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An important aspect of UNRISD’s work on the social dynamics
of deforestation in developing countries has involved carrying out
case studies in Brazil, Nepal, Tanzania and Ceniral America. This
paper presents a preliminary assessment of the social origins and
impact of deforestation in Central America. It is based on a wide
body of secondary sources and several interviews with government
officials, development and forestry specialists, and representatives
of peasant and environmental groups.

The paper examines the principal processes underlying
deforestation in the region. It focuses not only on the immediate
“causes” of deforestation, such as the land clearance practices of
graziers and shifting agriculturalists or the activities of logging

companies, but-also links these to broader-processes of social;
economic and technological change which characterize a particular
style of development centred on agro-export production. In addition,
it highlights the role played by government policies and land tenure
systems in deforestation.

The author identifies a number of changes which have occurred
in the mechanisms underlying deforestation during the 1980s and
1990s - changes associated, for example, with militarization, agrarian
reform, and economic stabilization and adjustment policies.

The paper goes on to describe the way in which deforestation
has affected the livelihood systems, living levels and lifestyles of
different social groups and how people have responded individually
and collectively when their livelihood and forest resources have been
threatened. In order to examine the social impact of deforestation,
the author describes three very different scenarios: the situation of
peasant groups in agrarian frontier regions, traditional indigenous
groups experiencing encroachment by logging companies and farmers,
and the case of local populations in urban ormore densely populated
rural areas affected particularly by shortages of fuel wood.

The paper also refers to the experience of forest protection
initiatives in the region and assesses briefly some of their strengths
and weaknesses from the point of view of contributing to environmental
rehabilitation and social development.

It concludes by outlining the content of a second phase of the
research programme to be conducted during the first half of 1991,
which will consist of several case studies in specific areas of Costa
Rica, Guatemala, Honduras and Nicaragua. These studies will
provide additional information on aspects associated with the social
impact of deforestation processes and the role played by different
types of forest protection initiatives in promoting sustainable
development.
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Throughout the 1960s and 1970s, Central America experienced
one of the highest rates of deforestation in the world. Since the mid-
1960s, the extent of forest cover in the region has been reduced from
approximately 60 per cent to a third of the total land area. The scale
and environmental consequences of this process of natural resource
destruction are dramatic in every country in the region.

Panama is considered to be one of the Latin American countries
most affected by soil erosion associated with deforestation. By the
mid-1980s, some 90 per cent of the total land area suffered erosion
while 16 per cent was seriously affected (FAO, 1986). The future
existence of the country’s economic lifeline - the Panama canal - is
seriously threatened by sedimentation caused by deforestation in

the—upland-areas-ofthe-eanal zone watersheds—{Alvarade;—1985;
Rubinoff, 1982; Wadsworth, 1982).

In Costa Rica, the percentage of total land area covered by
dense forest was reduced from approximately 75 to 20 per cent
between 1940 and the mid-1980s (Silliman, 1981; Chacén, Garcia
and Guier, 1990). The exploitable forest area remaining outside of
national parks and reserves amounts to just a quarter of a million
hectares or.5 per cent of the national territory (Hedstrom, 1990). It
is estimated that the commercial supply of forest resources could be
exhausted by the mid-1990s if current trends persist (Finegan and
Sabogal, 1988; MIRENEM, 1990).

During the 1960s and 1970s, Nicaragua experienced the
highest rate of deforestation in the region, losing each year
approximately 100,000 hectares of forest. In October 1988, Hurricane
Joan destroyed 560,000 hectares of dense rain forest, 17 per cent of
the country’s total forested area. Deforestation hasresulted in major
environmental damage on the Pacific side of the country, causing
serious erosion, flooding and changes in micro-climate.

Between 1964 and 1986, Honduras lost a quarter of its forest
area. Average annual deforestation was of the order of 80,000
hectares (SECPLAN, DESFIL and USAID, 1990). Fires in pine forest
areas in 1987 and 1988 destroyed an average 95,000 hectares each
year. The environmental consequences of deforestation have
contributed to serious water shortages in the capital city, Tegucigalpa.

El Salvador is generally regarded as the most environmentally
degraded couniry in continental Latin America. Only 240,000 hectares
of largely degraded forest remain (Mansur, 1990) while just 3 per
cent of the country’s original forest cover still exists. At current rates
of deforestation, the country’s entire stock of forest resources will be
depleted by the year 2005. Erosion affects an estimated 77 per cent
of the national territory (USAID, 1985; CESTA). Every major watershed
and river basin is degraded. Floods and landslides are commonplace
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1. The author would like to
thank Solon Barraclough and
Krishna Ghimire for their
comments.on an earlier draft

and sedimentation threatens the country’s hydroelectric system
(Hall and Faber, 1989).

In 1960, 77 per cent of Guatemala was under forest cover; by
1980, only 42 per cent remained (Bradley et al., 1990). The country
currently experiences one of the highest rates of deforestation in the
region with some estimates putting the annual loss of forest area as
high as 90,000 hectares (Bradley et al., 1990). An estimated one
third of Guatemala’s land mass is seriously eroded or degraded.

The economic and social crisis which has affected much of the
region throughout the 1980s is intimately related to this process of
environmental destruction. This paper presents a preliminary analysis
of the social origins and impact of deforestation in Central America.’
It is based on research that was conducted in Costa Rica, El
Salvador, Guatemala, Honduras, Nicaragua and Panama, during
the latter half of 1990. The information derives from a considerable

This paper concludes the first
phase of an ongoing
research project on the
Social Dynamics  of
Deforestation in Central
America. Several of the
issues addressed here will be
examined in more depth in
studies that will be conducted

during 1991. As such, the ||

ideas and analysis presented
here provide a preliminary
assessment of the situation
in the region. The author
would welcome any
comments and criticisms
which readers might have.

body “of secondary sources as Well as interviews with government
officials, development and forestry specialists, academics and
representatives of peasant, indigenous and ecology groups.

Part I examines the way in which “modernization” processes
and “survival strategies” have contributed to extensive deforestation
throughout this century. In addition, it considers the way in which
contemporary phenomena such as military conflict, agrarian reform
and econommic stabilization policieshave-affeeted the use and abuse
of forest resources. This section also examines some of the crucial
institutional and policy determinants of deforestation, notably,
agrarian structures, land tenure systems as well as government
policies and legislation concerned with agrarian development and
land use. ‘

Part II analyses the social impact of deforestation, briefly
examining processes of social differentiation and changes in living
levels and livelihood of various social groups. Also treated is the
question of how certain groups affected by deforestation have
responded collectively when their livelihood and interests are
threatened.

Part III looks at some of the initiatives that have been taken in
the area of forest protection and comments on the strengths and
weaknesses of certain programmes, policies and legislation.

A final section briefly outlines the nature of several local level
studies being sponsored by UNRISD in the region. The findings of
these studies will be presented in a more comprehensive report on
the social dynamics of deforestation and forest protection initiatives
to be finalized during the second half of 1991.




FAO data onland use in Central America indicate that the area
under forest and woodland decreased from 56 per cent of the total
land area during the first half of the 1960s to 35 per cent in 1986.
Estimates of the current extent of forest cover and rates of deforestation
are presented below. These are derived from data obtained at the
country level and generally refer to both closed and degraded forest
COVer.

Country Area Pércentage of total Annual deforestation
' (000 hectares) land area (hectares)
Panama = 3,147 (1) 41 50,000 (7)
Costa Rica 1,475 (2) 29 50,000 (8)
Nicaragua 4,140 (3) 30 70,000 (9)
Honduras 4,731 (4), 492 80,000 .{10)
El Salvador 240 (5) 12 14,000 (11)
Guatemala 3,762 (6) 35 90,000 (12)
" |TotaL 17,495 36 354,000 |

(1) Estimate for 1990 based on 1987 figure of 3,305,300 hectares cited in INRENARE, 1990.
(2) Estimate for 1989 cited in MIRENEM, 1990.

(3) Refers to closed and degraded forest (MAG, 1990).

(4) Estimate for 1990 based on COHDEFOR (SECPLAN, DESFIL and USAID, 1990).
(5) Mansur, 1990. Figures refer to closed and degraded forest.

(6) Govemment of Guaternala, 1990.

(7) INRENARE, 1990.

(8) MIRENEM,1990.

(9) MAG,1990.

(10) SECPLAN, DESFIL and USAID, 1990.

(11)Mansur, 1990.

(12)Bradley et al., 1990.

While most authors generally agree on which agents are
directly responsible for cutting down trees, they often disagree in
their assessment of the appropriateness of land use patterns which
are causing deforestation, the underlying social forces which determine
such land use patterns and the question of who, if anyone, is to
blame. Increasing pressure on the land, for example, is clearly a
fundamental force underlying deforestation, but is it population
growth or highly skewed patterns of resource distribution which are
responsible? Are peasants at fault because they are cutting down
the forest or are they the victims of a particular socio-economic
system which has made access to land and other resources in areas
of greater agricultural potential increasingly difficult? Do government
policies, which encourage colonization, cattle raising and logging in
rain forest areas, help or hinder the development process?

l. Deforestation
in Central
America
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These questions are important not just for analytical clarity
but because they raise crucial policy issues in what are often very
contentious areas - population control, land reform, income
redistribution, intensification of land use versus colonization of
virgin areas, and so forth. The bottom line in much of the debate
regarding deforestation is, of course, whether the way forward is
along a path of technical and administrative innovations or “fixes” -
creation of national reserves, reforestation, sustainable forest
management, agroforestry schemes, etc. - or whether some
fundamental restructuring of income, wealth and power is ultimately
required. :

* DEFORESTATION AND AGRO-EXPORT DEVELOPMENT

The specific “causes” of deforestation referred to above are all
features of a specific type of development model which began to take
shape during the late 1800s but which took off during the latter half

economic and social change which characterize the so-called agro-
export model, namely, “marketization”, modernization and
marginalization.

Marketization operated at two levels. Firstly, national economies
were drawn into the world market for primary goods, notably coffee,
cotton, sugar, bananas and beef. In several countries, this process
. began during the latter half of the last century when world demand.
for Central American coffee rose sharply. The scale of deforestation
and environmental deterioration associated with coffee expansion,
though, was not as intense as that which occurred from the 1950s
onwards when the countries of the region experienced booms in
several agro-export product sectors, notably cotton and beef.

Secondly, peasant producers were increasingly drawn into
national markets. The intensification of commodity relations meant
that rural families not only had to produce much of the food they
required but also a marketable surplus in order to obtain the income
necessary to purchase production inputs and consumer goods and
services. This led to an intensification of agricultural production
which in many areas of Central America broke the fragile ecological
equilibrium which characterized the traditional slash and bum
system whereby land had to be left fallow for many years before it
could be cultivated for relatively short periods (Heckadon, 1982). It
also accelerated the conversion of forest areas to crop and pasture
land.

Modernization was associated with cultural attitudes which
saw the forest as a resource to be cut down. It involved the rapid
conversion of forest to crop or pasture land and the introduction of
new technologies which were often inappropriate for the type of
ecological conditions prevailing in tropical forest areas. The use of
such technologies often implied greater risk for many producers.
Modernization was associated also with the development of economic
infrastructure such as roads, railways and hydroelectric power




schemes. For certain groups and geographical areas, it also meant
improved health care facilities and reduced levels of infant mortality,
which in many rural areas meant larger families to feed, clothe and
care for and hence the need to increase agricultural production and
expand crop and pasture areas.

Marginalization refers to the highly skewed patterns of resource
distribution which characterized the agro-export model and which
left much of the region’s population living in extreme poverty.
Limited access to land, credit and other essential goods and services
on the part of the mass of the rural population resulted from an
intense process of social differentiation which occurred following
the 1950s. The improved opportunities for commercial farming
which accompanied the insertion of the Central American economies
in world commodity markets prompted processes of land concentration
and the displacement of peasant producers from the land. Interests
(both national and foreign) involved in the production, processing
and trading of agro-export products, as well as the financing of such
activities, came to exert a dominant influence over national states.
Government policies and development programmes generally favoured
such groups and discriminated against peasant producers and
indigenous groups.

What emerged from these processes were two types of dynamic
which fuelled deforestation: one of accumulation involving the

-rapid-conversion of forest-to land-uses associated-with capitalist

agriculture, the development of the lumber industry and infrastructual
development; and one of survival or subsistence provisioning involving
shifting slash and burn agriculture and fuel wood gathering. This
“survival” dynamic also partly accounted for rapid population growth
and related pressures on the land given that having many children
made sense as “a hedge against poverty” (Hall and Faber, 1989).

* SPECIFIC “CAUSES” OR MICRO-PROCESSES

When reading about deforestation in Central America, one is
usually presented with lists of causes which tend to highlight the
role of shifting peasant agriculture, the conversion of forest to
pasture, the expansion of certain commercial crops, logging activities
and fuel wood gathering. These so-called causes of deforestation
are, in effect, micro- or sub-processes of the broader model or style
of development outlined above.

Agrarian Frontier Expansion and the Cattle “Boom”

Much of the land which has been deforested in Central
America has been transformed either by shifting peasant cultivators
or ranchers colonizing agrarian frontier regions. This process
intensified notably in Costa Rica, Honduras and Nicaragua during
the 1960s with the increased demand in the United States for
Central American beef. As a result of the so-called “hamburger
connection” (Nations and Komer, 1987), the area under pasture in
the region increased from 3.9 million to 9.4 million hectares, or




nearly a fifth of the total land area, from the mid-1950s to the mid-
1970s (Williams, 1986; Heckadon, 1984). While different methods
were used to convert forest to pasture, it was common for ranchers
to buy “improved land” from shifting cultivators or for landowners to
allow peasant producers to clear land for basic grain production,
farm it for one or two seasons and leave it ready for seeding before
moving on to clear another plot.

Government policies have, until recently, openly encouraged
the colonization of rain forest areas as part of both a modernization
strategy and an attempt to ease social pressures. Colonization has
been primarily of the “spontaneous” kind although a number of large
planned colonization schemes have been implemented in Guatemala,
Honduras and Nicaragua (Jones, 1988).

As Augelli observes When writing about Costa Rica: “Until the
1970s the same perception of land abundance, held by private

citizens;influenced government planningand policies. The goalsof
the government were to populate the national territory, to increase
farm output, and to defuse the problems of land hunger in the
densely settled areas where commercial crops were produced. In the
past the government frequently used public lands to pay municipal
debts and to support construction of a transportation network.”
(Augelli, 1987:13) Even during the early 1980s, the law required
colonists to clear the forest in order to acquire right of possession.

Taxes.on naturally forested land were. hlgherihanihose on-“improved” |

land (Silliman, 1981).

Costa Rica’s agrarian reform and land titling legislation have
also contributed to deforestation (Augelli, 1987; CEDARENA, 1990).
Legislation passed in 1961, for example, barred land invasions and
attempted to regulate land redistribution on an organized basis. It
was assumed, however, that much of the land available for
redistribution would be located in virgin forest areas still in the
public domain (Augelli, 1987).

Governments in the region have generally organized agricultural
support services for the benefit of larger commercial farmers. Credit
policies, in particular, have been instrumental in encouraging the
rapid conversion of forest to pasture land. The cattle “boom” of the
1960s and 1970s was also underpinned by the massive injection of
foreign aid and investment, notably from the World Bank and the
Inter-American Development Bank. Once beef imports to the United
States began to increase, the government of that country actively
encouraged bilateral and multilateral aid agencies, as well as private
financiers and investors, to channel resources towards the cattle
sector. According to one estimate, the value of cattle sector projects
supported by these agencies amounted to approximately 500 million
dollars by the late 1970s (Howard, 1987).

The prioritization of commercial farming enterprises in
government agricultural support programmes has had the effect of
restricting the access of the mass of rural producers to essential




goods and services for agricultural production, thereby fuelling the
forces underlying migration and the colonization of agrarian frontier
regions.

The marginalization of peasant producers is also intimately
tied up with the type of agrarian structures and land tenure systems
which exist in the region. The development of agro-export agriculture
throughout this century stimulated processes of land concentration
and dispossession of ladino peasants and indigenous peoples.
Liberal states which emerged during the late 1800s and early 1900s
fostered the growth, of coffee production and introduced laws which
tended to accelerate the disintegration of communal holdings. The
profit opportunities associated with the cotton, beef and sugar
booms of the 1950s, 1960s and 1970s further intensified processes
of land concentration and landlessness. By 1970, approximately
half of all rural families were either landless or farmed sub-subsistence

| plots of less than a hectare (Weeks, 1985).

Among the six countries considered here, however, there are
a number of important differences in agrarian structure and land
tenure systems. Land concentration is particularly extreme in El
Salvador and Guatemala. A study carried out in Guatemala in 1979
found that 60 per cent of all farm units were less than 1.4 hectares
(Barraclough and Scott, 1987).

~Agrarian structure “in " Honduras and-Nicaragua during the

1970s was somewhat different. The development of large-scale
commercial agriculture during the 1960s and 1970s led to the
formation of a large sector of landless labourers. Also important in
the case of Honduras and Nicaragua, as in Costa Rica and Panama,
is the existence of a significant group of middle-sized commercial
farmers.

This latter feature of rural social structure has important
implications for our analysis of the social dynamics of deforestation.
Deforestation was intimately tied up with processes of social
differentiation among the peasantry. The conversion of forest to
agricultural land occurred, to some extent, via a process of “extensive
accumulation” involving the acquisition of sizeable tracts of land in
agrarian frontier areas. As a result of this process, there emerged a
significant sector of “rich peasant” producers. The existence of this
sector had important cultural implications which reinforced popular
perceptions which saw the forest as a resource to be cut down and
converted to other land uses. Here was living proof that the process
of displacement from the land, migration and colonization of frontier
regions did not necessarily reproduce poverty but, for some at least,
held up the possibility of social advancement. Moreover, the fact
that many of these producers were ranchers reinforced the notion
that the key to success lay in cattle raising.

Throughout the region, much of the inhabited land area
remains untitled. Because of the itinerant character of agriculture in
frontier regions, the low value of land and the complicated legal and




administrative procedures for obtaining titles, few bothered about
legal titles (Augelli, 1987; CEDARENA, 1990). The use and possession
of untitled land have important implications for deforestation and
forest protection schemes, several of which are identified in a
CEDARENA study of the Tortuguero region of north-eastern Costa
Rica (CEDARENA, 1990). Firstly, to prove possession, land is usually
cleared of trees. Secondly, producers using untitled land are
ineligible for bank loans. This both restricts patterns of land use and
encourages producers to engage in activities requiring limited
operational capital such as selling logs and raising cattle. Thirdly,
without security of tenure, there is little incentive to engage in long-
term natural resource protection practices. Moreover, in Costa Rica,
forestry bonds are only issued for reforestation projects on titled
lands. Fourthly, government regulations to regulate land and resource
use are difficult to implement in situations where land surveys and
legal possession are non-existent.

Logging

Both the pattern and ease of colonization of forest areas were
determined to a large extent by the operations of lumber companies
(Budowski, 1990; Nations and Komer, 1987). Official statistics
indicate that sawnwood production only constitutes a significant
economic activity in Costa Rica, Honduras and Nicaragua. Honduras
is the only country where wood exports constitute a major foreign
exchange earner. Levels of sawnwood. production appear to have
fallen in most countries throughout the 1980s. It should be pointed
out, however, that these figures do not include petty commodity or
clandestine production which, in countries like Guatemala, is
considerable. Moreover, it could be the case that such activities are
on the increase in certain countries where logging companies are
subject to increasing controls.

In broadleaf forest areas, tree cutting is highly selective. It is
usually the case that just two to three trees per hectare are removed.
In Honduras the average for species such as mahogany is even less.?
As Budowski explains:

“Cutting the few valuable timber trees that can be found
in a tropical forest on well drained soils does not destroy
the forest per se, although in the process when the trees
are felled and dragged out of the forest, a large amount
of forest destruction takes place. Usually about ten
times more trees of pole size or above are destroyed
during the operation.” (Budowski, 1990)

Nations and Komer make the point that “the damage wrought
by commercial logging is not so much the result of what foresters
remove from the forests as what they leave behind - namely, the
roads they construct to enter and exploit the area” (Nations and
Komer, 1987:161). Along these roads follow peasant farmers and
ranchers who rapidly convert forest to crop land and pasture.

2. Interview with Dr. Gerardo
Budowski, Head, Natural
Resources and Quality of
Life, University for Peace,
San José, Costa Rica,
November 1990.




3. Interview with Dr. Gerardo
Budowski, Head, Natural
Resources and Quality of
Life, University for Peace,
san José, Costa Rica,
November 1990.
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Often the first person to follow the tree fellers is the land
speculator who is likely to be closely allied with those engaged
in logging operations. The speculator will mark out a specific
area, provide advance money to peasants to clear the land and
farm it for one or two years, and in the meantime deal with the
national and local level bureaucracy to obtain legal rights to
the land. Once the peasant has spread grass seed, the land or the
“improvements” (mejoras) are likely to be sold for ranching
activities.®

Throughout this century concessions have been granted for
commercial lumber exploitation with little or no regard for reforestation
and sustainable forest management. As explained by Budowski
when examining the causes of deforestation in Costa Rica:

“There is no management, no silvicultural treatments to

- favour natural regeneration or the growth of existing
regeneration such as valuable saplings or of other trees
that have not yet reached commercial size. Indeed the
forest is typically visualized as anon-renewableresource
and logging of valuable species is often labelled as a
‘mining’ operation.” (Budowski, 1990)

The environmerital impact of such an approach was particularly

| dramatic in pre-revolutionary Nicaragua where the operations of

United States lumber companies left large areas -of the northem
Atlantic coast region deforested. The situation in Honduras appears
to be equally dramatic. According to a USAID report: “Logging is
marked by waste and inefficiency at every step from the stump to the
mill. In the broadleaf forests only about 10 percent of a given stand
is logged.” (Campanella et al., 1982:10) The report goes on to
highlight the “lack of operational standards and procedures governing
what slopes and soils can be logged without incurring site degradation,
orwhere and how logging roads should be constructed” (Campanella
et al., 1982:11).

Coffee, Bananas and Cotton

The expansion of cash crop production for the export market
also had important implications for deforestation. The area under
export crops doubled between the early 1950s and the early 1970s
from approximately 800,000 to 1.7 million hectares (Brockett, 1990;
FAO, 1986). Three crops in particular - coffee, bananas and cotton
- have had important implications for deforestation. The expansion
of each of these crops was intimately tied up with the development
of one of the three major climatic zones of the region (see map on

page 4).

Coffee production expanded primarily in central highland
areas during the latter half of the 1800s in Costa Rica, El Salvador,
Guatemala and Nicaragua and during the second half of this century
in Honduras. The fact that coffee plants were grown in combination
with shade trees mitigated to some extent the negative environmental




impact of coffee expansion. Also coffee plantations constituted an
important source of fuel wood.*

In several respects, though, coffee expansion was intimately
tied up with the processes of modernization and marginalization
underlying deforestation. Such expansion, for example, was
accompanied by the construction of road networks which, as discussed
below, greatly facilitated the colonization of agrarian frontier regions.
It was also associated with the dissolution of communal land tenure
institutions which had provided a degree of security for Indian
populations and forms of social organization which in certain
contexts protected forest resources. As access to communal lands
was restricted and land concentration took place, large numbers of
peasant producers were displaced and forced to clear more marginal
lands for grain production often located on forested hillsides. Many
had to migrate to towns or agrarian frontier regions.

——Migration—was—sometimes in -the-direction of -the-banana
plantations which had been established during the second half of
the nineteenth century in Costa Rica and the early 1900s in
Guatemala and Honduras. In El Salvador, Nicaragua and Panama,
banana production remained relatively unimportant. In the former
group of countries, governments granted large concessions to (what
were to become) the United Fruit and Standard Fruit companies
mainly in sparsely populated Caribbean lowland areas (Woodward,
1985). By the end of 1918, the United Fruit company. owned or
leased half a million hectares of land in the region (Brockett, 1990).
The large-scale deforestation which accompanied the expansion of
the banana plantations resulted not only from the conversion of
forest to crop land but also from the fact that the banana companies
also took on the task of railroad construction. The generous
concessions often carried with them the commitment to construct
railroads. As such, deforestation was also associated with the
massive increase in the demand for railroad sleepers.

Cotton production soared from the early 1950s to the mid-
1960s, experienced a six-year slump and then took off again until
the 1980s. From the late 1950s, the number of cotton growers in the
region increased from 2,000 to 10,000 in less than two decades
(Williams, 1986). Cotton production expanded in the Pacific coastal
slopes and plains on what are often the best soils in the region. Much
of this land, however, had already been cleared. In some cases,
though, the expansion of cotton led to the rapid depletion of dry
forest areas. The cotton boom of the 1950s and 1960s in E] Salvador,
for example, saw the virtual elimination of the last remaining areas
of dry tropical forest in the Pacific plains (USAID, 1985).

The primary impact of the cotton boom on forest areas,
however, was more indirect. As the area under cotton expanded,
many peasants were displaced from the land while ranchers moved
out of the Pacific area. As indicated earlier, these developments
accelerated the colonization of agrarian frontier regions.

4. An FAO study in El
Salvador (Mansur, 1990)
estimates that a hectare of
coffee plantation yields 6.5
cubic metres of fuel wood per
annum. The total coffee area
yields 1.3 million cubic
metres or approximately a
quarter of the country's fuel
wood requirements.
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Infrastructural Development

The expansion of the public road network greatly facilitated
colonization of forest areas. Particularly important during the second
half of this century was the construction of the Inter-American
highway which was to link North and South America. Construction
of this road accelerated during the early 1960s as part of the Central
American Common Market initiative and by 1964 reached as far
south as Panama (Woodward, 1985). In Costa Rica, it has been
estimated that the rate of deforestation on the Pacific side of the
country increased fivefold following the construction of the highway
(Silliman, 1981). Similarly, deforestation on the Atlantic slope
expanded rapidly following the building of the road linking the
capital, San José, with the Caribbean coastal town of Limén (Silliman,
1981).

The-attempt-to-complete-theconstruction of the Inter-American

highway, passing through the Darién region which links Central

and South America, has been an important factor conditioning
contemporary patterns and rates of colonization in Panama (McKay,
1982; Sarmiento Chia, 1985). Rapid colonization in western Panama
during the early 1980s was facilitated by the opening of new access
roads for mining and oil pipeline maintenance (Jones, 1988).

At the local level, farmers_often enter into “road-for-timber”

7 agreements with loggers (Budowski, 1990). How this process operates

in Costa Rica is described by Budowski:

“In some areas, the various owners of forest land will
happily sell out to logging companies because they will
build a badly needed road, even if such a road may not
last long since it was essentially built to take out only
one crop of trees. In certain areas ... the local community
which established itself (illegally) on the steep slopes
made a contractual agreement with a local owner of a
tractor. In exchange for opening the road he could take
all the available timber growing relatively close to the
road. Such an arrangement is extremely common in
Costa Rica and many roads owe their origin to a ‘road-
for-timber’ barter.” (Budowski, 1990)

Fuel Wood Collection and Urbanization

Fuel wood gathering has caused serious forest degradation in
certain countries and, more specifically, in particular regions of
individual countries. A study published in 1984 (Dulin, 1984) found
that the availability of fuel wood was “very critical” or “critical” in 38
per cent of the Central American territory (excluding Nicaragua)
notably in areas of high population density and in agricultural areas
in Pacific coastal regions (Martinez, 1986). The situation is particularly
serious throughout much of El Salvador, around several of the
region’s major cities, the northern Pacific region of Nicaragua and in
densely populated rural areas such as the Altiplano in Guatemala.




Studies conducted by CATIE indicate that nearly three quarters
of all Central American households (72 per cent) use fuel wood. Daily
per capita consumption in the region is approximately 2.5 kilograms
(Martinez, 1986; Reiche, 1986). Of the region’s total energy
consumption, fuel wood accounts for more than half. Manufacturing,
agro-industrial, food processing and artisanal activities account for
31 per cent of total fuel wood consumption (Martinez, Bauer and
Jones, 1983). ’

Estimates for Honduras indicate that annual collection and
consumption of fuel wood account for an equivalent of 22,500
hectares of forest (Campanella et al., 1982). In El Salvador, where up
to three quarters of all homes use fuel wood, its gathering now
constitutes the principal cause of deforestation and forest degradation
(Heckadon, 1989). Moreover, per capita fuel wood consumption in E1
Salvador is the highest in Central America (3.1 kilograms/per
capita/day), partly due to the low efficiency of traditional open

hearth-cooking fires which experience up to a4 90 per cent heat 1655 ||

(Heckadon, 1989). It has been estimated that the fuel wood sub-
system which supplies the capital, San Salvador, involves collection
and marketing circuits that extend up to 100 kilometres away. In
addition, the country is now having to import fuel wood, often
illegaily, from Honduras and Guatemala.®

Rural to urban migration and high rates of population growth
have led to.a sharp increase in urban populations in recent decades.
The situation is particularly alarming in Honduras and Nicaragua
where rates of urban growth are of the order of approximately 5 per
cent per annum. While there is a positive correlation between
processes of urbanization and economic development and reduced
fuel wood consumption levels, high levels of fuel wood consumption
persist in the more developed countries and urbanized areas of the
region. In Costa Rica, the most prosperous country in the region,
half the population still uses fuel wood (Gewald, 1980; Martinez,
Bauer and Jones, 1983). In urban areas, it is common for a third of
the population to continue to use fuel wood. A Guatemalan study of
fuelwood consumption in two categories of urban centres (with
populations above and below 15,000) found that 32 and 52 per cent
of the families continued to use fuel wood, respectively (Bogach,
1981).

* DEFORESTATION IN THE 1980s AND 1990s

. A number of changes in the mechanisms underlying
deforestation in Central America have occurred during the past
decade. Three phenomena, in particular, have had important
implications for deforestation, namely, war, agrarian reform, and
economic stabilization and adjustment programmes.

Throughout the 1980s, El Salvador, Guatemala and Nicaragua
experienced civil wars. In certain contexts, war has restricted the
rate of deforestation. War zones are often located in agrarian frontier
or forest areas. Given the risks to human life and economic

5. Interview with Ricardo
Navarro, director of the
Salvadorian Centre for
Appropriate Technology

(CESTA), October 1990.
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infrastructure, as well as the disruption of marketing circuits,
peasants, commercial farmers and logging companies generally
refrain from penetrating such areas. Moreover, hundreds of
thousands of people fled the war zones or were obliged by the state
to resettle elsewhere (as in Guatemala and Nicaragua). Such processes
have relieved population pressure in agrarian frontier areas. Figures
on displaced persons in El Salvador range from half amillion to one
million people. In Guatemala, the number of refugees from
civil violence was put at 220,000 in 1989 (Bradley et al., 1990).
In Nicaragua, an estimated 350,000 people migrated internally
or fled into meighbouring Costa Rica and Honduras (Barry and
Serra, 1989). :

Displacement, however, can exacerbate problems of
deforestation in neighbouring countries. Some 40,000 Guatemalan
refugees are located in Mexico. The number of Salvadorian and

| Nicaraguan refugees believed to be living in Honduras at any one

time oscillated between 30,000 and 50,000 during the 1980s

(SECPLAN, DESFIL and USAID, 1990). During the early 1980s,
between 18,000 and 30,000 Miskito Indians fled Nicaragua for
Honduras. While attempts were made to locate much of this population
in camps, many dispersed to take up shifting cultivation and cattle
raising in the forested areas of eastern Honduras (Campanella et al.,
1982). By the late 1980s, it was estimated that farming and military

| activities, as well as fuel wood gathering and human settlement

patterns of some 10,000 Nicaraguans in eastern Honduras, had
caused serious environmental destruction in an area of 400 square
kilometres (SECPLAN, DESFIL and USAID, 1990).

Military operations in E1 Salvador and Guatemala have led to
serious degradation of forest areas. In both countries, the army has
operated a scorched earth policy. While information regarding the
situation in Guatemala is hard to come by, it is known that military
operations have caused widespread deforestation in certain highland
regions such as Quiche and Huehuetenango. Extensive strips of
forest lining roads in rural areas have also been cleared by the army
to diminish the risk of ambush by guerrillas.

In El Salvador, guerrilla strongholds in forested areas around
the Guazapa Volcano, Morazan, Cabarias, and Chalatenango have,
according to one report,“become virtual wastelands, with the landscape
scarred with bomb craters, crops destroyed, and burnt forests
reduced to secondary scrub or rock” (Hall and Faber, 1989). Community
leaders from a town in Morazan placed an advertisement in one
national newspaper which read:

“We are very worried by the damages caused by the
devastating forest fires caused by aerial bombing and
indiscriminate mortar fire, as well as by soldiers carrying
out patrols and operations. The armed forces commonly
purn the forest during the dry season, accelerating the
destruction of resources in the zone .... Because they
have deforested large areas in our zone, the scorched




earth and bombing campaigns have notably affected
rainfall patterns. The length of the rainy season has
shortened, and the levels of streams and rivers has
dropped. The situation is becoming more critical, and we
are worried now because it is affecting us directly. Our
crops have diminished and this worsens our already
agonizing economic situation.” (E1 Mundo, 24 February
1988, cited in Hall and Faber, 1989:9)

War has also prevented governments and private agencies in
the region from implementing reforestation, forest protection or
agroforestry projects. This is partly due to the sheer difficulties and
risks involved in working in frontier or forest areas affected by
fighting. It is also a result of the fact that governments having to
contend with war and economic crisis are unlikely to give priority to
environmental programmes.

Nicaraguanot only experienced a civilwar but also a trade and
and aid embargo imposed by the United States in 1985. One effect
of this was that important environmental studies and projects
supported by USAID in most countries in the region were not carried
out in Nicaragua.

The ending of civil wars can also have negative implications for
deforestation as depopulated agrarian frontier and forest areas are
recolonized. As the-director of the-Nicaraguan-Natural -Resources
Institute (IRENA) remarked in an interview: “It is a curious fact that
the war was kind to the forest while peace has brought increased
natural resource destruction.” While the rate of deforestation had
declined as a result of the war, it looked set to increase sharply now
that the war had ended. United States companies were once again
requesting large territorial concessions to extract lumber while the
demobilized Contras and thousands of returnees were proving
reluctant to resettle in rural development poles and were gradually
moving back to agrarian frontier areas.

In El Salvador and Nicaragua, agrarian reform programmes
were also implemented during the 1980s. Such programmes appear
to have had contradictory effects in terms of deforestation. In the
case of Nicaragua, for example, land redistribution, greater security
of tenure provided through land titling programmes, plus easier
access to cheap credit, modern farming inputs and social services
probably eased the pressure on agrarian frontier expansion by
shifting cultivators in certain areas of the country and hence
contributed to the reduction in the rate of deforestation experienced
during the Sandinista era. In certain areas of the country, however,
the process of land redistribution took little account of the type of
land which was handed over to peasant producers, co-operatives or
state enterprises. As such, it appears that significant areas of forest
land were subsequently converted to crop or pasture land. According
to the current director of IRENA: “ Too much emphasis was placed
on the idea of ‘agrarian’ reform while no one paid attention to the
need for an ‘agro-forestry’ reform.”®

6. Interview with Jaime Incer
Barquero, Director of the
Nicaraguan Natural Resources
Institute (IRENA), September
1990.
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7. Data provided by FAO
consultant Antonio Monzén.

Il. The Social
Impact of
Deforestation

16

The Salvadorian agrarian reform, which (according to a 1988
report) redistributed over a third of a million hectares to nearly
80,000 beneficiaries between 1980 and 1987, proved to be even
more ecologically unsound. An estimated 45 per cent of the land
available for redistribution under Phase I (which nationalized several
large estates) was so-called “non-productive” land with some woodland
or forest cover (Hall and Faber, 1989). Much of this was cleared by
co-operatives for agricultural purposes. Less than 30,000 hectares
were officially retained as reserves.” Lack of support services to the
programme’s beneficiaries and increasing indebtedness have forced
many to overexploit the lands they received (Hall and Faber, 1989).

Stabilization and adjustment policies have also had important
implications for deforestation. Partly as a result of these policies,
new “non-traditional” agro-export sectors have emerged which, in
some areas, have displaced basic grain producers further towards
forested hilltops and the agrarian frontier. This is partlcularly

’ apparent in certain highland regions of Guatemala.

The fuel wood crisis has also been compounded by economic
stabilization policies which have attempted to eliminate distortions
in relative prices which derive from subsidies and exchange rates
which overvalue local currencies. To the extent that currency
devaluations and the reduction or elimination of subsidies increase
the cost of petroleum-based fuels, this is hkely to have pushed up

11 the demand for fuel wood: = —

Stabilization programmes intent on cutting fiscal deficits have
often imposed severe restrictions on government expenditures. In
some cases this has severely limited the budgets of environmental
agencies. Such a situation affected, for example, the Nicaraguan
Natural Resources Institute (IRENA). When the Sandinista government
introduced stringent austerity measures in 1988, IRENA not only
experienced significant budget and personnel cuts but also lost its
autonomous status, becoming just another department of the
Ministry of Agriculture and losing in the process considerable
influence in the policy decision-making arena.

Deforestation and its enviromental consequences have had
major effects on the livelihood, living levels and lifestyles of
millions of people located in or nearby deforested areas. In order to
analyse the social impact of deforestation in Central America, it is
useful to distinguish a number of scenarios which are commonly
found throughout the region. The first relates to the impact of
deforestation on the peasantry and traditional peasant farming
systems in areas where there is considerable pressure on
forest resources due primarily to land scarcity and fuel wood
requirements. The second relates to the situation of peasant
populations in agrarian frontier areas where deforestation has
occurred as a result of colonization processes. The third




concerns the situation of Indian groups in forest areas affected by
deforestation and encroachment by outsiders. The fourth concerns
the impact of deforestation on groups living near or in urban centres
or densely populated rural areas.

* DEFORESTATION AND THE CRISIS OF PEASANT
AGRICULTURE

For centuries, peasant agriculture in Central America was
based on the slash and burn or roza system. Such a system can yield
important social, economic and ecological benefits under conditions
where both the person-to-land ratio and the cash and consumer
demands of the peasant household remain low (Heckadon, 1982).
It not only provided peasant families with their basic food
requirements but also minimized risk given that few or no costly
modern inputs were required and indebtedness was restricted. By
burning the dense covering vegetation of forest areas, the peasant
transformed-this biomass-into nutrient rich-ashes whichfertilized
crops. The roza system, however, depended on the possibility
of leaving land fallow for long periods of time given the
impossibility of continuing production on the same plot under
conditions of declining fertility and prolific weed growth (Heckadon,
1984).

Such a system, however, is extremely fragile and liable to

break down as. pressure on the land and the rate of deforestation

increase. When this occurs, the impact on agricultural production
and productivity, employment, livelihood and social relations can
be dramatic. These relationships have been analysed in some depth
by Heckadon in a study of colonization processes in Panama
(Heckadon, 1982, 1984 and 1985).

The crisis of peasant agriculture first manifests itself in the
breakdown of the system of subsistence agriculture. As access to
forested land becomes more restricted and the demands of the
peasant family for food and cash income increase, the producer
generally opts out of the roza system and converts the land to
pasture for cattle grazing in the belief that this activity will provide
greater cash income (Heckadon, 1984). Moreover, the vulnerability
of the peasant household increases not only as subsistence food
production declines but also given the fact that traditional institutions
of labour exchange and credit based on mutual trust tend to be
phased out.

Many small producers who take up cattle raising soon embark
on a cycle of economic decline:

“Soil erosion, resulting from the summer burmning of
fields, overgrazing, and the mechanical action of the
cattle moving up and down the slopes, becomes a
serious problem. Weed control becomes a costly struggle
which, after a time, the majority of the small and medium-
sized producers cannot endure. The cattle grow slowly,
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and what is worse, productivity, like income, gradually
declines. Moreover, the marketing system operates against
the small producer since the greatest profits are obtained
by large scale producers and above all by middlemenl|...]
In the cattle zones people consume less meat and milk
than they did a generation ago.” (Heckadon, 1985:50)

The third stage of the crisis cycle manifests itself in increasing
unemployment and landlessness. “Many of the smaller and medium-
sized landowning campesino settlers begin to sell their land to larger
producers. As the land tenure system becomes more unequal, it
leads to greater social differentiation among the peasants themselves.
Moreover, when in the frontier most lands have been transformed to
pastures for cattle, unemployment and underemployment become
serious social problems.” (Heckadon, 1084:277) Members of peasant
families are often obliged to engage in sharecropping as a means of
obtaining additional plots of forest land or to seek employment as

wage labourers. T

It is often the case, however, that the dynamic sector in the
local rural economy is cattle raising which provides relatively few
employment opportunities. This is brought out clearly in a study of
the cattle industry in Honduras and Nicaragua where the
employment ratio per hectare of pasture during the early 1980s was
approximately 5 or 6 person/days per annum. This compared with

| 202 person/days in the case of coffee and 73 for maizein-Honduras

(Howard, 1987). The upshot of this situation was that the cattle
boom which occurred in several Central American countries generally
led to intense processes of out migration to urban or agrarian
frontier regions.

Erosion and declining yields pose a serious threat to peasant
agriculture throughout much of Central America. This is particularly
the case in hilly and mountainous areas where peasant production
has been pushed into the hills and where the use of animal traction
and the plough often constitute inappropriate technologies from the
ecological point of view (CIERA, 1984).

The crisis of peasant agriculture in such a context has been
described in various studies. According to a USAID report on
Honduras:

“Deforestation by the shifting cultivator clearing high
forest in Yoro and Olancho is dramatic and well-publicized.
The human tragedy is even more serious for the many
thousands of campesino families living on degrading
lands in the Choloteca Valley and the western departments
bordering El Salvador. The forest cover has been peeled
back leaving a threadbare patchwork of grazed bush
fallow and cultivated plots [...]”

“Given existing technology, this mountainous land is
not likely to be a major source of products for national




and export markets. Therefore, the tendency is to abandon
this Jand and its campesinos, and invest existing resources
in improving agricultural production among more
sophisticated farmers on the better valley soils. Such a
course of action will have serious social, economic and
environmental effects.” (Campanella et al., 1982:8)

As indicated above, one of the most pervasive socio-economic
forces underlying deforestation in Central America relates to processes
of colonization of rain forest areas. As is well known, the introduction
of technological practices unsuited to rain forest environments has
had serious effects on agricultural productivity and the livelihood of
peasant families who inhabit such areas.

When analysing the question of social impact of deforestation
in agrarian frontier regions it is important to distinguish between
the situation of “spontaneous” settlers and those participating in

organized colonizationl schemes.” Someé sStudies have found that,
contrary to what might be expected, the environmental and social
consequences of colonization have been far worse in the case of
government-sponsored colonization schemes than in the case of
spontaneous colonization.

This is illustrated in a study of colonization in the central part
of Nicaragua’s Atlantic coast region:

“While the process began fairly recently (approximately
30 years ago) and has accelerated in terms of the °
increasing numbers of inhabitants one finds in the area,
it has nevertheless been gradual. This fact has enabled
the families involved to minimize the risk of failure.
Immigrants take advantage of family ties and friendships,
they learn the secrets of the mountains and land from
those who arrived previously (... where to find the best
plots of land, where the river floods, etc.) while the head
of the family usually finds an appropriate spot before the
rest of the family arrives. This process facilitates not only
adaptation to the natural environment but also social
and economic integration ....” (CIERA, 1981:259-260)

« DEFORESTATION AND INDIGENOUS GROUPS

While estimates vary widely, the Indian population of Central
America probably accounts for about 15 per cent of the region’s 30
million inhabitants. The vast majority of this population is concentrated
in Guatemala where nearly 50 per cent of the national population is
Indian (Burger, 1987). In the other countries of the region, the
Indian population ranges from 0.1 per cent (Costa Rica) to
approximately 10 per cent of the national population (El Salvador)
(Burger, 1987; Bozzoli, 1986; Chapin, 1989).

Much of this population is located in or near forest and
agrarian frontier regions or in areas which have experienced extensive
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deforestation in recent decades. The penetration of lumber companies,
plantation and mining enterprises, ranchers and peasant farmers
into such areas has often had a dramatic impact on the livelihood
and living conditions of indigenous groups. The exploitative
character of labour relations in extractive enterprises, the
marginalization of Indian groups in most government social
programmes and vulnerability to the difficult physical conditions
which characterize many rain forest areas has meant that in all
countries Indian groups usually experience the worst living conditions.

When analysing the social impact of encroachment on
indigenous groups, two scenarios stand out: one relating to the
impact resulting from the penetration of large “extractive” enterprises
(notably lumber and mining) and another resulting from settlement
by ranchers and peasants. : :

| - Given_the failure of most lumber companies and national

governments to undertake significant reforestation and adopt effective
sustainable forest management practices, the operations of such
companies in a particular area often assume a “boom and bust”
character. Nowhere is this more apparent than in the Atlantic coast
region of Nicaragua where United States companies cleared an
estimated 240,000 hectares during the early and mid-1900s. As
Solis points out:
“While in 80 years of activity US logging companies
extracted more than one billion board feet from the
" Atlantic Coast, the value of exports between 1945 and
1964 alone were worth an estimated 50 million dollars ...
However, because the Somoza administration required
no investments in restocking or reafforestation, in
environmental protection, nor in infrastructure and
productive activity that might provide long-term
employment to break the vicissitudes of the boom-and-
bust cycle, the extractive nature of the Atlantic Coast
enterprises had a long-term impact on the local
population.” (Solis, 1989:491)

The arrival of the lumber and other resource extraction
companies transformed the lives and livelihood of local indigenous
populations which had previously formed part of subsistence
economies dedicated to hunting and gathering, fishing and domestic
agriculture. The Indian population was quickly drawn into the
market economy both as wage labourers and as consumers.

The cultural implications of this change were dramatic. As
hunters, gatherers, fishermen and subsistence agriculturalists,
work in the traditional Miskito communities had been irregular,
itinerant and often combined with leisure. This was a far cry from the
conditions which characterized work in lumber activities (CIERA,
1981).




Many Indians chose to work for the lumber companies on
a seasonal basis, returning to their communities until economic
hardship obliged them to work again as wage labourers. The need
to return was to a large extent related to the fact that Miskito
families had been drawn into the market economy. As manufactured
products, wages and new cultural influences penetrated northern
Zelaya purchases of manufactured clothing, tools, metal cooking
utensils and tinned foods increased, often replacing traditional
products.

The need to return constantly to find work as wage labourers
was also related to the fact that the capacity of certain families and
communities to generate cash incomes on the basis of certain
traditional activities decreased. Historically trade had been limited
to the exchange of skins, medicinal plants and tortoise shells for
such items as clothing and arms. The devastation of large forest
areas and the growth of coastal populations which accompanied the

lumber and banana boom reduced the availability of many traditional
marketable products (Jenkins, 1986).

When analysing the situation of Indian populations and their
relations with outside forces, there is a tendency to generalize about
the plight of the Indian. Certain anthropological studies, however,
reveal the extent of social differentiation within Indian tribes or
communities. This has important implications for our analysis of

the-social-impact-of-deforestation.-One such-study of the Xicaque -

Indians in central Honduras found that the 23 tribes which inhabit
the area are stratified into four different socio-cultural groups.
Lumber companies which operate in the area enter into agreements
with the Federation of Xicaque Indians and in accordance with
government legislation must pay stumpage to the Indians. Under
the terms of the Social Forestry System promoted by the state
forestry corporation COHDEFOR, such resources are supposed to
benefit the entire Indian community. It has been found, however,
that control of the Federation and appropriation of the benefits
derived from stumpage are largely in the hands of just one of the four
social groups.®

Encroachment and deforestation have at times resulted in
considerable social conflict. In Nicaragua, for example, an estimated
100,000 people moved into agrarian frontier regions throughout the
1950s, 1960s and 1970s. This process led not only to environmental
deterioration as peasant farmers used to Pacific coastal ecological
conditions took up farming in fragile rain forest conditions but also
to conflicts over land. As Solis observes:

“The spiralling depletion of natural resources was
accelerated as the expanding indigenous population
was forced to move along the rivers also seeking new
lands. The inevitable friction resulted in some deaths
prior to [the Sandinista Revolution of 1979], specifically
of Indians killed by Spanish-speaking migrants ....”
(Solis, 1989:492)

8. Interview with Honduran
anthropologist, Manuel
Chavez, November 1920.
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9. Even as this paper was
being-concluded (Decamber
1990), there were reports
from Guatemala that the
military had shot 13 Indians
and wounded several others
during a peacsful protest in
the town of Santiago de
Atitlian.
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Indian groups have sometimes responded through collective
forms of protest to encroachment and deforestation. National security
agencies have often countered such actions with the use of force.
Perhaps the worst instance of repression occurred in 1932 in El
Salvador when Indians wanting to maintain communal lands and
resist the encroachment of coffee plantations joined an uprising led
by Farabundo Marti and occupied several towns in the country’s
coffee growing region (Burger, 1987). The army responded by
massacring 30,000 Indians and peasants.

Unfortunately, such extreme responses are not a thing of the
distant past. In 1978, 400 Kekchi Indians were murdered or injured
when fired upon while protesting in a town square at attempts by
large landowners to evict them from lands they had farmed for
decades but to which they had no title (Burger, 1987). The
indiscriminate shooting of Indian people by the Guatemalan military

has continued to the present day.® —

Organized protest and opposition by Indian groups has on
occasion yielded positive results. This was particularly apparent
in the case of the Kuna Indians of Panama. Following a long history
of conflict with the government, including an armed revolt
in the 1920s, the Kuna now enjoy a high degree of autonomy and
full legal title to their land, located east of the Panama canal
on the Caribbean coast (Gradwohl and Greenberg, 1988; Burger,
1987 = o ¢ s C o

More recently, indigenous groups in Nicaragua obtained
considerable rights under the Sandinista government’s initiative to
grant autonomy to the Atlantic coast regions of Nicaragua. This
initiative came after several Miskito Indian organizations had
encouraged the local population to resist the government through
diverse means, including taking up arms.

Despite the degree of repression of the Indian population in
Guatemala, there are instances where indigenous communites have
organized successfully in defense of their interests. A study conducted
by Veblen in 1978 sought to determine why the province of Totonicapan
in the central highlands of Guatemala had, unlike other provinces

| in the region, remained forested despite a long history of intense

population pressure. He found that local groups of artisans,
woodcutters and carpenters whose livelihood depended on the use
of forest resources constituted an effective pressure group which
ensured that local authorities protected municipal and communal
forest holdings and punished those who cut wood illegally (Veblen,
1978).

A major problem in Honduras has been the high incidence of
illegal forest fires which according to some are “set out of spite
because the campesino believed COHDEFOR (the Honduran Forestry
Development Corporation) has usurped his forest” (Campanella et
al., 1982).




During the late 1970s and 1980s, numerous Indian
organizations were formed in Honduras. Many, however, experienced
considerable instability. A Pan-Indian movement was established
in 1977 to defend Indian lands. Control of the organization, though,
was largely in the hands of ladinos, and it was soon disbanded
(SECPLAN, DESFIL and USAID, 1990). Prior to 1985, the organizational
efforts of the Xicaque Indians in Yoro experienced similar difficulties.
During the mid-1980s, both the Xicaque and Pech Indians formed
what appear to be stronger organizations, (SECPLAN, DESFIL and
USAID, 1990).

The capacity of these organizations to operate as effective
pressure groups, however, has remained fairly limited. The 1982
USAID report on the environment in Honduras noted that, in spite
of the fact that the rights of Indian groups to maintain their cultural
forms and land base were recognized in law, it was clear during the
early 1980s that “they have little serious support from the National

Agrarian Institate” (Campanella €t al., 1982). During the late 1980s,
indigenous groups in Honduras were successful in getting the state
to formulate the Law for the Protection and Development of Ethnic
Groups of Honduras which was intended both to protect indigenous
populations and regulate the use of natural resources in areas
where such populations were located (SECPLAN, DESFIL and USAID,
1990).

o THE SOCIAL IMPACT OF THE FUEL-WOOD.CRISIS-AND -
“URBAN DEFORESTATION”

Deforestation around towns and cities caused by urban sprawl,
the growth of commercial agriculture and the increased demand for
fuel wood has affected the lives of millions of people living in or
around major cities as well as in densely populated rural areas.
Water shortages, problems to health caused by wind erosion, the
increasing cost of fuel wood, flooding of urban areas and destruction
of drainage systems, declining agricultural productivity in green
belt areas, changes in micro-climate and the increasing incidence of
drought conditions can all be linked to the process of deforestation
around urban areas.

In El Salvador, the fuel wood trade centred on the capital
threatens not only national parks like El Espino located near San
Salvador but also the mangrove forests along the Pacific coast. This
has damaged local marine life and the livelihood of coastal fishing
communities. Pressure on fuel wood supplies has increased in
recent years as a result of the acceleration of rural to urban
migration during the war years. Moreover, it is common for migrants,
including children, to cut and sell fuel wood as ameans of acquiring
money (UNICEF, 1988).

In Nicaragua, the fuel wood trade to supply Managua has led
to serious deterioration of the capital's southern watershed.
Throughout much of the past decade, Managua has experienced
flooding as a result of silting of the city’s drainage system as soil is
washed down from the hills. Agriculture in the capital’s green belt
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area is also threatened by declining yields and in some areas in the
surrounding hills erosion has been such that the soil cover is too
thin to grow crops. '

The fuel wood trade has also affected other rural areas near
Managua. The main source of the capital's fuel wood supply is
found to the east of the city (Gewald, 1980; Reiche and Van Buren,
1984). This is one of the most environmentally devastated areas in
Nicaragua. Widespread deforestation over the last 20 years has not
only affected agricultural productivity but led to changes in micro-
climate. Drought conditions regularly ruin harvests. Famine conditions
threatened 32 communities in the area during 1990 (Barricada,
1990).

The situation is also dramatic in the northern Pacific region of
Nicaragua where the cities of Leon and Chinandega are located. In
this, the cotton heartland of the country, an important reforestation

10. Interview with FAO
consultant, Antonio Monz6n,
San Salvador, October 1990.
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project was implemented during the early 1980s. In order to tackle
the serious problems of wind and rain erosion which diminished
fertility in the area, over 1,200 kilometres of windbreaks were
planted. By 1987, half remained. Two years later, less than 400
kilometres of largely degraded windbreaks existed while a recent
estimate for 1990 claims that only 90 kilometres are in a good state'°
(Revista del Campo, 1990).

-~~~ "The cost of fuel wood has risen sharply-during the past two

decades. Fuel wood markets have expanded and families must
allocate an increasing proportion of their limited cash incomes to
fuel wood purchases. The implicit labour cost has also risen as
families devote more time to gathering. In rural areas in Guatemala,
rural families were found to spend between half a day and two days
per week collecting fuel wood (Zanotti, 1986). In certain areas of the
northern Pacific region of Nicaragua and elsewhere in Central
America, fuel wood gatherers must now travel distances of more
than five kilometres to find fuel wood. This situation affects men,
women and children alike. This is particularly so in Nicaragua where
42 per cent of fuel wood gatherers are women or children (19 and 23
per cent, respectively). In Guatemala and Honduras, over a fifth of
the time allocated to fuel wood gathering is taken up by women and
children. Having to allocate increasing time to fuel wood gathering
can have a negative social impact in terms of child care, and the
nutritional status and education of child gatherers (Martinez, 1986).
Inrural areas of Costa Rica, where fuel wood collection is undertaken
almost exclusively by men, some 22 man/days are lost each year as
a result of this activity (Reiche, 1986).

Shortages of fuel wood and the increasing value of this
commodity have also generated social tensions and conflict. In El
Salvador, it is common for those involved in fuel wood collection for
commercial purposes to undertake these activities armed and at
night. Under such conditions, it becomes extremely dangerous for
forest rangers or other interested groups to attempt to defend
protected areas. Increasing social tensions have also arisen in rural
areas between landowners and local fuel wood gatherers. Heckadon




describes the situation in rural E] Salvador, where traditionally fuel
wood is regarded by the rural poor as common property:

“As shortages and prices of forest products increase,
landowners become less tolerant of traditional practices.
But even so, with or without the permission of landowners,
the people continue to cut trees for fuel wood. In the
coffee zones of the centiral and western regions, men,
women and children mobilize at night .... to cut shade
trees for fuel wood. In rural zones, conflicts over the right -
to use the diminishing stock of forest resources constitute
one of the principal issues of legal disputes.” {Author’s
translation, Heckadon, 1989)

Both public and private concern regarding deforestation and
other environmental problems have clearly heightened throughout
the region during the past decade and important forest protection
initiatives have been taken in most countries.

With the exception of El Salvador and Nicaragua, governments
in the region have now completed Tropical Forest Action Plans.
Natural resource policy inventories have also been drawn up in
Costa-Rica;-Guatemala; Honduras-and-Panama. Organizations like
CATIE have been active in experimental research and training in
areas associated with agroforestry, forest protection and sustainable
forest management schemes.

Since the early 1970s, the number of protected wildland areas
in the region has increased dramatically from just 30 in 1970 to
more than 300 in 1987 (Morales and Cifuentes, 1989). This rate of
expansion has accelerated in recent years and, while accurate data
are difficult to come by, it would appear that somewhere in the region
of 7 million hectares, or 14 per cent of Central America’s total land
area, are now officially designated as protected areas.

Of a total land area in Panama of 7.5 million hectares,
1.1 million now form part of the country’s national parks and reserve
system. In 1980, Honduras established what was then one of the
region’s largest protected areas, the Rio Platano Biosphere Reserve
(Morales and Cifuentes, 1989). In 1987, some 37 areas of Honduran
cloud forest were legally designated as protected areas (SECPLAN,
DESFIL and USAID, 1990). Major initiatives in forest protection
were taken in 1990 in both Guatemala and Nicaragua. The Mayan
Biosphere Reserve in Guatemala’s Peten region was established and

covers an area of 1.4 million hectares (CONAP, 1990). The national |

area now protected or designated as reserved represents one third of
the total land area (Bradley et al., 1990). That same year saw
nearly half a million hectares of south-eastern Nicaragua declared
as national reserve or protected wildlife area. (Centro Cientifico
Tropical, 1988).

lll. Reversing
the Trend ?
Forest
Protection
Initiatives
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Since the enactment of the 1969 Forest Law, more has been
done in Costa Rica to protect forest resources than in any other
Central American or indeed Latin American country. One and a half
million hectares or 29.3 per cent of the national territory are now
legally constituted as protected areas (MIRENEM, 1990). During the
past three years, “debt for nature swaps” have played an important
part in this process. By mid-1989, Costa Rica accounted for over
three fourths of the total value of the world’s debt for nature swaps
(Barraclough and Ghimire, 1990). Between 1987 and 1989, some 72
million dollars of national debt was converted into 36 million dollars
of local currency commitments to finance environmental protection
initiatives including the purchase of national park and reserve land
and intitutional support for environmental organizations (La
Reptablica, 1990).

Some criticism of these types of arrangements, however, is

| being voiced in the belief that they provide good press for the

international donor agencies and commercial banks but detract
from efforts on the part of debtor nations to achieve a comprehensive
solution to the debt problem. Moreover, debt for nature swaps have
added to inflationary pressures and their attractiveness has lost
ground with certain “stabilization-conscious” governments.

While much has been done on paper to protect forests, the

| possibilities of effectively implementing progressive environmental

legislation are generally quite limited. As Green points out:

“The steady growth in the number of parks and reserves
has created the illusion that stretches of forest have
been rescued from the onslaught of shifting agriculture.
But there is an enormous gulf between legislating reserve
status and enforcing it. Honduras and Guatemala, for
example, struggle to manage two national parks apiece,
while their numerous other protected areas are by and
large abandoned to their inexorable fate. Indeed, the
bitter truth is that throughout the isthmus many parks
and reserves exist on paper alone, and the assault onthe
forest is often as severe within the parks as without.”
(Green, 1990:123-124)

Since the 1960s, numerous laws have been introduced in
Costa Rica to protect forests. A study recently conducted by the
Costa Rican environmental group CEDARENA has shown, however,
the limited effectiveness of much of this legislation. While legislation
passed in 1961 {Ley de Tierras y Colonizacion), for example, attempted
to bring a halt to spontaneous settlement of public lands, “this

| provision in the law has been largely ignored by settlers and weakly

enforced by the government ... The history of toleration of mass
invasions of public lands in the three decades since the public
domain was placed legally off limits to settlers ... suggests that the
state is not serious about excluding settlers from state land”
(CEDARENA, 1990). '




Most national natural resource and environmental agencies
in the region, however, experience major budgetary restrictions -
restrictions that have increased with economic stabilization
programmes. As a result, many agencies are unable to effectively
protect national parks, reserves and watersheds. Panama,
for example, has just 60 forest rangers to patrol over a million
hectares. Whereas deforestation, erosion and sedimentation pose
a major threat to the future of the Panama canal, the government
is reluctant to raise taxes to pay for watershed protection. Each
ship that passes through the canal discharges approximately
two million litres of water (Collins, 1990). The Canal Zone
authority, however, is reluctant to pay for the water. A proposal by
the natural resources institute, INRENARE, to raise the canal
toll by three cents per. .ton would secure 9 million dollars
for protection schemes of the Rio Chagres watershed. This
proposal, though, has met with opposition from certain government
agencies: B T

The reluctance of governments throughout the region to
increase taxes and budgetary outlays to pay for environmental
protection has led to an extreme dependency on foreign aid. As
international concern regarding tropical rain forests increases,
along with availability of external funding, the pressure is taken off
governments to look to their own devices to tackle environmental
PIODIEINS. o e

Many other projects and programmes in the area of forest
protection are at a very early stage and face serious difficulties. As
regards agroforestry programmes, there is the problem of how to
make the qualitative leap from model farms and demonstration plots
to widespread diffusion of alternative production systems and
techniques among peasant and commercial farmers. Faced with
limited access to land and the pressing need to produce food and
cash crops to meet essential needs, it is not surprising that the
diffusion of agroforestry schemes has been slow (Dulin, 1985;
Dittborn, 1988; Jones, 1982). Moreover, the ministries of agriculture
which have responsibility for extension services tend to give priority
to commercial farming sectors and not peasant producers in frontier
regions.

Relatively little has been done in most countries to encourage
reforestation and sustainable forest management practices. In 1980
forest plantations accounted for just 25,000 hectares. By 1987,
there had been only a slight increase in this figure (Hedstrom, 1990).
In Honduras, where deforestation accounts for 80,000 hectares
annually, government reforestation programmes replaced just 2,000
hectares annually during the mid-1980s (Hernandez, 1986). While
this ratio of 40 to 1 was probably the highest in the region, in other
countries the area deforested each year vastly exceeds that which is
reforested. In Nicaragua the ratio is reported to be 20 to 1 (Revista
del Campo, 1990). Even in Costa Rica, which is often held up as a
forestry protection showpiece, it was reported in 1982 that the ratio
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11, Interview with Manuel
Arag6n of Agroforest S.A. -
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of deforested to reforested land was 12 to 1 (Brockett, 1990). By the
end of 1986 only 10,083 hectares of forest plantations existed
(Finegan and Sabogal, 1988).

Since the late 1980s, however, the rate of reforestation in
Costa Rica has increased as a result of credit and fiscal incentives.
A new Forestry Law passed in 1986 provided important incentives
for reforestation on private lands by introducing forestry bonds
for reforestation projects. Stricter controls on the use of forest
resources on private lands were also introduced (CEDARENA,
1990). By government decree, the Costa Rican government
declared a state of Forestry Emergency in 1988 in order to halt
deforestation. Fewer incentives are now being provided for cattle
expansion while ranchers are encouraged to convert pasture to
forest. It was expected that during 1988 and 1989 approximately
20,000 hectares would be reforested under the fiscal incentive
scheme (MIRENEM, 1990). ’

In Guatemala, the government has also introduced a fiscal
incentive programme which enables companies or individuals tax
concessions of up to 50 per cent on their taxable income (DIGEBOS,
1990). While such schemes seem attractive on paper, they have
experienced considerable limitations. While the area reforested
under the Guatemalan programme has increased significantly in
recent years it still only accounts for approximately 1,000 hectares
ayear. The private companies involved in promoting and execiiting
the programme have found that their market is somewhat limited
given the tradition of tax evasion that has existed in the country and
the unwillingness of many firms to risk channelling funds into long-
term investments during difficult economic times.!! Under these
conditions, it appears that the companies and individuals which are
prepared to participate in such a scheme are often the large
conglomerates and their executive directors. Several United States
transnational corporations have been particularly interested in the
programme. Several companies use their participation in such
schemes for publicity purposes with media advertisements which
show how the company is saving the country from environmental
destruction. What is not mentioned, however, is that the law permits
those participating in the scheme to completely clear all the reforested
area after just nine years.

Serious problems have arisen regarding the sustainability of
reforestation schemes throughout the region. In several countries,
funding has been available for planting but not for maintenance.
This was the case in El Salvador during the early 1980s when
funding from USAID led to areas of between 50 and 100 hectares
being planted with trees on many of the farms that formed part of the
agrarian reform programme. In all, a total of 8,400 hectares were
planted. The initial funding, however, included nothing for
maintenance and many of the trees planted during 1980 and 1981
perished. A top-down approach to project design and implementation
also led to serious problems. Many of the intended beneficiaries
failed to see what benefits could be gained from planting trees on




land that could be used for food or other crops. Animosity towards
the project was such that instances arose where local farm residents
set fire to areas recently planted with trees.!?

Many positive initiatives in the field of forest protection have
been thwarted by the actions of specific interest groups or the
inaction of certain state agencies. It is often the case that interest
groups with a stake in deforestation can take the sting out of
legislation and policies designed to protect forests. This has been
particularly apparent in Honduras where a powerful lumber lobby
has been able to force major changes in government policy (Hernindez,
1986).

When civilian government was restored to Guatemala in 1985,
some advances were made in the area of social and environmental
policy. In 1989, a new Forestry Law and the Protected Areas Law
came into effect. A new municipal code passed by the Guatemalan
‘Congress—in October 1989 identified specific Toles for mumnicipal
governments in the area of environmental protection. It remains to
be seen, however, whether much will be achieved on the ground.
Economic and political power remain highly concentrated in the
hands of large landowners, a few industrialists and the military.
Such groups constitute powerful interest groups which can effectively
undermine progressive legislation and government policies (Bradley
et al., 1990). While several initiatives were taken by the Cerezo
government. in..the area of environmental protection, -there is
considerable doubt regarding the government’s capacity to implement
relevant legislation and policies. As stated in a recent USAID report
on natural resource policy in Guatemala:

“The country’s legal base, institutional framework and
citizen participation in the policy process are too weak to
effectively implement policies related to environmental
issues .... Laws are often outdated ... fines for violations
are too low, license systems arcane, environmental
impact assessments are not required, educational
programs are not included, and mechanisms for
enforcement of the law nonexistent .... Institutions
mandated to implement policies lack both the credibility
and the long-term financing necessary to be effective ...
Instead of an integrated and coordinated legal system to
protect the environment, each institution involved ...
issues its own individual and often outdated policies. ...
Centralized decision making, erratic actions, and biased
political agendas would make any rural population
highly skeptical of any official central government
programs. However, the case in Guatemala is acute. The
skepticism of the Indians, generated from a long history
of centralized decision making dominated by Ladinos,
broken political promises, and outright exploitation and
violations of human rights has translated into apathy
and non-participation in the political arena.” (Bradley et
al., 1990:I1, 23-24)

12. Interview with José
Roberto Denys, Director of
the Natural Resources
Centre, El Salvador, October
1990.
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Costa Rica’s forest protection initiatives have also experienced
serious limitations. The conservation drive began in earnest in 1969
with the enactment of the Forestry Law. Throughout the 1970s,
however, authorities could do little to contain deforestation and
reforestation proceeded slowly (Silliman, 1981). While most of Costa
Rica’s forests are now located in protected areas, expropriation of
private holdings in such areas still has a long way to go. Hence,
according to the recently completed Tropical Forestry Action Plan:
“real protection in many of these areas is relatively weak” since
current regulations still permit land owners to exploit forest resources
(MIRENEM, 1990:5).

Given the inherent weakness of national institutions with
responsibility for forest protection, it is often the case that positive
initiatives in this area result from the fact that the temporary
occupant of a key government post (or the spouse of a president)

| happens to be concerned about environmental issues. The major

driving force behind many environmental protection initiatives are
the pressures and inducements associated with certain types of
external aid. The increasing amounts of foreign aid now available for
environmental protection projects and programmes will no doubt
mean that the scale and scope of forest protection schemes will
expand considerably into the 1990s.

- -~ Suchraid,; howevér;is not without its drawbacks and anumber
of problems characterize donor-recipient relations. Some of the
more technical difficulties associated with project design and
implementation, as well as the clash of interests and priorities have
been identified by Green (1990). Other, perhaps more serious,
problems relate to the fact that many national institutions simply do
not have the budgets or personnel to fulfil their counterpart obligations.
This was borne out clearly in an evaluation of Swedish aid to the
Nicaraguan forestry sector (Budowski and Vieman, 1989). The same
evaluation detected other important problems which characterized
the donor-recipient relation, notably the tendency to transfer
uncritically to the tropical conditions of Nicaragua knowledge and
techniques appropriate to the temperate climate of northern Europe,
the insufficient attention paid to sustainable forestry management
on the part of Swedish agencies supporting the local forestry
industry and the tendency to draw up over-optimistic plans which
failed to consider the complex array of social and economic forces
underpinning deforestation (Budowski and Vieman, 1989).

Conservation and environmental groups have grown in strength
during the past two decades and in most countries now constitute
effective pressure groups. Moreover, certain groups in countries
such as Costa Rica and Guatemala actually administer major forest
protection schemes. The approach of such groups towards
environmental and development issues, however, varies considerably.
One, which may be labelled “conservationist” and which appears to
prevail in countries like Guatemala and Honduras, tends to see
forests, flora and fauna as the victims of man's inhumanity to




nature. Man is considered the culprit and his activities need to be
strictly controlled. Another approach which appears to characterize
the activitites of certain ecology groups that are active in Nicaragua
and El Salvador, tends to see natural resource destruction in the
context of man’s inhumanity to man. What is basically at fault is a
specific social system characterized by skewed resource allocation
and exploitative social relations. As such, programmes to protect the
environment must go hand in hand with development programmes
which address broader social problems associated with poverty and
inequitable resource allocation.

It would seem to be the case, however, that on the ground
experience brings with it a considerable degree of social awareness.
Several groups which at the outset assumed a purely “conservationist”
stance now realize that forest protection must go hand in hand with
development projects and programmes that provide alternative
livelihood opportunities for the rural poor. This transition has been

particularly apparent in Costa Ricawhere; through time;a number
of environmental organizations appear to have adopted a more
balanced approach.!®

As indicated in the introduction, this paper provides a
preliminary assessment of the social origins and impact of deforestation
in Central America. Several studies or rapid field appraisals, currently
under way in four countries of the region, will shed more light on key
aspects associated with the social impact of both deforestation and
forest protection initiatives.

A study in a densely populated area of the western highlands
of Guatemala (Totonicapan) will examine the way in which
deforestation has affected the livelihood and lifestyles of local
populations which depend heavily on forest products. The study
will also inquire into the way in which different land tenure
institutions and social forms of organization have contributed to

varying rates of deforestation in the area and consider the social |

impact of regulations and controls governing the use of forest
resources on groups which have traditionally depended on the
consumption and marketing of such products. In another area of the
western highlands (Huehuetenango), a smaller study is being
conducted to look at the contrasting situation of two communities,
one of which enabled a logging company to deforest large areas and
another which organized to defend the forest.

A study in the southem interior region of Nicaragua (Rio
San Juan) will look at the way in which migratory agriculture
and deforestation in agrarian frontier regions have been affected
by three stages or styles of development which have charac-
terized this region in the last 20 years, namely traditional
agro-export development prior to the Sandinista revolution, radical
transformation involving agrarian reform and resettlement of

13. Interviews with Steve
Mack of CEDARENA and
Juan Carlos Godoy of

CATIE, November 1980.
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shifting agriculturalists during the 1980s, and the current attempt
to control land use patterns by declaring much of the area a national
reserve.

A study in central Honduras (Yoro) will inquire into the
situation of Indian groups and agroforestry co-operatives in Yoro
province. Particular attention will be focused on the way in which
the operations. of lumber companies and the Honduran forestry
corporation have affected the situation of such groups.

A study in Costa Rica will examine the nature of social
tensions and conflicts, involving local communities, business
enterprises, government agencies and conservation groups, which
have arisen in areas in or around two national reserves.

Two papers by regional specialists will assess the experience

| of certain forest protection initiatives in Central America, notably

those involving the creation of protected areas and the implementation
of agroforestry schemes.
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Ensefianza (Costa Rica)
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DEI
DESFIL
DIGEBOS
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~~Econdomicasy Sociales (Nicaragua)

Centre for Research and Study of Agrarian Reform
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International Committee for Migration
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Honduran Forestry Development Corporation
Consejo Nacional de Areas Protegidas (Guatemala)
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Rica)
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Direccién General de Bosques (Guatemala)
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Economic Comimission for Latin America and the
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Environmental Project on Central America

Food and Agriculture Organization of the United
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Latin American Social Science Foundation
Instituto Agrario de Nicaragua
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- Universidad Rafael Landivar (Guatemala)
Institute of Environmental Sciences and
Agricultural Technology - Rafael Landivar University
International Fund for Agricultural Development
Instituto Interamericano de Cooperacion para la
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operation

List of

Acronyms

33




34

INDIAP

INRENARE

IRENA
IUED
MAG
MIDA

MIDINRA

MIRENEM

ROCAP
SECPLAN

UNES

UNICEF
UNRISD

USAID

International Institute for Environment and
Development

Instituto de Investigacién Agropecuaria de Panama
Panamanian Institute for Agricultural Research
Instituto Nacional de Recursos Naturales
Renovables (Panama)

National Institute of Renewable Natural Resources
Instituto de Recursos Naturales (Nicaragua)
Natural Resources Institute

Institut Universitaire d'Etudes du Développement
(Switzerland)

Ministerio de Agricultura y Ganaderia (Nicaragua)
Ministry of Agriculture and Livestock

Ministerio de Desarrollo Agropecuario (Nicaragua)
Ministry of Agricultural Development

Ministerio de Desarrollo Agropecuario y Reforma
Agraria (Nicaragua)

Ministry of Agriculfural Development and Agrarian
Reform

Ministerio de Recursos Naturales, Energiay Minas
(Costa Rica)

Ministry of Natural Resources, Energy and Mines
Regional Office for Central America and Panama
Secretaria de Planificacion (Honduras)

Planning Secreariat

Universidad Nacional Auténoma de Honduras
National Autonomous University of Honduras
Unidad Ecolégica Salvadorefia

Salvadorian Ecological Unit

United Nations Children Fund

United Nations Research Institute for Social
Development

United Nations University

United States Agency for International Development
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