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Honduras is one of the poorest countries in
the Americas. Its economy is dependent on
agriculture, which generates 70 percent of
total export earnings and employs more
than half of the labor force. The majority of
the rural population lives on marginal hill-
sides, where increasing population pressure,
deforestation, and erosion have caused
further impoverishment. A previous IFPRI
study of the central hillside region of
Honduras identified five different develop-
ment pathways, including market-induced
intensification of vegetable production on
marginal lands. In recent years, farmers in
the 10 km2 micro-watershed of La Lima
have moved from subsistence farming to
a “vegetables-intensive” development path-
way. There is a potential market for La
Lima’s vegetables in nearby Tegucigalpa,
the capital city of Honduras.

In Natural Resource Management in
the Hillsides of Honduras, Barbier and
Bergeron explore the causes and conse-
quences of this transition in the hillsides of
La Lima. The authors consider both agricul-
tural production and environmental con-
cerns in simulating the effect of population
pressure, market integration, technological
improvement, and policy decisions on natu-
ral resource management. To do this, they
use a bioeconomic model that links farm-
ers’ resource management decisions to bio-
physical models that describe production
processes and the condition of natural
resources. Different scenarios were vali-
dated against historical data from 1975 to
1995. Once calibrated, the model was used
to project likely changes 25 years into the
future, from 1995 to 2020, with population,

markets, and technology being the main
forces driving agricultural change. The au-
thors test five commonly held hypotheses
about natural resource management in the
hillsides:
• Population pressure leads to greater

total income but to lower per capita
income because of decreasing returns
to labor.

• Population pressure has negative ef-
fects on natural resources until the pro-
ductivity of the resource base declines
to critical levels, at which point farmers
begin to improve natural resource man-
agement (the authors refer to this as the
U-shaped hypothesis between popula-
tion and resources).

• Market access increases per capita
income and also promotes land con-
servation.

• Technological improvements have a
significant positive effect on per capita
income but an ambiguous effect on nat-
ural resources.

• Agroecological conditions are important
factors in determining incomes and re-
source conditions.
Some of the results were found to cor-

roborate these hypotheses, but others chal-
lenged the received expectations. First,
while population growth does lead to lower
per capita income, technology improve-
ments (such as irrigation, a switch to high
yielding varieties, or better market access)
can help overcome diminishing returns to
labor. This is precisely what occurred in La
Lima, where adoption of improved maize
varieties, irrigation and fertilization tech-
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nologies, and favorable market development for
vegetable crops contributed most to increasing
income over the last 20 years. With regard to the
second hypothesis, there was little evidence of a
U-shaped relationship between population pressure
and improvements in natural resource management
in La Lima. Such a relationship would only be
observed after almost tripling the population level in
the micro-watershed, which is unlikely to occur any
time soon. Third, once roads had been built to pro-
vide better access to regional markets, local farmers
undertook a series of structural transformations that
enabled them to benefit from the advantageous
prices offered for nontraditional crops. However,
market access is not sufficient in and of itself to
increase farmers’ incomes; improved production
techniques, appropriate price policies, and climatic
conditions also played a key role in bringing about
this outcome. The hypothesized expectation that
increased market access would lead to increased
investments in land was not verified. Improved
access to markets does not necessarily promote
land conservation because the value of land does
not automatically increase with greater market
access. This was well illustrated in La Lima, where
the profitability of horticultural production, a labor-
intensive and land-saving production strategy,
favored an increase in the value of labor relative to
land, making labor-intensive land investments less
likely. In addition it was also found that land degra-
dation had not yet reached a point where farmers felt
compelled to undertake additional investments to
protect their land. Lastly, for villages with compar-
able agroecological conditions, the simulations show
that agroecological conditions are the most impor-
tant factors determining incomes and the condition

of natural resources. Also, incomes would be much
lower and degradation much higher if vegetable
production had not been possible for ecological
reasons, since farmers would then have been re-
duced to adopting nonsustainable strategies.

This last result is important in the context of
the pathways of development concept, which
states that the pathway chosen is a function of a
complex set of conditioning factors, among which
agroecology is fundamental. In other words, the
strategy followed in La Lima is not suited for all
contexts despite the economic advantages of hort-
icultural production. A policy approach based on
pathways of development would implicitly recog-
nize such limitations, thereby directing resources
where they would have the greatest impact. Again,
La Lima offers a good illustration. The community
unquestionably benefited from the recent agricul-
tural policies enacted in Honduras, including market
and price liberalization, infrastructure development,
and extension services, all of which helped secure
the positive results documented in this study.
However, the simulations also suggest that, keep-
ing all else constant, alternative policies that may
have positive effects in other situations—such as
land reform, developing dairy production, and pro-
moting organic farming—would probably not have
been successful in La Lima. This highlights the
importance of recognizing the diversity of complex
production environments and understanding that
policies will have different impacts on different
areas. Bioeconomic modeling exercises such as
this also help to identify the mechanisms by which
policies can have an impact on the future social,
economic, and environmental conditions in marginal
lands like the Honduran hillsides.
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