
sound, the benefits outweighed the costs, and the distribution costs were
socially and politically acceptable but there were i~l ...ntation probl..s. This
reco.-endation should be accalpanied by suggestions for alternative courses of
action to solve the i.,l...ntation proble.s.

The third alternative is for the analyst to suggest that a policy be
replaced by other, lare appropriate policies. In ..ny cases, a selection of
alternatives is available to ..et a policy goal.

When the policy inventory infor.-tion set is cOlplete, tt should be
carefully reviewed for ca.pleteness, consistency and accuracy.
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APPENDIX C

INTERVIEWS CONDUCTED AND POTENTIAL CONTACTS FOR FURTHER RESEARCH

Adolfo Flores Arias - Credit Manager, ISTA

Ana Luz Mena - USAID!Agriculture

Angel Vaquero - MAG/Directorate of Agricultural Economics

Antonio Cabrales - Minister of Agriculture, MAG

Boanerges VillagrAn - Chief, Forestry and Fauna Service, CENREN, MAG

Carlos Bendesul - FAD

Carlos Marino Garcia - MAG/CENTA/Seed Certification

Carlos Roberto Hasbun - Director, National Zoo

Clemence Weber - USAID!Agriculturl

Dinora YaMigishi - Planning Dlpart..nt, FINATA

Ernesto L6plz Zlplda - Chilf, Biology Depart..nt, Univlrsity of El Salvador

Ernesto Soto Go.-z - Banco Salvadorlfto

EVlr Anaya - MAG/CENTA

Francisco Banlgas - MAG/Directoratl of Agricultural Econ~ics

Francisco Guido - Planning Dlpart..nt, ISTA

Francisco Molina - USAID/EPA

Gonzalo Martinlz - Dirlctor, Glnlral Dirlctoratl of Irrigation and Drainagl, MAG

Hugo HUlzo - Chilf, Turiclntros and National Parks Dlpart..nt, ISTU

Hugo Za~rana - Director, NADELEIA Project, CATIE/CENREN

Jorge Garcia - Advisor, Forlstry and Fauna Service, CENREN, MAG

Josl E. Mixco Sol - Dlputy Genlral Nanager, ISTU

Josl Rosa Moreno - Chief, Planning Office, Genral Dirlctorate of Irrigation and
Drainage, MAG.
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Josi ~oberto Duarte - Salvadoran Ecological Foundation

Jos6 Roberto Ochoa - ANDA

Josi Luis Rodriguez - MAG/CENRE'I

Juan Marco Alvarez - Salvadoran Ecological Foundation

Manuel Ponce - Agro-forestry Support Project for Low 1",0" Co.-unitites, FAO,
PNUD, CENREN, MAG.

Maria Teresa de Reyes - MAG/Directorate of Agricultural Defense

Marino Molina - FUSADES/DIVAGRO

Marisol de Toledo - MAG/Office of the Minister

Mercedes Llort - MAG/OSPA

Mike Wise - USAID/Agriculturl

"apole6n Leiva - Chief, Planning Deprt..nt, CENDEPSCA

Pedro Negr6n - USAID/Agriculturl

Plutarco El;as Echlgoyen - MAG/Dirlctorate of Agricultural Dlfinsl

Raul Eduardo Gochls - Manager, APA

Raul Guiller.a Toledo - USAID/Health

Rafall Eduardo Rubio - Ministry of Public Health Ind Socill Assistlnce

Rlnl Gonzal0 MenAndez - Project Offic., G.neral Directorate of Irrigltion and
Drlinag., MAG

Ricardo A,..ndo H.nlnd.z - Dir.ctor, CENDEPESCA

Ricardo Barahona - UCA

Ricardo R.bollo - MAG/OSPA

Rodolfo Cristales - USAID/Agricultur.

Rutilio Diaz, Legal Advisor - CENDEPSCA

Salvador Urrutia - Dir.ctor PERA

Siul Contreras - MAG/Directorlt. of Agricultural Defense

Zul.. d. Mendozl - Dir.ctor, Nltionll PatrilDny, Education Ministry

161



REFERENCES

Asociaci6n dl Productoris dl llchl dl El Salvador. IIDiagnostico y
Plantea.iento de Politicds para el Rescate de la Ganaderia de leche en El
Salvador ll

• San Salvador. El Salvador: Asociaci6n de Productores dl leche
de El Salvador. Abril 1990.

Asociaci6n DeIOgrifica Salvadorena y Centro dl Control dl Enfl~dadls.

Eneulsta laci..l de Salud F..nia.., FESAL-. El Salvador. San Salvador.
El Salvador: Asociaci6n DeIOgrifica Salvadorena y Centro de Control de
Enfe....d.des. Marzo 1989.

Banco Central de Reserva de El Salvador. "Presupuesto Monetario 199011
• San

Salvador. El Salvador: Banco Central de Reserva de El Salvador, 1990.

Banco de Fo.nto Agopecuario. "MeIOria dl laborls 198911
• Nueva San Salvador.

El Salvador: Banco de F~nto Agropecu~rio. Febrero 1990.

Banco Intera.ricano de Desarrollo. "Info... Econ6llico. El Salvador ll
•

Washington. D.C.: BID. OctubrI1984.

Ben,tez Arias. Manuel. "Est~atlgias Para el Desarrollo Ecologico Nacional dl
El SAlvador." San Salvador. El Salvador: Clntro d, Invlstigaciones
Tecnologicas y Cientificas.

Co.isi6n Ejecutiva Hidrollictrica dll R'o l.-pa (CEl). "Pri.r Plan. Nacional dl
Desarrollo Energitico Integrado 1988-2000. 11 San Salvador. El Salvador:
CEL, 1987.

Centro dl 0lsarroll0 PIsqulro. IIAnuario Pesqulro 1989. II San Salvador. El
Salvador: MAG. CENOEPESCA. 1990.

Centro dl Desarrollo PIsqulro. "Pol,tica Pesqulra. 1l San Salvador. El Salvador:
MAG. CENOEPESCA. junio 1990.

Consortiu. for Intlrnational Crop Protection, IlAn Enviro~ntal Asslss..nt of
PISt Manag...nt Practici. and Plsticidl USI in El Salvador". Maryland:
ConsortiUl for Intlrnational Crop Protlction, January 5, 1989.

Oaughlrty. Howard E., IlMan-Inducld Ecologi Changl in El Salvador. Il Ph.D.
Oisslrtation Univlrsity of California. los Angills, California, 1969.

Daughlrty. Howard E., and Oanill Shlrrill. "National Stratlgy for Natural
Risourci Manag_nt - Prl11.inary Olsign." San Salvador, El Salvador:
USAID. Slptllblr 1989.

Dlras Cortez, J. It al., "Zonificacion AgrocU_tica para el Cultivo de 11
eafi In la Zona OCcidlntal de El Salvador. Il TI.is Univer.idad de 11

162

..



Salvador. San Salvador, El Salvador: Universidad de El Salvadro, 1989.

Direcei6n Genera'] de EeonOll'a Agropecuaria, A....rio de Est.distie.s
Agropecu.ri.ss 1988-1981. San Salvador, El Salvador: Ministerio de
Agricultura )' Ganaderia, 1989.

FernAndez, D.A., Y Parejo G., J., Aspecto Econ6.ieos de la Meteorolog'a.'
Madri, Espafta: Instituto Naeional de Meteorolog'a, 1984.

Flores, R.D., "Disponibilidad de Hu.dad en .1 suelo por .dio del Mltodo del
Balance H'drico." Publieaci6n Tlcnica 130. Servicio Meteoro16gico. San
Salvador, El Salvador, 1985.

Foy, George and Henun Daly, "Allocation, Distribution and Scale as
Determinants of Environ.ntal Degradation: Case Studies of Haiti, El
Salvador, and Costa Rica". Washington, D.C.: The World Bank, Septe.er
1989.

Fundaci6n Salvadorefta para 01 Desarrollo Econ.ico y Social, "MlIIOria de
Labores 1989". San Salvador, El Salvador: FUSADES, 1990.

Guerra y Guerra, Hugo, "Ecological Crisis in E1 Salvador. A N.tion.l
Chillenge". Paper presented at Duke Univesity, Durhan, North Carolin., May
1990.

Guevara Moran, Joaquin Alonso y otros, El Salv.dor, 'Irfil ~1entll, Estudio
dl C-.po. San S.lvador, El S.lvador: EMTECSA de C.V., USAID, April 1985.

GuzllAn, G.T., liLa Can'cula In'terestival en El Salvador. II Turrialba, Costa
Rica: CATIE, 1979.

GuzllAn, G.T.: "Estlci6n Bisici de Conta.in.ci6n Allbtental In .1 Cerro Vlrde,
El S.lvador." Pri..ros Rlsult.dos. S.n S.lv.dor, El Sllv.dor: Sirvicio
Mlteoro16gico, 1979.

Hlnsen, Stlin, "Dlbt for Naturl Sw.ps: Ovlrvtew and Discussion of KlY Issuls".
Washington, D.C.: The World Bank, Febru.ry 1988.

Hlrgreaves, G., liLa C.n'cula In El S.lvador." S.n Salv.dor, El S.lvador:
FUSADES, 1988.

Kushalappa C., "Un Siltl. dl Prlvtst6n dl Roy. dll C.ft::~o y su E.llo In la
SI11cci6n dl Epoci dl Aplicaci6n dl Fungicidls." Traducci6n ISIC.

Kushalappa C. It al., "Ferrug.. do C.flltro: Av.ltacao dl Prol6sticos Si.lls
e COliplexo, Par. Escolhlr IS Epoels dl Aplicaclo dl Fungicidl." XI
Conlrlso Brlsl1ltru dl PlsquillS Cafllirls.

Larios, J. Editor, "Alr1cultura In Zonls Aflctldls por Cln'cul1 Intlrlstival
In El Sllvldor." Sin Silvador, El Sllvldor: CATIE-CEITA, 1182.

163



L...s Serrano, F. "Planificaci6n de los Recursos Naturales Para el
Aprovecha.ientc Racional MQltiple de los Recursos Hidrlulicos en El
Salvador. II San Salvador, El Salvador: Direcci6n General de Recursos
Naturales, MAG, 1973.

Leonard, Jeffrey H., ..tural Resources and Ec....ic Develos-nt in Central
..rica: A Regional EnviiGi=ntal Profile. Washington, D.C.: International
Instituta for Environ..nt and Devalopient, 1987.

Madrid Cerna, E.ilio, "Principios SIs;ccs Progra.. Nacional, Investigaci6n 
Extensi6n Agr'cola, Proprosici6n Nuevo CENTA." San Salvador, El Salvador:
CENTA, Junio 1990.

Martinez Cruz, Ana Carolina, "Situaci6n Ecologica en El Salvador y
Alternativas de Soluci6n." Monograph, August 1989.

McArthur, R.H., E. Q. Wilson, The Theory of Island Biography. Princeton, N.J.:
Princeton Un;versity Press, 1967.

McReynolds, SalUel A., ThQlas M. John,ton, Peter H. Gore and Joe D. Francis,
liThe 1989 El Salvador AgricuHural Land Use and Land Tenure Study. II

Washington, D. C.: Nltional Cooperative Business Center, Nov"er 1989.

Mijers, N. A WlAlth of Wild Species: Storehouse for Hulan welfare. Boulder,
Colorado: Westview Press, 1984.

Ministerio de Agricultura y Ganader'a, II Docu..nto del Proyecto:
Agra.teorolog'a Ca.o Ayuda a la Producci6n de A11.ntos (1983 y 1987). II

San Salvador, El Salvador: MAG.

Ministerio de Agricultura y Glnlder'a, "Diagnostico del Centro de Tecnolog;a
Agricoll." San Andrls: Centro de Tecnolog'l Agr'coll, Enero 1990.

Ministerio de Agricultura y Ganader'a, ilLinH.ientos Blsieos plra el
Mejora.iento del Sist_ Nletonal de Investiglei6nM

• San Silvador, El
Sllvldor: MAG, MlYo 1990.

Ministerio de Agricultura y Glnlder'a, "MlnUll de Organizleion Generll del
Ministerio de Agriculturl y Ganader'I··. Sin Silvador, El Silvador: Oftcina
Sectorial de Pllnifieaci6n Agropeculril, Mlrzo 1990•

.Ministerio de Agrieulturl y Glnlder'l, Pol,ttea. llnerale. J E'PIC'ftea. del
sector Publteo AgroplCUirto. San Silvador, El Sllvldor: Ofietna Sectortal
de Pllniftelet6n Agropeculrta, Mayo 1988.

Ministerio de Agrieulturl y Glnader'l, -PoUttea lactonal de It•• II

Soyapango, El Salvador: Direeci6n General de Rtego y DrenaJe, 1990.

Ministerio de Plantficacion y Coordinleion del De'lrrollo Econa-teo y SOCill,
Plan ........rrollo Ee_teo J Social I_-IIM. Sin Silvador, El
Salvldor: Mtntsterto de "antftclcton y Coordtnaeton del Deslrrollo

164



Econa.ico y Social.

Murillo S., R••t al, IIZonificaci6n Agrocli_tica de los Cultivos d. Soya,
Man' y M.16n en las Areas Algodoneras de las Regiones Paracentral y
Oriental d. El Salvador. II Tesis Universidad E"flngllica de El Salvador. San
Salvador, 1989.

Nathan Robert R. Associat.s, Inc., II An Inventory of Policies Aff.cting
Agriculture in El Salvador". San Salvador, El Salvador: USAID\El
Salvador, August 1984.

Norton Roger D. and Mercedes Llort, IIUna Estrategia Para la Reactivaci6n del
Sector Agropecuario en El Salvador. 1I San Salvador, El Salvador: Fundaci6n
Salvadorefta para el Desarrollo Econ~ico y Social, Octubre 1989.

Norton Roger D. and Mirna Lilvano, IIFood lliports, Agricultural Policies and
Agricultural Develop.-nt in El Salvador, 1960-1987. 11 Washington, D.C.:
Robert A. Mathan Associates, June 1988.

Oficina Especializadl d.l Agul (OEDA), IIDiagn6stico d. 11 Situaci6n Jur'dica
Sabre el Riego en El Salvador. II San Salvador, El Salvador: MAG, Marzo
1989.

Oficina Sectorial d. Planificaci6n Agropecuaria, "Plan Quinquenal d. D.sarroll0
Agrario y Pesquero. 1I San Salvador, El Salvador: MAG, 1985.

PNUD/GOES, "Plan Ma.stro d. los R.cursos H'dricos en El SllvMdor. II San Salvador,
El Salvador: PMUD/GOES, 1982.

Proyecto Planificaci6n y EVIlulci6n de 11 R.fo.... Agraril, (PERA), -VIII
Evaluaciln del 'raelso de ."0,.. Agraria.- San Salvador, EL Salvador:
Oficina S.ctorial de Pllnificlci6n Agropecuaril, Minist.rio de Agriculturl
y Glnader'a, S.ptie.br. 1989.

Slrlvia, L.A., IICondicion.s Met.oro16gicls que int.rvienen.n .1 D,slrrollo d.
los Tizon.s d.l Taate. - Publtclci6n Ticnici 121. San Salvldor, E1
Salvldor: S.rvicio Met.oro16gico, 1980.

Servicio For.stll "Anulrio For.stll. 1I El Sllvldor: Mintst.rio d. Agricultura.
Dirlcci6n G.n.rll dl R.cursos Miturilis R.novlbl.s, S.rvicio For.stll y d.
Faunl, 1982.

S.rrlno Clcerls, Rlfl.l Antonto, "El Probl... Ligal d.l Medto Albi.ntl In El
Salvldor y Posibl.s Solucion.s. 1l San Sllvldor, El Salvldor: Clntro dl
Invlstiglctonls Tecnologicis y Ci.ntificis.

S.rrlno, Frlncisco, Supervivencia 0 Extinci"; 11 Dil... de Iue.lra Fauna. Sin
Sllvldor, El Sllvldor: I.,r.sos Litogrlficos dl Centro ~ricI, 1978.

S.rrlno, Frlncisco, IlEstudio Iistco Plrl el DI.lrrollo dl un Plrqu. Zool6gico In
Esplci.s Nlttvls.- Unpublished. Sin Silvador, El Sllvldor, 1977.

165



The World Bank, E1 Salvador: Country Ec~fc -..ora~, August 14, 1989.
Washington, D.C.: The World Bank, 1989.

The World Bank, "Trlnds in Dlvlloping EconOllils 1989." Monograph. Washington,
D.C.: Thl World Bank, 1990.

Thl World Bank, "World Dlvllo...nt Report 1989." Monograph. Washington, D.C.:
The World Bank, 1990.

United Nations, Info,.. Anaa1 1987. Nairobi: Progra.. de las Naciones Unidas
para el Medio Albiente, 1988.

USAID/EL SALVADOR, "Environ.nt and Resource Conservation in El Salvador."
Monograph. San Salvador, El Salvador: USAID.

USAID/EL SALVADOR, "Environ..ntal and Nctural Resource Manag...nt in El
Salvador." Annex.

Wilson, E. 0., F. M. Petlr, Ifodfvprsfty. Washington, D. C.: National Acad~

Press, 1988.

Wise Michael L., "Agrarian Rlfonl in El Salvador, Process and Progrlss". San
Salvador, El Salvador: USAID\El Salvador, Slpt-.blr, 1986.

World Meteorological Organization, " Mltlorological Asplcts of Clrtain ProclsslS
Affecting Soil Degradation-Especially Erosion." Technical Notl No. 178.
Glnlva, Switzerland, 1983.

World Meteorological Organization, "CagM Rlport No. 31 Part III: Crop
Protection Modlls." Glnlva, Switzlrland, (988).

166




