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Upon assuming power in 1959, Fidel Castro’s revo-
lutionary government began to implement an aggres-
sive national reforestation program. In large measure
this program responded to a grave national concern
given the country’s deforestation trend, but also
dovetailed with populist policy objectives to improve
rural socioeconomic and employment prospects, par-
ticularly in mountainous regions, as well as with na-
tional development priorities outlined by Castro as
early as 1953 (Castro 1972, p. 190). In the short
term, reforestation programs offered a viable, rela-
tively low-cost, option to generate employment
among those segments of the rural population that
had harbored the revolutionaries during the armed

struggle (e.g., the peasantry in the mountainous areas

of Eastern Cuba).

The reforestation strategy adopted by Castro’s gov-
ernment had been banded about in Cuba for years,
with selected elements of the strategy beginning to be
implemented in the early- to mid-1950s. Several
technical foreign missions sent to Cuba had advocat-
ed such an approach to arrest centuries of abuse of
the country’s natural resource base, begin to reverse
serious erosion problems, and curtail the country’s

extreme dependency on lumber imports (Foreign

Policy Association 1935; The World Bank 1951;
FAO as cited by Reed 1992, p. 37).

From the time of discovery to 1959, the total
amount of land area forested in Cuba had declined
from 72 percent (Marrero 1950, pp.107 and 195;
Bucek 1986, p. 15) to 14 percent (COMARNA
1992, p. 1992, p. 30). As a result of the reforestation
program initiated in 1959, by 1992, according to of-
ficial estimates, the amount of land area forested had
increased to 18.2 percent of the national territory.”
This 30 percent increase was achieved partly through
better management of timber harvesting rates but
principally through reforestation (Westoby, 1989, p.
132). Of the total area forested in 1992, natural for-
ests accounted for 84 percent, or two million hect-
ares. Two-thirds (67.6 percent) of national forests
were set aside as protected areas, while one-third
(32.4 percent) was used for timber production. Be-
tween 1959 and 1992, the net annual addition in
forested land area approached 14,000 hectares

These gains, particularly considering the experience
of other Caribbean and Central American countries,
are commendable, Cuba being the only country in
the region that reversed secular deforestation trends.
In eight Caribbean and Central American countries

studied by the World Bank, the forest cover declined

1. The comments of Jorge Pérez-Lépez and René Costales on an eatlier draft of this paper are gratefully acknowledged.

2. The Anuario Estadistico de Cuba 1989 (Comité Estatal 1990, Table VIIL.4, p. 185), however, shows data suggesting that in 1989,
23.7 percent of the national territory was forested (forestal, in Spanish). This figure appears to include small tree stands as well as dis-

persed trees both within state-owned and in privately held small farms, but excludes fruit tree plantations, including coffee, cacao, cit-

rus, and other fruit trees (see Table VIIL6, p. 186).
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between 10 and 24 percent in the period 1981 to
1990 (Current, Lutz, and Scherr 1995, p. 152).
However, in only two of these countries—EIl Salva-
dor (6.2 percent) and Haiti (1.3 percent)—were for-
ests less prevalent than in Cuba. By comparison,
Costa Rica (28.8 percent), the Dominican Republic
(22.5 percent), Guatemala (39.3 percent), Honduras
(41.2 percent), Nicaragua (50.8 percent), and Pana-
ma (41.1 percent) had much higher forest covers.

REFORESTATION FRAMEWORK

Although the overall reforestation trend in Cuba
since 1959 has been broadly documented, no system-
atic attempt has been made to evaluate the relative
success or difficulties associated with the implemen-
tation of the reforestation policies. In doing so, I rely
on a broad definition of forestry that includes initia-
tives to preserve natural forests and restore formerly
forested areas, inclusive of national parks, nature pre-
serves, and tree plantations (for commercial purpos-
es). My forestry paradigm also includes agroforestry
practices and selected environmental issues related to
mangrove areas.

Impetus for the new government’s forestry program
was provided by the Ley de Repoblacion Forestal (Re-
forestation Law) of April 10, 1959. Article 10 created
nine new national parks (in addition to the Sierra
Cristal National Park), namely Cuchillas de Toa,
Gran Piedra, Sierra Maestra, Escambray, Laguna del
Tesoro, Los Organos, Guanacahabibes, Ciénaga de
Lanier, and Sierra de Cubitas (Ndfiez Jiménez 1972,
pp. 356-357; see also Ministerio de Ciencia 1995,
pp- 36-40). The Law specified that the national parks
individually should not have an extension of less than
500 caballerias (6,700 hectares). With domestic tour-
ism in mind, the parks were to be made accessible to
the public and be provided with hotel accommoda-
tions, including utilities.

The localization of these national parks was in part
dictated by the distribution of remaining forests,
which in itself was a function of state land holding
patterns prior to 1959. In pre-revolutionary days, the
Cuban state claimed ownership to 37,000 caballerias
(or 495,800 hectares) of forests, 42 percent of which
where located in the Easternmost province of Ori-
ente. In 1930, in the Sierra Cristal National Park, in
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the Baracoa region, a 2,000-caballeria (or 26,800
hectares) forest preserve had been established to pro-

tect the local flora and fauna, prohibiting hunting
and logging (Marrero 1950, p. 309).

Municipal forestry parks were also called for by the
1959 reforestation law. These were to be created with
support from the national forestry authorities. Anto-
nio Nufiez Jiménez, an influential voice in the con-
ceptualization of the revolutionary government’s for-
estry and ecological initiatives, revived the notion of
replanting forests along the banks of the country’s
major rivers (to a depth of 100 meters), the focus of
legislation enacted in 1923 (Foreign Policy Associa-
tion 1935, p. 466). Niifiez Jiménez went further and
proposed the development of a “Gran Barrera Fores-
tal” (Great Forestry Barrier)— presumably running
all along the spine of the island—to retain humidity,
preserve water resources, address the problem of ero-
sion, and moderate the country’s climate. Grandiose
as it was, his proposal was sensitive to geographic and
economic regional variations, and was premised on
the use of approaches consistent with local circum-
stances (Nufez Jiménez 1972, pp. 358-359). The
barrier was to consist of rapidly growing tree species
(e.g., eucalyptus, teaks), combined with other spe-
cies, including fruit trees.

By 1991, according to Santana (1991, p. 13):

The Cuban National System of Protected Areas ...
[had] over 200 protected areas that cover 12 percent
of the country. However, only 1-2 percent of the
country is strictly protected and some reserves appear
to be too small to effectively preserve the biota they
contain. It is estimated that Cuba has about two mil-
lion hectares of forests, of which 1.7 million hectares
(85 percent) consist of natural forests and the remain-
der of forestry plantations. Of these forested lands,
national parks cover 5.1 percent, wildlife conservation
areas 24.3 percent, water-shed protection areas 17.0
percent, coastal protection areas 19.2 percent, pro-
duction forests 32.7 percent, and other categories 2.7
percent.

ACCOMPLISHMENTS AND PROBLEMS OF
THE REFORESTATION PROGRAM

The post-1959 reforestation efforts were initiated in
1960 under the direction of the Instituto Nacional
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de Desarrollo y Aprovechamiento Forestal (National
Institute for Forestry Development and Use, IN-
DAF). Between 1960 and 1966, as part of the Plan
de Repoblacion Forestal, 299 tree nurseries were estab-
lished, and 348 million trees planted (Nufiez Jiménez
1972, pp. 355-357). About one third of the trees
planted were eucalyptus (122 million), followed by
pines (68 million), casuarinas (48 million), and other
species (109 million). Seedlings produced in fruit
tree nurseries established in the country’s (then) six
provinces were used to plant 1.6 million fruit trees

between 1964 and 1965.

Table 1 presents data on number of trees planted be-
tween 1960 and 1989 in the state sector’s tree planta-
tions.” In the late 1970s, the number of trees planted
each year was roughly twice the number planted in
1960. Annual tree planting totals increased rapidly
during the 1980s, exceeding over 100 million annu-
ally after 1982. Three times as many trees were plant-
ed in 1989 as in 1979.

Between 1960 and 1990, as a result of the revolu-
tionary government’s reforestation program, 2.5 bil-
lion trees were planted in Cuba. By the late 1980s,
COMARNA (1992, p. 30) claims that for every
hectare of forest harvested, 16.9 hectares of trees were
being planted (or 110,000 hectares replanted annual-
ly vis-a-vis 6,500 hectares harvested annually) (Reed
1992, p. 38). This pattern is in marked contrast with
that observed by the mentioned World Bank study of
eight Caribbean and Central American nations,
where, on an annualized basis, deforestation exceed-
ed reforestation in all eight (Current, Lutz, and

Scherr 1995, p. 152).4

A number of observers have voiced special concern
about the difficulties of reclaiming the open-pit nick-
el mining areas found in Eastern Cuba. Open pit
mining completely removes the topsoil, thus leaving
behind a “lunar landscape,” denuded of vegetation
(Reed 1993, p. 32). By the late 1980s, after four de-

cades of mining operations, 200 square kilometers of
land (or 20,000 hectares) in the Moa-Nicaro area
were totally degraded (Bucek 1986, p. 15). Reed
(1993. p. 38), using a much lower estimate of
amount of land degraded by open-pit mining, claims
that by the early 1990s some 3,000 of 11,000 de-
graded hectares had been reclaimed.

Note that the species distribution of trees planted
changed appreciably over the years (see Tables 1 and
2), indicating an improvement in forestry policies.
Whereas in 1960 (see Table 1), 92 percent (or 85
percent according to the data in Table 2) of all trees
planted were eucalyptus (35 percent between 1960
and 1966), by 1989 eucalyptus accounted for only 3
percent of all seedlings. As Cuba’s cadre of profes-
sional foresters was trained and experience about Cu-
ba’s natural conditions gained, more informed deci-
sions appear to have been made about which species
of trees to plant and where. By the early 1990s, Cuba
had more than 1,000 forestry engineers and biolo-
gists, as well as close to 2,000 forestry technicians

(Atienza Ambou et. al. 1992, p. 6).

The early emphasis on planting eucalyptus trees was
probably guided by ignorance and the Castro’s gov-
ernment tendency to make rushed and wasteful eco-
nomic decisions, a characteristic not only found in
forestry. In support of this interpretation, Westoby
(1989, p. 132) notes that “much of the early [refores-
tation] effort was wasted as the result of elementary
errors: seed of poor provenance, species ill-adapted to
sites, over-emphasis on the number of trees planted
and neglect of subsequent tending.” The focus on eu-
calyptus at the beginning of the reforestation pro-
gram may have been dictated by the belief that refor-
estation with this rapidly-growing species would help
arrest soil erosion, a widespread problem that was as-
signed the highest priority (Nudfiez Jiménez 1968). As
noted by FAO (Poore and Fries 1985, pp. 21)

3. We assume that these figures are inclusive of all trees planted, including those located in eroded areas as well as in national parks and

forests preserves.

4. In Chile, however, where forestry is a vibrant export industry, more than 110,000 hectares are reforested each year, with about

40,000 hectares being felled annually (Prado 1996, p. 8).
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Table 1. Reforestation: Number of Trees Planted, by Selected Tree Species, 1960, 1965,
1970, 1975, and 1976-1989 (in millions)
Coniferous Latifolious

Caoba Majagua Ocuje Casuarina  Eucalyptus Other Total
1960 05 0.1 0.1 0.1 0.3 28.1 15 30.7
1965 7.0 5.4 15 0.9 10.9 7.3 4.3 37.3
1970 6.5 0.7 0.7 1.2 2.7 0.1 1.1 13.0
1975 24.7 1.9 4.1 5.4 10.8 1.8 3.8 52.5
1976 26.9 3.0 4.0 1.7 13.2 3.8 3.1 85.7
1977 34.9 2.4 4.6 0.8 9.8 3.5 5.6 61.6
1978 412 3.5 3.3 0.9 106 3.2 5.3 68.0
1979 315 2.3 4.1 1.2 7.4 2.3 5.7 54.5
1980 34.7 1.7 4.2 3.2 9.7 2.1 15 67.1
1981 32.1 3.7 5.8 4.2 6.9 4.0 18.1 74.8
1982 22.9 3.9 5.3 7.8 7.0 3.0 19.3 69.2
1983 36.9 8.4 5.5 10.6 155 12.9 49.3 139.1
1984 40.1 6.6 3.5 11.1 17.0 12.4 50.1 140.8
1985 38.8 4.8 5.1 145 24.2 15.2 38.4 141.0
1986 30.5 2.7 4.8 11.1 15.0 125 48.3 124.9
1987 31.9 3.3 4.6 8.0 147 13.0 52.5 128.0
1988 23.0 3.3 3.8 6.3 7.6 7.5 86.6 138.1
1989 16.6 5.0 6.8 10.6 9.0 5.9 128.4 182.3

Source: Comité Estatal (1990, Table VIIL.52, p. 215).

Table 2. Number of Trees Planted, by Type
of Tree, 1960-1966 (in millions)
Eucalyptus Pines Casuarinas Other Total
1960 25.8 0.1 0.2 4.1 30.5
1961 35.4 2.0 3.5 18.6 54.0
1962 31.9 3.7 8.2 26.2 58.1
1963 12.5 14.1 7.3 20.0 32.5
1964 4.9 8.6 7.3 16.3 371
1965 8.0 7.0 12.6 13.9 41.5
1966 3.6 31.9 9.3 10.4 55.2

Source: Nuifiez Jiménez (1972, Volume 5, pp. 355-356).

most eucalyptus are not good trees for erosion con-
trol. When young, they are very susceptible to grass
competition, and to obtain good growth, clean weed-
ing is necessary during the establishment period,
which is undesirable on steep or eroding terrain. Even
mature stands may be ineffective in halting surface
run-off.

The problem with the selection of eucalyptus as the
main reforestation vehicle was not an isolated phe-
nomenon. There is some evidence of poor species se-
lection in other reforestation, reclamation and agri-
cultural projects. Plantings of casuarina trees in the
1960s for shade and aesthetic reasons in Varadero,
Santa Marfa del Mar, and Guanabo, some of Cuba’s
most renown beaches, were responsible for extensive

erosion as their shallow and dense roots—not natu-
rally found in these areas—interfered with normal
sand shifts. In the 1970s the government decided to
uproot the casuarina trees planted a decade earlier in
these beaches (Pagés 1981, p.4). Dumont (1970a,
pp- 135 and 137) reported poor planting practices
and high tree mortality associated with the large scale
development of citrus plantations, as well as with the
planting of hard wood trees in coffee areas. Another
reported instance of poor reforestation practices is
provided by Levins (1993, p. 57). In the mid-1970s,

he notes:

the Institute of Botany refused to work with the For-
estry Institute on its plan for terracing mountainsides
in Pinar del Rio, planting monocultures of teak or hi-
biscus and clear-cutting of trees. They saw the plan as
too vulnerable to pest problems and provoking mas-

sive erosion.

The most outlandish example of poor decision-mak-
ing, however, was a grandiose scheme to plant coffee
trees in an agricultural belt around Havana (see be-

low).
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ESTIMATES OF THE EFFICACY OF THE
REFORESTATION PROGRAM

A gross estimate of the result of Cuba’s reforestation
program can be made by relating the total number of
trees planted between 1959 and 1989, to the increase
in number of forested hectares, net of forested area
harvested. Our estimating procedure is summarized
by the following relationships:

FA(t+I) = FA(t) + RA(t+I), and
RA(t+]) = TP/D - HA
Where:
FA(t+]I) = forested area in 1989 (in hectares);
FA(t) = forested area in 1959 (in hectares);

RA(t+]) = area reforested between 1959 and 1989 (in

hectares);

TP = total number of trees planted between 1959 and
1989;

D = density of tree plantings (in trees per hectare); and

HA = number of hectares harvested between 1979 and
1989.

The net gain in forested area is the difference be-
tween the land area forested in 1959 and the area in
state forest enterprises in 1989 (inclusive of virgin
and reclaimed forests), minus an estimate of the for-
ested area harvested between 1979 and 1989.

In 1959, according to COMARNA, 1,540,000 hect-
ares were forested. There are two estimates of forest-
ed land area in 1989. The Anuario Estadistico de
Cuba 1989 (Comité Estatal 1990, p. 216) reports
that forests in state forestry enterprises accounted for
2,273,300 hectares in 1989. COMARNA (1992),
however, provides data suggesting that the increase in
forests was considerably smaller, slightly over two

million hectares. The differences between the 1959
figure and the two 1989 estimates entail a gain of
730,000 and 500,000 hectares of forest cover, respec-
tively, over the intervening period. For estimating
purposes we assume that 65,000 hectares of forests
were harvested between 1979 and 1989.°

By assuming two different forestry plantation densi-
ties of 1,500 and 2,000 trees per hectare,’ relating
these densities to the 2.5 billion trees COMARNA
claims have been planted in Cuba, and accounting
for the forest area harvested between 1979 and 1989,
the reforestation program’s success can be calculated
as ranging between 27 and 53 percent. In other
words, 27 to 53 percent of trees planted survived to
maturity, tree mortality rates being in the order of 47
to 73 percent. Both estimates are considerably higher
that the only official tree mortality estimate of 40
percent we have been able to identify in the Cuban
literature (Gémez 1979, p. 5). Mortality rates of this
magnitude are not out of line with international ex-
perience, especially in situations where seedling care
and early weeding practices are not given the re-
quired attention.” For a reforestation project to suc-
ceed, effective weeding is essential. During the first
two to three years of a project, as many as three to
four weedings a year are necessary (Committee on
Selected 1982, p. 143). That proper seedling care
procedures were not followed in Cuba, at least dur-
ing the initial years of the reforestation program, is
consistent with Westoby’s observations (cited above)
and with what is generally known about the poor fol-
low-up associated with many of Cuba’s agricultural
practices. These estimates suggest that Cuba’s forest-
ry accomplishments have been achieved at a very

high economic cost.

5. This estimate is based on the assumption that it takes at least 20 years for a tree plantation to mature and be ready for harvesting, and
COMARNA figures cited by Reed (1993, p. 38) indicating that, in the early 1990s, 6,500 hectares of trees were being harvested annu-

ally.

6. Our hypothetical densities are based on recommended tree plantation densities provided by Poore and Fries (1985, p. 12) for differ-
ent species. They range from 472 (for tectona grandis) to 1,678 (for shorea robusta) trees per hectare. The recommended density for eu-
calyptus hybrid is 1,658 trees per hectare. For our purposes, we assume 1,500 trees per hectare as the most likely tree density, although

we also consider a higher density of 2,000 trees per hectare.

7. Personal communication with a forestry expert. Preeg (1996, p. 27), in his discussion of reforestation rates in Haiti during the

1980s, considers survival rates of 50 percent as “exceptionally high.”
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SOCIALIST AGRARIAN DEVELOPMENT
POLICIES LEADING TO TREE LOSSES

A balanced assessment of the accomplishments of the
reforestation program must evaluate the adverse im-
pact the socialist rural development model imple-
mented since the early 1960s had on the 1959 tree
stock. This model was largely premised on the estab-
lishment of large scale state farms and agricultural co-
operatives. There are ample reasons to believe (see
Dumont 1970a and 1970b) that large scale Soviet-
style farming led to the destruction of countless trees.
A well-known French rural development expert, Du-
mont described what happened as brutal “because
not even a tree that could provide shade or serve oth-
er purposes was left” (as cited by Nelson 1972, p.
94).

Land clearing on a vast scale was underway in the
1960s as the government embraced an agricultural
development approach based on several pillars, in-
cluding widespread mechanization, collectivization,
and extensive use of land. To ease the mechanization
of vast tracts of land, small stands of mature and pro-
ductive trees were obliterated. Trees were uprooted
to permit heavy tractors and combines to operate un-
obstructed.® Also contributing to the destruction of
localized tree stands was the consolidation of small
farms into agricultural cooperatives. In pre-revolu-
tionary days, Cuban peasants relied on traditional
agroforestry practices (Current, Lutz, and Scherr
1995, pp. 153-154), planting trees--for fruit, shade,
fencing, wood, cooking fuel and other purposes--for
domestic consumption and as cash crops. Fewer and
fewer tree groves were left standing, collectivization
policies led to the consolidation of small farms into
state farms and cooperatives, peasants were relocated
to planned urbanized communities, and large scale
mechanization was introduced.

The land clearing tasks were assigned to mechanized
military brigades, the notorious “Che Guevara col-
umns.” The modus operandi of these brigades was to
drag a chain between two tractors or army tanks,
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pulling along the way any vegetation they encoun-
tered, be they brushes, marabi, or small and large
trees. Thirty-six such units were operating through-
out the country in December 1969, each equipped
with twenty pieces of heavy equipment and manned
by 117 men (Nelson 1972, pp. 94-95). One aston-
ishing result of this policy was to nearly obliterate
palm trees, Cuba’s national symbol, from much of
the national countryside, leading some observers to
note that in the 1990s “most state farms are devoid
of palm trees” (Deere, Pérez, and Gonzalez 1994, p.
225). These same observers note that lack of shade
trees is interfering with the implementation of the
Voisin grazing system (p. 215). This system is based
on feeding a herd primarily in pastures which are fer-
tilized with the cattle’s own manure. Pasture produc-
tivity is maintained by periodically rotating the herd
from one small enclosure to the next through the use
of shifting movable electrified fences. Supplementary
feeding, transportable water sources, and a relative
abundance of strategically distributed shade trees are
essential components of the Voisin grazing system.
Many shade trees currently lacking fell victim to the
Che Guevara Brigades in the 1960s.

Compounding the detrimental effects of this strategy
was the extensive use of land and the decision to
bring under cultivation marginal agricultural land.
To bring them into production, these lands had to be
cleared of trees and shrubs (Dumont 1970b, p. 39).
Particularly damaging to trees and forest cover were
agricultural policies of the mid- to late-1960s, when
most agricultural land resources were assigned to the
failed goal of producing ten million tons of sugar in
the 1970 harvest. Expanding the area under cultiva-
tion, however, was a constant of national agricultural
policy during nearly three decades. In the absence of
foreign subsidies (after 1990), when critical agricul-
tural inputs were no longer available, many of the re-
claimed lands were abandoned. This process has been
documented with regard to citrus plantations. Ac-
cording to a joint study conducted by researchers
from the University of Havana and the University of

8. Associated field preparations included the removal of large boulders and stones, and in some instances, even contouring the soils

(e.g., by filling small ravines and streams with soil).
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Florida, between 1990 and 1993 the land area plant-
ed in citrus trees declined by 16,997 hectares, as
plantations in the more marginal areas were left to
wither or removed (Spreen et. al. 1996, p. 20).

To partially compensate for the destruction of tradi-
tional fruit tree groves because of the expansion of
sugar production, and as part of the country’s devel-
opment strategy, the government embarked on a
program to develop fruit tree, coffee and cacao plan-
tations. Resources were assigned to develop mango
and guava tree groves, as well as to expand coffee and
cacao plantations in mountain areas, often as part of
agroforestry projects. In some cases, ill-advised at-
tempts were made to develop coffee plantations in re-
gions poorly suited for this permanent tree crop. Best
known was the directive during the 1970s to develop
a “green belt” of coffee plantations in the lowlands
surrounding the city of La Habana. This project was
eventually abandoned, the coffee trees never having
borne fruit. The waste of economic resources on this
project alone was colossal.

The performance of planting efforts of fruit bearing
trees can be partially judged by analyzing the data in
Table 3. The table provides statistics on the number
of hectares planted with four fruit trees (mango, gua-
va, coffee, and cacao) for 1970 and 1975, and for
1978 to 1989. Increases in the number of hectares
planted with mangoes and guavas during the late
1970s and 1980s can almost definitely be attributed
to efforts to reverse the damage done to fruit tree
stands during the 1960s. An important characteristic,
likely to differ from pre-revolutionary patterns, is
that most mango and guava trees were planted in
large stands, as opposed to small scale groves, as sug-
gested by differential growth patterns between the
state and private sectors. This pattern is consistent
with the socialist model of organizing agricultural
production on a large scale, in part to facilitate the
use of chemical inputs and mechanization in agricul-
ture. Particularly telling are the major fluctuations
observed from year to year in number of hectares
planted in the state sector. Fluctuations of this mag-
nitude suggest poor planting practices or shifting ag-
ricultural priorities. In any event, they are indicative
of a vast waste of resources and may also explain (to-
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gether with exports) the persistent fruit shortages re-
ported in Cuba. The environmental underpinnings
of these trends, if any, as well as their consequences,
remain to be analyzed.

The trend for coffee is consistent with the gradual
depopulation of Cuba’s mountain regions (up to the
early 1990s) and with the failed attempts to expand
coffee production into poorly suited areas close to
major urban centers. The area planted with coffee
peaked in 1979, gradually diminishing through
1989; the decline amounted to 25 percent over this
period. The decline is especially noticeable in the pri-
vate farming sector, although in 1989 over half of
coffee production remained in private hands. Rural
flight to urbanized localities is likely to be implicated
in the decline of coffee plantations. Former coffee ar-
eas were the target of reforestation, given that coffee
has traditionally been planted in association with
other trees that provide shade and protection to cof-
fee plants and also contribute to soil improvements.
The declining trend is certain to have been reversed
in the 1990s during the Special Period with the push
to increase agricultural production in the mountains
as part of the food self-sufficiency program. Cacao
plantings remained relatively constant over the 1970-
1989 period, except that the share of these planta-
tions in the state sector increased. Cacao plants often
are also found in close association with larger trees.

Also harshly criticized by Rene Dumont were
projects begun during the 1960s to restructure pas-
tures in livestock farms according to inflexible geo-
metrical designs. To achieve these designs, it was nec-
essary to remove extensive living tree fences (live
fenceposts) and, in many instances, trees planted
along river banks (Dumont 1970a, pp. 123-127).
Some of these trees could well have been planted de-
cades earlier as part of erosion control projects. The
number of trees that were destroyed is unknown, but

it was probably in the millions.

Although the evidence is only partial, there is reason
to conclude that development projects carried out in
several of Cuba’s mangrove regions also had a detri-
mental impact on the natural vegetation, trees in-
cluded. Perhaps the more damaging were projects to
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Table 3. Land Area Planted with Selected Permanent Fruit and Other Edible Crops, 1970,
1975, and 1978-1989 (in thousand hectares)
Mango Guava Coffee Cacao
Total State  Private  Total State  Private  Total State  Private  Total State  Private
1970 15.1 11.8 3.3 3.8 3.5 0.3 181.5 59.9 121.6 10.5 2.3 8.2
1975 19.2 15.2 4.0 7.0 4.7 2.3 162.5 73.8 88.7 14.1 5.6 8.5
1978 26.6 20.4 6.2 10.5 7.8 2.7 156.2 74.9 81.3 12.2 5.0 7.2
1979 28.4 22.3 6.1 12.3 9.6 2.7 161.1 80.7 80.4 12.2 51 71
1980 28.8 22.5 6.3 12.5 9.5 3.0 166.1 84.5 91.6 13.1 6.0 71
1981 29.0 22.7 6.3 12.6 10.4 2.2 168.0 80.3 87.7 12.2 4.8 7.4
1982 28.4 22.3 6.1 14.2 11.0 3.2 168.5 76.7 91.8 13.1 5.7 7.4
1983 27.3 20.9 6.4 15.0 11.2 3.8 164.6 73.4 91.2 12.8 54 7.4
1984 31.0 243 6.7 15.8 11.8 4.0 159.7 71.8 87.9 12.1 4.6 7.5
1985 30.4 23.6 6.8 15.0 10.8 4.2 155.3 70.8 84.5 11.5 4.7 6.8
1986 30.4 23.7 6.7 13.6 9.4 4.2 145.2 64.8 80.4 111 4.5 6.6
1987 29.3 23.8 5.5 12.7 8.7 4.0 143.3 65.1 78.2 11.0 4.3 6.7
1988 43.0 36.5 6.4 14.4 10.7 3.7 137.1 65.6 715 10.7 4.3 6.4
1989 26.6 21.6 5.0 121 8.5 3.6 134.3 65.6 68.7 10.6 4.3 6.3

Source: Comité Estatal (1990, Table VIIL.17, pp. 195-196).

increase the agricultural and tourism potential of the
Zapata Swamp in South Central Cuba. FAO (1994,
p. 84) has called attention to the adverse ecological
consequences of road construction and other human
activities in mangrove areas, an observation also
made by Borhidi (1991, p. 453) in connection with
the Zapata swamp in his exhaustive study of Cuba’s
vegetation ecology. Included here are environmental-
ly damaging agricultural activities—such as inappro-
priate drainage, pollution, grazing, and use of mar-
ginal areas—as well as activities related to the
production of charcoal and the extraction of peat.
The unfavorable effects of these practices are corrob-
orated by data reviewed immediately below.

ECOLOGICAL CONSERVATION STATUS:
FINDINGS OF A REGIONAL ASSESSMENT

A 1995 World Bank/World Wildlife Fund (Diner-
stein et. al. 1995) conservation assessment of the ma-
jor ecoregions of Latin America and the Caribbean
provides an overview of the conservation status of
some of Cuba’s natural ecoregions, identifying their
degree of vulnerability and protection needs. The
study is particularly revealing since it provides an in-
dependent evaluation of the status of Cuba’s natural
regions within a regional comparative framework. An
ecoregion is defined as a “geographically distinct as-
semblage of natural communities that (a) share a
large majority of their species and ecological dynam-
ics; (b) share similar environmental conditions; and

(c) interact ecologically in ways that are critical for
their long-term persistence” (p. 124).

According to these criteria (see Table 4), of the five
ecoregions into which Cuba is divided, two, the trop-
ical broadleaf dry forests (formerly extending across
much of Cuba) and the flooded wetlands (the Zapata
swamps) were considered to be endangered, while
three, the moist broadleaf forests (found in the coun-
try’s highest altitudes), the coniferous pine forests
(Pinar del Rio and Isla de la Juventud in the West),
and the cactus scrub (in the Southeast) are consid-
ered to be vulnerable. The endangered and vulnera-
ble classifications are intermediate between the classi-
fications of extinct (or completely converted from
natural habitat) and critical, on the one hand, and
relatively stable or relatively intact, on the other (p.
xXvi).

The study’s of taxonomy is based on five indicators
(total loss of original habitat; number and size of
blocks of original habitat; rate of habitat conversion;
degree of fragmentation or degradation; and degree
of protection) of landscape integrity related to the
maintenance of ecological processes and biological
diversity. Most protected at the present time are the
broad leaf moist forest (probably because they are the
ecoregions of more difficult access), and least are the
broad leaf dry forests, pine forests, and cactus scrub.
But even in the most protected areas, human activi-
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Table 4. Conservation Assessments of Cuba’s Ecoregions

Tropical Moist Broadleaf Forests
Moist Forests: Vulnerable - 20,069 square kilometers.

The moist forests of Cuba, and those of the Greater Antilles generally, maintain exceptionally diverse insular biotas with many regional
and island endemic species in a wide range of taxa. Cuba, in particular, has a rich moist forest flora. The Greater Antilles are notable for
numerous unusual relict species and higher taxa. Expansion of cacao, coffee, and tobacco production are serious threats in some areas.

Tropical Dry Broadleaf Forests
Dry Forests: Endangered - 61,466 square kilometers.

Clearcutting and selective logging, charcoal production, frequent burning, and slash-and-burn agriculture pose threats to the ecoregion.

Tropical and Subtropical Coniferous Forests
Pine Forests: Vulnerable - 6,017 square kilometers.

The pine forests of Cuba and Hispaniola support a number of endemic plant and animal species. Mining, citrus plantations, grazing,

and logging severely threaten the ecoregion. Exploitation of threatened parrot population occurs in western portions of the ecoregion

Flooded Grasslands
Wetlands: Endangered - 5,345 square kilometers.

The Zapata Swamp on the southern coast of Cuba is noted for its large size and endemic species. Draining and agricultural expansion,

agricultural pollution, charcoal production, grazing, peat extraction, and exotic invasions all pose severe threats to the ecoregion.

Deserts and Xeric Shrublands
Cactus Scrub: Vulnerable - 3,044 square kilometers.

Grazing, woodcutting, and the conversion and resource exploitation associated with increased urbanization pose threats to the ecore-

gion for the foreseeable future.

Source: Summarized with minor modifications from Dinerstein, ez. a/. (1995, pp. 86, 93, 96, 100, and 103).

ties, including mining and logging operations, as well
as the presence of permanent plantations (e.g., coffee,
citrus), are having adverse ecological impacts. In rela-
tive conservation terms, Cuba is not doing signifi-
cantly better or worse than other neighboring na-
tions. Nevertheless, the Cuban forests continue to be
threatened by human activities, in particular by ex-
cessive logging, the expansion of agroforestry activi-
ties, and by slash and burn agriculture. The latter is
surprising since slash and burn agriculture is usually
associated with landless peasants seeking farm land, a
problem not expected in a country where most land
is government owned.

Not mentioned by the study is that these threats have
intensified in recent years as a result of the food self-
sufficiency policies being pursued by the Cuban gov-
ernment during the “Special Period,” most of all by
the drive to increase food production in mountain-
ous areas and more intensively harvest forests to pro-
duce domestic fuel and charcoal. Of note in these re-
gards are the widely publicized Turquino and Manati
plans, whereby attempts are underway to relocate
farmers to mountain regions by giving them private
plots of land to increase production of several com-
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modities (e.g., coffee and honey) and engage in for-
estry activities (e.g., reforestation of denuded areas
and reclamation of areas affected by mining activi-
ties) (Gersper et. al. 1993, p. 22). These plans were
conceived in part to address low agricultural produc-
tion levels in these areas, their success being predicat-
ed on expanding the labor supply, introducing sel-
dom used technologies, developing new types of
farming arrangements, and granting farmers access to
individual plots of land (Cuban Commission 1996,
pp- 11-12).

Increased human interventions in these areas, some
with only limited agricultural potential, are playing
havoc with preservation and reforestation efforts, de-
spite difficulties with plan implementation and the
avowed preservation intent of the mountain develop-
ment initiatives (Ministerio de Ciencia 1995, pp. 38-
41). Preservation and development objectives are
clearly contradictory. In the Escambray mountains of
Central Cuba, for example, targets have not been
met due to poor road conditions, water quality, and
other factors (“Cuban Official” 1996, pp. 4-5). The
nature of the threats varies depending on the ecore-
gions in question. They are less severe in the more in-



accessible mountain regions, but even here they are
so in selected areas (see Table 4). Ecological concern
has also been raised by the rush to develop tourism
poles, including ecotourism, to earn badly needed
foreign exchange (Dewar 1993, p. 6A).

The findings of the World Bank/World Wildlife
Fund study clash with the nearly idyllic description
of conservation and reclamation policies portrayed in
official Cuban government documents. Official in-
terpretations are also at variance with the perspective
provided by an FAO document with respect to the
National Forestry Action Plan elaborated by Cuba in
the early 1990s. The findings of this document are
reviewed below.

CURRENT FORESTRY PRIORITIES

Despite the apparent reforestation success, Cuba has
requested international assistance to broaden the na-
tional forestry effort (Reed 1993, p. 38) and, specifi-
cally, to implement the National Forestry Action
Plan (NFAP). The NFAP was developed on the heels
of the 1992 International Conference on the Envi-
ronment. The objectives of the NFAP (FAO 1993,
p. 197) are:

e restitution of the forest cover and reconstruction
of degraded natural forests with a view towards
protection and production;

* sustainable management of forest resources for
the production of wood products and the protec-
tion of fragile watersheds and ecosystems;

* increasing production and diversifying it, [in-
cluding] development of integrated forest indus-
tries;

* intensive use of forest biomass to produce char-
coal and fuelwood;

* recuperation of degraded ecosystems;

* application of management techniques to pro-
tected and special areas for the benefit of local
populations and to protect biodiversity; [and]

* strengthening of research and training institu-
tions.

Forestry Policies of Cuba’s Socialist Government

Driving the NFAP is what is judged to be the limited
potential of the national forestry industry because of
a dearth of raw materials, obsolete technology, and
inadequate infrastructure, which results in the fact
that the country is forced to import 55 percent of its
wood products needs (FAO 1993, p. 196). Imple-
menting the NFAP, which consists of 18 programs,
would require a domestic investment of 61.9 million
Cuban pesos (US$81.4 million at the then official
exchange rate), and external assistance to the tune of
US$34.7 million. FAO (1993, p. 197) concluded,
however, that “lack of response from potential do-
nors has not made possible to convene an interna-
tional Round Table ... to discuss the implementation

of the NFAP.”

The NFAP may in part be seen as a response to the
economic crisis engulfing Cuba since 1990. Cuba
used to import much of its lumber from the Soviet
Union. During the 1980s, the Soviet Union had a
shortage of lumberjacks and therefore lumber ship-
ments to Cuba were irregular. To address this prob-
lem, in December 1986 Cuba and the Soviet Union
created a joint enterprise to exploit Soviet Far East-
ern timber resources for export to different countries,
including Cuba. As many as 400 Cuban lumberjacks
were assigned to these activities (Pérez-Lépez and
Diaz-Briquets 1990, pp. 287-288). How this venture
ended has not been documented, but we assume that
it concluded with the collapse of the Soviet Union, if
not before. Greater reliance on, and better manage-
ment of, national forests could mitigate supply short-
falls and abate the over-exploitation of forest resourc-
es during the Special Period.

There is mounting evidence that forestry conserva-
tion efforts have experienced a setback as lumbering
rates in the 1990s increased in response to the end of
wood and fuel shipments from the former Soviet
Union. Shortages of home cooking fuels have been
partly compensated by increasing supplies of domes-
tically produced charcoal and fuelwood. Government
officials (“Officials Urge Measures” 1994, p. 3) have
“sharply criticized the indiscriminate chopping down
of trees and theft and misappropriation of the
wood,” as the unavailability of fuels and other sup-
plies leads to unregulated use of forests products.
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Attempts to increasingly rely on forest products to at-
tain self-sufficiency extends to the planting of “power
forests,” or stands of rapidly growing trees to produce
charcoal. A 1994 report indicates that this program
has run into problems: the locations in which plant-
ing goals have been met are too far from where char-
coal supplies are needed (“Roundup of Economic
Developments” 1994, p. 9). There is also concern
about intensified logging pressures on regions that
have traditionally served as charcoal sources (Nation-
al Public Radio 1995). Further, tourism construction
projects are likely to have sustained (or even in-
creased) demand for domestic lumber, despite a cut-
back in housing construction, and the end of wood

imports from the former Soviet Union.

As a result of these developments and the apparent
lack of reforestation inputs, efforts to further increase
forested areas are faltering (“Effects of U.S. Block-
ade” 1995, p. 8), not only due to higher harvesting
rates, but also because reforestation rates have de-
clined. In 1992, for example, only 500,000 seedlings
were planted although the target was to plant four
million trees (“Roundup of Economic Activity”

1992, p. 3).
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