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Efficacy of environmental service 
payments for forest conservation 
in Costa Rica’s San Juan – La Selva 
Biological Corridor

Jessica L. Schedlbauer, Steven E. Sesnie, and Wayde C. 
Morse

As forest loss and fragmentation increase 
globally, threats to water resources, biodiversity, 
ecosystem processes and human welfare also 
rise (Millennium Ecosystem Assessment 2005). 
Environmental service 
payments to landowners 
have emerged as a 
conservation mechanism 
designed to protect 
forests and associated 
resources on privately 
owned land (Pagiola et 
al. 2002, Fig. 1). While 
this approach has been 
promoted internationally, 
little information exists 
to evaluate the efficacy 
of payment programs 
to protect and restore 
forest landscapes. These 
landscapes are often 
integral to the protection of 
water resources upon which 
humans depend.

As a case study, Costa Rica is a unique 
example of a country that has incorporated 
environmental service payments nation-wide on 
>530,000 hectares (ha) of land with payments 
totaling more than US$169 million since 1996 
(FONAFIFO 2008). The country’s current 
environmental service payment program (pago 
por servicios ambientales, PSA) was initiated 
with a 1996 Forestry Law that also provided 
a legal definition of forest and prohibited the 
clearing of forest land. PSA is available to 
landowners who voluntarily participate in forest 

protection and reforestation programs designed 
to support watershed protection, biodiversity 
conservation, carbon sequestration and aesthetic 
values (Snider et al. 2003). Landowners enter 
into legally binding five year PSA contracts, 
often facilitated by local non-governmental 
organizations, with payment rates of $64 per 
ha for forest protection and $816 per ha for 
reforestation (FONAFIFO 2008).

The PSA program in Costa Rica has been 
upheld as an international example of creative 

financing for natural resource 
conservation outside of 
protected areas. Details of the 
program have been widely 
discussed in the academic 
literature. However, few 
attempts have been made to 
evaluate the effectiveness of 
PSA and associated policies 
implemented by the 1996 
Forestry Law in Costa Rica. 
An interdisciplinary study 
was undertaken to answer the 
research question: do Costa 
Rica’s novel conservation 
policies influence landowner 
decisions affecting forest 
change and environmental 

services? This research was a 
cooperative effort by the authors 
while enrolled in a joint doctoral 

program between the University of Idaho in the 
U.S. and the Centro Agronómico Tropical de 
Investigación y Enseñanza (CATIE) in Costa 
Rica. The authors were part of a U.S. National 
Science Foundation-funded Integrative Graduate 
Education and Research Traineeship (IGERT) 
program, designed to promote interdisciplinary 
research to address conservation issues in 
landscapes fragmented by human activities.

The overarching research question was 
examined within the San Juan – La Selva 

Figure 1. Privately owned land adja-
cent to Costa Rica’s Braulio Carrillo 
National Park.
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Biological corridor, a 2,425 km2 portion of the 
Mesoamerican Biological Corridor located in 
northern Costa Rica. PSA payments have been 
targeted within the Corridor, as it contains one 
of Costa Rica’s largest aggregations of natural 
forest outside of protected areas (Fig. 
2). A larger study area surrounding 
the Corridor was also examined for 
comparative purposes. The Corridor 
and surrounding protected forests 
encompass both the Sarapiquí and 
San Carlos River basins. These basins 
contribute significantly to Central 
America’s largest volume watershed, 
that of the San Juan River, also the 
international border between Costa Rica 
and Nicaragua.

Data from studies of land cover change, 
rural sociology, and ecosystem ecology 
were unified to address the stated 
research question. Classified Landsat 
TM images were used to compare land 
cover changes in the Corridor before 
(1986 to 1996) and after (1996 to 2001) 
implementation of the 1996 Forestry 
Law. Forest change data were linked to 
landowner surveys investigating land 
use decisions and PSA participation. 
As a focal environmental service and 
subject of growing global importance, 
carbon storage in secondary forests was 
highlighted in this study.

Impacts of PSA in the San Juan – La 
Selva Biological Corridor: Positive 
changes

Within the Corridor, the rate of natural forest 
(i.e., unharvested or selectively logged native 
forest) loss declined by 1.33% per year 
following implementation of the 1996 Forestry 
Law and PSA (Fig. 3). A substantial decrease in 
the loss of large natural forest patches (>150 ha) 
was also observed in the Corridor after 1996. 

However, forest loss did not decline as sharply 
after 1996 in the area immediately surrounding 
the Corridor, indicating that targeting of PSA 
within the Corridor was effective in retaining 
natural forest. This conclusion is supported 

by landowner surveys showing that improved 
natural forest retention after 1996 was related 
to both PSA and legal restrictions on forest 
clearing.

One of the most significant land cover changes 
detected within the Corridor was the expansion 
of forest recruited via tree plantations. Plantation 

Figure 2. Map of Costa Rica and national distribution of 
environmental service payments (PSA, black 
dots).  Protected areas within the country are 
denoted by green. The larger study area (dashed 
line) and San Juan – La Selva Biological Corridor 
(solid line with grey fill) are located in northern 
Costa Rica.



Basins and Coasts Newshttp://www.imcafs.org/ 33

Vo
lu

m
e 

2
Is

su
e 

2
M

ay
  2

00
8

B
a

s
i

n
s

C
o

a
s

t
s

a
n

d

forests first appeared as the result of incentive 
programs prior to PSA in 1986 and continued to 
increase in abundance with the advent of PSA 
payments. Landowner surveys indicated that 
payments were an essential factor influencing 
decisions to establish tree plantations, a land 
cover type that increased from 1% in 1986 to 
15% of total forest cover in the Corridor by 
2001. 

Another source of new forest cover, secondary 
forest, was a relatively constant, but uncommon 
component of forest cover in the Corridor during 
the study period. Landowner survey data showed 
that <15% of the population sampled within the 
Corridor had early successional vegetation on 
their property. Although rare, our data show that 
secondary forest has great potential to sequester 
carbon, particularly aboveground, relative to 
alternate land uses (i.e., pasture). Aboveground 
carbon stocks in secondary forest reached levels 
similar to those found in primary forest after 
approximately three decades of development.

Forest cover and connectivity were maintained 
in the Corridor over time, due largely to the 
rapid expansion of reforestation, a land use often 
regarded for its economic rather than ecological 
potential. Because plantations are intended 
for harvest, their long-term contribution to 
forest cover, watershed protection and carbon 
sequestration is uncertain. Secondary forest, 
though less common, is likely to provide 
a permanent increase in forest cover once 
classified as ‘forest’ under current law. As such, 
future legal or financial support for natural 
regeneration may be an effective means of 
gaining additional permanent forest cover and 
providing watershed protection, carbon services 
and habitat in this and other biological corridors.

Broader implications of forest conservation 
for water and other natural resources

Forest and water resources are inextricably 
linked, and both have been supported by Costa 
Rica’s novel conservation policies. Forest 

Figure 3. Deforestation hot spots in the San Juan – La Selva Biological Corridor (solid black line) 
and larger study area (dashed line) before (1986-1996) and after (1996-2001) imple-
mentation of the 1996 Forestry Law and environmental service payments (PSA). The 
San Juan River Corridor, known as the Corredor Fronterizo, (solid blue line) surrounds 
the San Juan River, location of the international border between Costa Rica and Nicara-
gua.
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retention and increased forest recruitment within 
the Corridor has the potential to influence a 
wide range of environmental services, including 
hydrologic cycling and regional water resources. 
Deforestation has been linked to increased 
runoff as evapotranspiration from land surfaces 
declines (Trimble et al. 1987). Further, there 
is evidence from the Amazon River basin that 
rainfall patterns and quantities are altered by 
loss of forest cover (Shukla et al. 1990, Malhi 
et al. 2008). The negative consequences of 
deforestation for regional hydrology reinforce 
the importance of maintaining forest cover. 
Forests also provide buffers against soil erosion 
and sedimentation in rivers and reservoirs, as 
well as a natural filter for drinking water and 
protection against flooding.

Improved forest retention and increased forest 
cover in the San Juan – La Selva Biological 
Corridor following implementation of PSA 
and the 1996 Forestry Law is anticipated 
to contribute positively to water resource 
protection in the greater San Juan River 
basin. As an important geopolitical boundary, 
protection of forest land around the San Juan 
River was implemented in the early 1990s 
and extends to the north into Nicaragua and 
to the south into Costa Rica. While the area 
immediately surrounding the San Juan River 
is protected, many of the sub-catchments that 
feed the San Juan (i.e., the Sarapiquí and San 
Carlos River basins) have been subject to 
deforestation. Land colonization and agricultural 
development expanded in Costa Rica beginning 
in the 1960s, but was delayed to the post-Contra 
War era in Nicaragua (Girot and Nietschmann 
1992). Decades of deforestation on both sides 
of the border coupled with additional natural 
resource exploitation and rising chemical 
inputs from agricultural sources have been 
linked to increased sediment loads and water 
pollution in the San Juan River. These changes 
pose a threat not only to the river ecosystem, 
but also to the downstream Caribbean coastal 

region and individuals who rely on the river 
for their livelihoods. PSA programs to protect 
and reestablish forest cover on private land in 
principal catchments can increase opportunities 
to maintain adequate quality of water resources 
in the San Juan River basin.

The Costa Rican experience with PSA has 
shown positive impacts on forest cover and 
associated environmental services when targeted 
in a biological corridor. PSA has been tailored 
to fit Costa Rica’s socioeconomic situation. 
However, the program shows promise as a 
conservation approach for other locations 
where retaining and recruiting privately owned 
forests for watershed protection and other 
environmental services is a priority.
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