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!ōǎǘǊŀŎǘ 

POLICYMIX aims to contribute to achieving the EUs goals of reversing trends in biodiversity loss beyond 

2010 through the use of cost-effective and incentive-compatible economic instruments. POLICYMIX 

focuses on the role of economic instruments in a mix of operational conservation policy instruments. The 

project includes seven case studies from six countries: Norway, Germany, Portugal, Finland, Brazil (Mato 

Grosso and Mata Atlantica) and Costa Rica.  

 

The present report discusses Costa Rican biodiversity goals and the main policies historically implemented 

to reach conservation objectives. The study first discusses national current biodiversity status and 

challenges; then an assessment of the existing economic instruments is presented to later analyze their 

roles in the policy mix for forest biodiversity conservation and ecosystem service provision. Instruments 

considered in the analysis are the national payment for ecosystem services program, protected areas, 

certification and law-enforced measures.  
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{ǳƳƳŀǊȅ ŀƴŘ ŎƻƴŎƭǳǎƛƻƴǎ 

POLICYMIX aims to contribute to achieving the EUs goals of reversing trends in biodiversity loss 

beyond 2010 through the use of cost-effective and incentive-compatible economic instruments. 

POLICYMIX focuses on the role of economic instruments in a mix of operational conservation policy 

instruments and aims at understanding how the interaction between national, regional and local 

incentives promotes the conservation of forest biodiversity.  

The Costa Rican case study will focus its attention on the national payments for ecosystem services 

(PES) program but will also incorporate into the analysis the national protected areas system and 

Forest Law (which prohibits land use changes) as they are the strongest instruments aiming at 

protecting biodiversity nationwide. In addition, forest certification is to be analyzed as representative 

of existing private initiatives intended at forest conservation and because of its prospective impacts 

on forest biodiversity. An analysis on REDD + as a potential instrument is also included in light of its 

imminent adoptioƴ ŀǎ ǇŀǊǘ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ƴŀǘƛƻƴŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇƻƭƛŎȅΦ 

In the recent past Costa Rica presented one of the highest tropical deforestation rates in response to 

policies that incentivized agricultural colonization. The historical context of conservation policies in 

/ƻǎǘŀ wƛŎŀ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǳƴǘƛƭ ǘƘŜ флΩǎ ƴŀǘƛƻƴŀƭ ŘŜŦƻǊŜǎǘŀǘƛƻƴ ǊŀǘŜǎ ǿŜǊŜ ŜȄǘǊŜƳŜƭȅ ƘƛƎƘΣ ǳǇ 

ǘƻ ǘƘŜ Ǉƻƛƴǘ ǘƘŀǘ ŦƻǊŜǎǘǎ ŎƻǾŜǊ ǿŀǎ ǊŜŘǳŎŜŘ ǘƻ нс҈ ƛƴ ƳƛŘ улΩǎΦ aŀƴȅ ǇƻƭƛŎȅ ŀǘǘŜƳǇǘǎ ǿŜǊŜ ƳŀŘŜ ǘƻ 

reduce this tendency but it was not until 1996 that a new forest law was enacted prohibiting land use 

changes and launching a payment for environmental services program. Deforestation rates were 

reduced and forest cover was recovered to, a claimed, more than 50%. 

Deforestation rates in Costa Rica have been reversed to the point that forest cover is now argued to 

ƘŀǾŜ ǊŜŀŎƘŜŘ рл҈Φ aǳƭǘƛǇƭŜ ŦŀŎǘƻǊǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ /ƻǎǘŀ wƛŎŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŦƻŎǳǎΣ ƛƴŎƭǳŘƛƴƎ ŀ 

generally environmental conscious public, and progressive environmental laws both mandating 

forest protection and conservation, as well as recognizing the conservation efforts of individual 

landowners through nationalized Payments for Ecosystem Services program lead by FINAFIFO.  

A review of existent policies has already been done based on existent literature. It includes an 

analysis for each separate instrument based of its effectiveness, efficiency and social impacts. It was 

made evident that the PES program is the policy that more attention of researchers has called as it 

has being widely analyzed. However, there are still study gaps to be filled, especially centered on the 

ǇǊƻƎǊŀƳΩǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƛƴ ǇǊƻǘŜŎǘƛƴƎ ōƛƻŘƛǾŜǊǎƛǘȅ ŀƴŘ ŜƴǎǳǊƛƴƎ 9{ ǇǊƻǾƛǎƛƻƴΤ ƛƴ ǘƘƛǎ ǊŜǎǇŜŎǘ Ƴƻǎǘ 

analysis focus on avoided deforestation as a surrogate for environmental protection achievement. In 

ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǇƻƭƛŎȅ ŀƴŀƭȅǎƛǎΣ ƴŀǘƛƻƴΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ ǎǘŀǘǳǎ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƎŀǇǎ ǿŜǊŜ ŘƛǎŎǳǎǎŜŘΦ 

From this analysis it was concluded that (i) Costa Rica has a biodiversity conservation strategy, 

outline in the GRUAS II report that identifies priority conservation areas; (ii) there is a recognized and 

accepted lack of information regarding threatened and endangered species; and, (iii) 

phytogeography regions provide a reasonable surrogate for conservation gaps.  

Analysis of instrument inǘŜǊŀŎǘƛƻƴ ƳŀƪŜǎ ŜǾƛŘŜƴǘ ǘƘŀǘ /ƻǎǘŀ wƛŎŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ ŎƻƴǎŜǊǾŀǘƛƻƴǎ ŀƴŘ 

ecosystem services (ES) provision instruments interact in many ways. Some of these interactions are 

regarded as complementary while other are self-defeating. In general, direct regulation (law) 

interacts with all other instruments. Usually this interaction is counterproductive as it decreases 

potential effectiveness of the alternative instruments. Examples of this situation are given by the 
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prohibitions of private land in national parks to receive PES and of indigenous communities to extract 

rents from forest products. The first reduces the effectiveness of the PES in high value conservation 

lands while the other creates a perverse incentive against sustainable forest management in 

indigenous reserves. Certification and PES can be viewed as complementary instruments as they can 

ŜƴƘŀƴŎŜ ǘƘŜ ƻǘƘŜǊΩǎ ƻǳǘŎƻƳŜΦ ¢ƘŜ ǎŀƳŜ Ŏŀƴ ōŜ ǎŀƛŘ ŦƻǊ ǘƘŜ ƛƴǘ eraction between certification and 

direct regulations. Certification can be viewed as a way of producers to comply with environmental 

law and at the same time receive an economic incentive in the form of price premiums. 

Unfortunately in the case of Costa Rica, this interaction is probably inexistent as there is no domestic 

market for certified timber products.   

 

 

 

 

 

 

 

 

 

 

1.1 /ŀǎŜ ǎǘǳŘȅ ƭƻŎŀǘƛƻƴ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

The Chorotega Biological Corridor (CBC) is one of the regional biological corridors that comprise the 

greater Mesoamerican Biological Corridor. The CBC is situated in northwest Costa Rica in the Nicoya 

Peninsula in land that was originally covered by semi-deciduous tropical forest. The dry and moist 

forests of the Chorotega region are amongst the most threatened in Mesoamerica as well as being 

amongst the least studied. The biodiversity of the extensive pastures that have replaced these 

forests have significantly lowered species richness of birds and butterflies than in adjacent 

silvopastoral and forest systems (Saenz et al 2007). The corridor, which encompasses 153,000 ha, 

connects the Barra Honda National Park and the Tempisque Conservation Area. 

1.2 /ǳǊǊŜƴǘ ŜŎƻƴƻƳƛŎ ƛƴǎǘǊǳƳŜƴǘǎ ƛƴ ōƛƻŘƛǾŜǊǎƛǘȅ ŎƻƴǎŜǊǾŀǘƛƻƴ 

Four instruments are to be assessed in the analysis: the PES program, protected areas, forest 

certification and direct regulations. As a potential new instrument, REDD+ is to be analyzed in the 

light of its possible interactions with the other policies. Besides this multicity of instruments, the 

analysis will focus on the PES program. Although this instrument that has been widely analyzed, 

there are still gaps to be filled in issues related on ǘƘŜ ǇǊƻƎǊŀƳΩǎ ecological effectiveness, cost 

efficiency and social impacts.  

Source: Diego Tobar. Programa 

GAMMA/CATIE 

Figure 1 
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1.3 bŜǿ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ŜŎƻƴƻƳƛŎ ƛƴǎǘǊǳƳŜƴǘǎ  

Costa Rica is at the moment in the process of negotiations its incorporation to the REDD+ 

mechanism. The country has set key goals for reducing deforestation considering the conservation 

priorities stated in the project of GRUAS II. Our emphasis for the analysis of this instrument will be on 

identifying its potential complementarities and existing instruments, especially PES.  

1.4 LƴǎǘǊǳƳŜƴǘ ƛƴǘŜǊŀŎǘƛƻƴǎ ƛƴ ǘƘŜ ƴŀǘƛƻƴŀƭ ǇƻƭƛŎȅƳƛȄ 

!ƴŀƭȅǎƛǎ ƻŦ ƛƴǎǘǊǳƳŜƴǘ ƛƴǘŜǊŀŎǘƛƻƴ ƳŀƪŜǎ ŜǾƛŘŜƴǘ ǘƘŀǘ /ƻǎǘŀ wƛŎŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ ŎƻƴǎŜǊǾŀǘƛƻƴǎ ŀƴŘ 

ecosystem services (ES) provision instruments interact in many ways. Some of these interactions are 

regarded as complementary while other are self-defeating. A clear example of possible 

complementarities between instruments is given by certification schemes and the PES. Producers can 

finance certification application costs from the payments they receive from participating in the PES 

program for example. The same can be said for the interaction between certification and direct 

regulations. Certification can be viewed as a way of producers to comply with environmental law 

while receiving an economic incentive in the form of price premiums. 

Unfortunately, not all policy instruments are compatible, resulting in some incompatibilities. This is 

ŜǎǇŜŎƛŀƭƭȅ ǘƘŜ ŎŀǎŜ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ŦƻǊŜǎǘ ƭŀǿ ŀƴŘ ƻǘƘŜǊ ƭŀǿ ŜƴŦƻǊŎŜŘ ǇƻƭƛŎƛŜǎΦ .ecause of its national 

character, this command and control instrument interacts with all other existing instruments. This 

interaction is usually regarded as counterproductive as it decreases potential effectiveness, and 

therefore cost efficiency, of alternative instruments. Examples of this situation are given by the 

prohibition that private owned lands located within national parks boundaries to participate in the 

PES program; and, the impossibility of indigenous 

communities to extract rents from forest products. The 

first example reduces the effectiveness of the PES in 

high value conservation lands while the other creates a perverse incentive against sustainable forest 

management in indigenous reserves.  

In our fine grain case study, environmental effectiveness and cost efficiency of the PES is to be 

assessed. The analysis will explicitly consider the co-existance of this mechanism with the forest law, 

certification schemes and the REDD+ initiative.  

1.5 [ƻŎŀƭ ŦƛƴŜ ƎǊŀƛƴ ŀƴŀƭȅǎƛǎ ς ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ŀƴŘ ŎƘŀƭƭŜƴƎŜǎ 

The Costa Rican case study will contribute to fulfill some of the research gaps related to 

effectiveness, cost efficiency and legitimacy of the PES program, given special attention to its 

interactions with the rest of instruments mentioned beforehand. To do this, the case study 

contemplates several research questions in topics related to opportunity and transaction cost 

modeling (cost efficiency); path dependency of the development and evolution of the PES program 

and instrument design (social and political legitimacy); and, ecological  effectiveness of the program. 

Source: Diego Tobar. Programa 

GAMMA/CATIE 
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LƳǇƻǊǘŀƴǘ ŎƘŀƭƭŜƴƎŜǎ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ƛƴ Ƴƻǎǘ ǘƻǇƛŎǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ƛƴ ǊŜƎŀǊŘǎ ǘƻ ǘƘŜ ǇǊƻƎǊŀƳΩǎ 

effectiveness, detailed information of species and biodiversity is required. However, this information 

is not only scarce but also presents important analytical challenges when available; i.e. 

compatibilities issues due to differences in methods, scales and location of existing data sets. For the 

cost efficiency analysis, challenges center on methodological aspects of cost (opportunity and 

transaction) estimation. To overcome these limitations, the project is working with an 

interdisciplinary team (i.e. economists, geographers, ecologists, and sociologist); each member will 

contribute in their own area of expertise in the data generation and gathering processes, in the 

methodological definition and the results analysis.  

1.5.1 Fine grain case study site description  

Hojancha is located in the Nicoya Peninsula, in the northwestern are of Costa Rica. The region 

comprises dry and moist forest ecosystems, the later is considered one of the most threatened 

forests in the world. In Central America cover loss of this ecosystem is evident, only 1.7% of its 

original extent currently remains.  

Since the тлΩǎΣ ǘƘe Nicoya Peninsula has reversed forest cover loss, mostly through natural regrowth 

of abandoned pastures. This situation gives the region a particular relevance for its potential value in 

recovering and conserving dry and moist forest 

biodiversity and restoring their associated ecosystem 

services (hydrological, soil erosion control and 

carbon). In addition, the national analysis of 

conservation gaps GRUAS II identified a unique 

phytogeografic unit, whit a very limited extension of 

3,528 ha, in the slopes and lowlands of the Nicoya 

peninsula. The combination of dry and moist 

ecosystems, and different forest successional stages 

make this landscape very particular in terms of 

biodiversity, but also in the structural and 

physiological diversity of life forms. In terms of 

ecosystem services, the hydrological services 

(including water quality/soil erosion control) are very 

important since this region is prone to droughts. 

1.5.2 Economic instrument effectiveness 

The main contribution of the project to the existent literature of the PES effectiveness is the use of 

ōƛƻŘƛǾŜǊǎƛǘȅ ŀƴŘ 9{ ǇǊƻǾƛǎƛƻƴ ƛƴŘƛŎŀǘƻǊǎ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ƛƳǇŀŎǘΦ ¦Ǉ ǳƴǘƛƭ ƴƻǿΣ ǊŜǎŜŀǊŎƘŜǊǎ 

ƘŀǾŜ ŀƴŀƭȅǎŜŘ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǎǳŎŎŜǎǎ ōŀǎŜŘ ƻƴ ŦƻǊŜǎǘ ŎƻǾŜǊΣ ŀǎ ŀ ǎǳǊǊƻƎŀǘŜ ŦƻǊ 9{ ǇǊƻǾƛǎƛƻƴ ŀƴŘ 

biodiversity proteŎǘƛƻƴΦ  ¢ƘŜ ǇǊƻƧŜŎǘΩǎ ƴŜǿ ŀǇǇǊƻŀŎƘ ǿƛƭƭ ǊŜǉǳƛǊŜ ŀ ƎǊŜŀǘ ƳǳƭǘƛŘƛǎŎƛǇƭƛƴŀǊȅ ŜŦŦƻǊǘ ŀƴŘ 

the use of different tools (economic and ecologic modelling, geographic information systems among 

others).  

Among the methodological innovations introduced by the analysis are: (i) the use of opportunity cost 

mapping as a management tool; (ii) the evaluation of optimal conservation policymixes using Marxan 

with Zones; (iii) the introduction of scale in the analysis of PES effectiveness on biodiversity 

Source: Diego Tobar. Programa GAMMA/CATIE 
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conservation, carbon, and hydrological services; (iv) the use of choice experiments as a policy 

designing instrument; and (v) the usage of mixed methods impact evaluation for the analysis of PES.  

1.5.3 Economic instrument costs and benefits 

From the analysis of the program`s costs aƴŘ ōŜƴŜŦƛǘǎΣ ƛǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǿƛǘƘ Chb!CLChΩǎ 

in the definition of a cost-opportunity-based payment system. By incorporating different opportunity 

cost estimation techniques, it will be possible to provide recommendations on a wide spectrum of 

methodological techniques for cost estimation, and the conditions under which each one would 

perform better.   

Some methodological innovations of the project are: (i) the use of opportunity cost mapping as a 

management tool; (ii) the evaluation of optimal conservation policymixes using Marxan with Zones; 

and (iii) the usage of mixed methods impact evaluation for the analysis of PES.  

1.5.4 Economic instrument equity and legitimacy 

The analysis of equity and legitimacy of the PES program will be qualitatively evaluated in each of the 

impact analysis previously mentioned. In addition, a more explicit study of the evolution of the 

program and related policies is to be performed. This later analysis will be based on the Ostrom 

approach to policy evaluation.  

1.5.5 Institutional opportunities and constraints for economic instruments 

Institutional opportunities and constraints are to be identified based on results obtained from the 

ƛƳǇŀŎǘ ŜǾŀƭǳŀǘƛƻƴǎ ŀƴŘ ǘƘŜ ƘƛǎǘƻǊƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ tǊƻƎǊŀƳΩǎ ŜǾƻƭǳǘƛƻƴΦ wŜǎǳƭǘǎ ŦǊƻƳ ōƻǘƘ ŀƴŀlyses 

will be combined to draw conclusions and make policy recommendations aimed at improving 

institutional arrangements able to increase the program`s effectiveness, cost efficiency, equity and 

legitimacy.  

1.5.6 Integrated policymix assessments 

Study of the PES program will be performed considering its interactions with three main additional 

policy instruments: protected areas, forest certification and command and control. Analysis of 

effectiveness, cost efficiency and social legitimacy will be performed considering interactions with 

those instruments. Additionally, all analyzes will derive conclusions regarding the way the PES 

Program can be enhanced in light of its co-existence with current and potential instruments.   
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Key national level policy messages 

Costa Rica has implemented a mix of biodiversity conservation instruments or policies whose 

interactions affect the single performance of each one of them and the overall impact of all as a 

group. Some of those interactions trigger possible complementarities among the different 

policies while others are self-defeating.  

It has been observed that usually direct regulation (law) reduces effectiveness of market based 

instruments as it decreases their additionality. The most discussed example is given by the 

Payment for Environmental Services (PES) program and the prohibition (by law) of land use 

changes.  

Direct regulation and market based mechanisms (i.e. PES, certification) should be combined or 

applied separate depending on the profitability of alternative land uses (opportunity cost). 

To enhance positive impacts of the policymix, political viable instruments with relatively low 

effectiveness can be combined with instruments with lower viability but high effectiveness and 

efficiency. i.e. PES and certification. 

Explicit research on the interaction between policies/instruments is needed. 
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2 LƴǘǊƻŘǳŎǘƛƻƴ  

In the recent past Costa Rica presented one of the highest tropical deforestation rates in response to 

policies than incentivized agricultural colonization. However, over the last two decades there has 

been a significant increase in the area of forest resources and percentage of tree cover, process that 

has been associated to conservation policies, especially related to law and market-based 

mechanisms.  

Forestry incentives in Costa Rica began in the late 70´s with tax credits aimed at offsetting costs 

involved in establishing and managing forest plantations. From remarkably favorable credit 

conditions, to trade tax vouchers, Costa Rica used subsidies to promote growth of the forestry sector, 

but subsidies were removed because of international pressures (Daniels et al., 2010). A forest law 

enacted in 1996 introduced a permit system to restrict timber extraction and forest-cover change on 

private land, and a program of Payments for Environmental Services (PES). The PES program was 

authorized as the fourth national forestry law in 1996 which recognizes four environmental services 

provided by forest ecosystems: biodiversity, watershed function, scenic beauty and greenhouse gas 

mitigation through carbon storage and sequestration. 

Deforestation rates in Costa Rica have been reversed to the point that forest cover is now argued to 

have reached 50%. Some suggest that this will be the national plateau and that conservation of 

ŀŘŘƛǘƛƻƴŀƭ ŦƻǊŜǎǘǎ ǿƛƭƭ ōŜ ŘƛŦŦƛŎǳƭǘΦ aǳƭǘƛǇƭŜ ŦŀŎǘƻǊǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ /ƻǎǘŀ wƛŎŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŦƻŎǳǎΣ 

including a generally environmental conscious public, and progressive environmental laws both 

mandating forest protection and conservation, as well as recognizing the conservation efforts of 

individual landowners through nationalized Payments for Ecosystem Services program lead by 

FINAFIFO.  

PolicyMix aims to understand how the interaction between national, regional and local incentives 

promotes the conservation of forest biodiversity. The Costa Rican case study will focus its attention 

on the national payments for ecosystem services (PES) program but will also incorporate into the 

analysis the national protected areas system and Forest Law (which prohibits land use changes) as 

they are the strongest instruments aiming at protecting biodiversity nationwide. In addition, forest 

certification and protected areas are to be analyzed; the former as representative of existing private 

initiatives aimed at forest conservation and because of its prospective impacts on forest biodiversity. 

An analysis on REDD + as a potential instrument is also included in light of its imminent adoption as 

ǇŀǊǘ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ƴŀǘƛƻƴŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇƻƭƛŎȅΦ 

Costa Rica has also invested in a national level evaluation of priority conservation areas which 

highlights conservation gaps by phyto-geographic region. The PolicyMix Costa Rica team will evaluate 

ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ t9{ ǇǊƻƎǊŀƳ ƛƴ ǊŜŀŎƘƛƴƎ ŎƻƴǎŜǊǾŀǘƛƻƴ ǘŀǊƎŜǘǎ ŀǎ ƻǳǘƭƛƴŜŘ ōȅ DǊǳŀǎ LLΣ 

but will consider the additional contribution of the PES program to other national goals including 

national commitments to the Convention on Biological Diversity, and the Millennium Development 

Goals.  

The study effectiveness study will be complemented with legitimacy analysis. By legitimacy we 

understand the procedures by which decisions are made including representation, distribution of 

power, accountability and transparency and based on procedural and distributive justice. Legitimacy 

will ensure three main outcomes: (i) effectiveness - capacity to deliver reduced biodiversity and raise 
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funds and good governance structure fits the type of good or service involved, and the capacity to 

ensure additionality and permanence avoiding leakage. (ii) efficiency - ability to deliver cost-effective 

results- involves the cost of action ςavoiding biodiversity loss-and the transaction costs related to the 

chosen governance structure; and, (iii) equity: distributional effects of the chosen system- issues 

concerning income, linking rights aspects. Despite the overwhelming role of the Costa Rican PES in 

biodiversity conservation and economic development, the legitimacy of government involvement is 

questioned. 

¢ƘŜ ŎŜƴǘǊŀƭ ǉǳŜǎǘƛƻƴ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ŎŀǎŜ ǎǘǳŘȅ ŀƴŀƭȅǎƛǎ ƛǎ ǾŜǊƛŦȅƛƴƎ ŀƴŘ ŘŜǎŎǊƛōƛƴƎ Ƙƻǿ ŜŎƻǎȅǎǘŜƳ 

service based conservation incentives, particularly through the nationalized PES program, contributes 

to conservation goals (effectiveness) in an efficient way ensuring equitable participation. The team 

will pay particular attention to the scale interactions between nationally set goals, and local 

priorities. Second, the team will explore whether financial conservation incentives do, or should 

simultaneously target social goals such as poverty eradication. 

2.1 wŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ŀƴŘ ƻōƧŜŎǘƛǾŜǎ 

¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ /ƻǎǘŀ wƛŎŀΩǎ ŜǎǘŀōƭƛǎƘŜŘ ŎƻƴǎŜǊǾŀǘƛƻƴ goals, and to 

describe its nationalized PES program as the primary financial incentive for achieving these goals. We 

highlight both the contributions of the FONAFIFO program in reaching these goals, as well as identify 

key research gaps that should be addressed in the PolicyMix Project.  

 Specific research questions highlighted by the Hojancha research team aim to understand the 

impact of this national conservation incentive, on simultaneously reaching local ecosystem service 

based goals, and national targets outlined below. These questions include: 

1. How have conservation strategies affected LUCC, and how has LUCC affected the provision of 

ES?   

2. Where are areas of conflict and synergy between bio-physical and perceived ES provisions? 

3. How can we spatially optimize conservation and socio-economic benefits on the landscape? 

2.2 aŜǘƘƻŘǎ ŀƴŘ ŎƭŀǊƛŦƛŎŀǘƛƻƴǎ  

To answer the research questions this report centers in describing current status of the PES and at 

lesser level, other instruments and policies enforced to protect biodiversity, meaning: forest 

certification, protected areas and forest law. 

This report focus on tools related to conservation of biodiversity and sustainable use of ecosystem 

services in forests and agro-forest systems that are enforced in the Hohancha region. However, since 

most policies analyzed are enforced nationally and there is not specific evidence of performance for 

the instruments at the local level, this investigation is a coarse grain national case study. In light to 

the POLICYMIX analysis framework the report will also address some key policies and instruments in 

other sectors that interact with forest ecosystem services and biodiversity conservation. 

The next two chapters investigate the mentioned existing policies as well as REDD+ as a proposed 

instrument for biodiversity conservation and ecosystem services management. All of them are to be 
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assessed based on four criteria following the PolicyMix framework: (i) conservation effectiveness 

(WP3); (ii) cost-effectiveness and benefits (WP4); (iii) distributive impacts and legitimacy (WP5); (iv) 

institutional options and constraints (WP6). 

2.3 /ŀǎŜ ǎǘǳŘȅ ŎƻƳǇŀǊƛǎƻƴǎ - ƛƴǎǘǊǳƳŜƴǘΣ ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ 
ŎƭǳǎǘŜǊǎ 

Table 1 shows the instruments being analyzed in the present study and how it compares with other 

national case studies.  

2.4 hǳǘƭƛƴŜ ƻŦ ǊŜǇƻǊǘ 

The report is organized in several sections trying to go from the general aspects of biodiversity 

conservation and ecosystem services (ES) provision in Costa Rica, some historical context related to 

the development of environmental policies, a national-level analysis of existent policy instruments 

and the way they interact. Finally, general features of the fine grain case study are provided.  
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Table 1. Comparison between national Case Studies  

Case clusters     
Costa 
Rica 

Mato 
Grosso 

São 
Paulo 

Port- 
ugal 

Fin-
land 

Ger 
many 

Nor-
way 

Instrument    Specification               

  REDD+ international/national C P P 
      EFT national/state 

 
C&P C C&P 

 
P P 

  Certification national/state C C 
  

C 
 

C 

  Offsets/TDR/HB National/state 
 

C C 
    

  PES national / state agri-env. C C&P C&P C C C P 

  
 

project /local 
 

C C 
    

 Protected areas 

national 
C       

 
Command and 
control 

national 
C       

  
 

C=current, P=proposed or potential. Table includes only economic instruments addressed in 2 or more 
case studies 

Methodologies   Only methodologies addressed in 2 or more cases studies 

WP3 GIS mapping 
        

  
 

Composite B&ES indices 
 

? 
 

? 
 

? X 

  
 

Biodiversity & habitat quality X X X X X X X 

  
 

Pollination&pest control X X X 
      

 
Carbon & timber X X X X X X X 

  
 

Run-off &infiltration&erosion X 
 

X X 
 

X 
 

  
 

Non-timber forest products X X 
     

  
 

Recreation X  
    

X X 

  
 

? = subject to findings of the coarse grain analysis 

 

Table  continues next page 
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Costa 
Rica 

Mato 
Grosso 

São 
Paulo 

Port- 
ugal 

Fin-
land 

Ger 
many 

Nor-
way 

  Landowner & forest user surveys 
       WP4 & WP5 

 
Value transfer - available datasets 

 
? 

    
X 

  
 

Choice experiment - contract design 
   

X 
 

X 
 

  
 

Opportunity costs X X X X X X X 

  
 

Transaction costs X X ? ? X X X 

  
 

Social impact & legitimacy 
   

X X 
 

X 

  
 

? = subject to findings of the coarse grain analysis 

WP6 Existing instrument evolution, path dependency  X ? ? X ? ? X 

  Proposed instrument  architecture  X X X X X X X 

  
         

WP3-WP4..WP9 BACI:Before-after-control-impact evaluation PES EFT 
 

? PES 
  

WP3-WP6..WP9 Scenario evaluation, incl. GIS mapping   EFT    EFT  

WP3-WP6..WP9 MCA: Multi -criteria analysis 
         

 
MacBeth ,  other MCA software ? 

 
X 

 
? 

 
? 

  
 

Marxan - spatial site selection X 
  

? ? 
 

X 

Table 1 continued from previous page 
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3 LŘŜƴǘƛŦȅƛƴƎ ōƛƻŘƛǾŜǊǎƛǘȅ ǎǘŀǘǳǎΣ ŎƘŀƭƭŜƴƎŜǎ ŀƴŘ ŎƻƴǘŜȄǘ 

2.1 .ƛƻŘƛǾŜǊǎƛǘȅ ǎǘŀǘǳǎ  

2.1.1. Why protect biodiversity in Costa Rica? 

Costa Rica is embedded in the Mesoamerican biodiversity hotspot, which is particularly recognized 

for its high diversity of endemic species, and for the role that the region plays as corridor between 

the North and South American sub-continents (SINAC-MINAE 2007). It is part of the Mesoamerican 

Biological Corridor, a regional conservation strategy that comprises the seven Central American 

countries and the south part of Mexico. Costa Rica has adopted the strategy and consolidated 

through the establishment of the National Program of Biological Corridors, which comprises 37 

biological corridors spread all over the country (Fig. 2) (SINAC, 2009b). 

With only 51,100 km2 of territory, Costa Rica is considered one of the most biodiversity rich countries 

per unit area (SINAC 2009). It contains an estimated 500,000 species, that represent s 5% of the 

global terrestrial biodiversity (http://www.inbio.ac.cr/es/biod/ContextoNal.html), distributed 

between 53 vegetation macrotypes, according to Gomez and Herrera (1986) classification (SINAC-

MINAE, 2007). The country contains the highest diversity of known species of flora and vertebrates in 

the Central American region (INBio, 2006), and shares around the 80% of its biological richness with 

the other Central American countries (SINAC, 2009a). 

Costa Rica is a signatory to the Convention on Biological Diversity, and thus agreed with the 

conventions goals of reducing the rate of biodiversity loss by 2010; a goal which globally has been 

missed. The main strategy used for achieving this goal was the adoption of a work plan on protected 

areas. One of the commitments of signatories to the convention was to have by 2006 a completed 

analysis of conservation gaps at the national and regional level based on protecting representatives 

units of national biodiversity. In order to reach this goal, Costa Rica underwent two national analyses 

known as GRUAS I and GRUAS II. The last one provides the most complete analysis until now for the 

country and it constitutes the base for setting national conservation goals (SINAC, 2009). 

Lƴ ŀ ƴǳǘǎƘŜƭƭΣ /ƻǎǘŀ wƛŎŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ Ǝƻŀƭǎ ŀǊŜ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎŀƳǇƭŜ ƻŦ ǘƘŜ ǘƻǘŀƭƛǘȅ 

ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ ǘƘǊƻǳƎƘ ǘƘŜ ŘŜŎƭŀǊŀǘƛƻƴ ƻŦ ǇǊƻǘŜŎǘŜŘ ŀǊŜas, through private 

conservation efforts, or through nationally relevant production systems that are compatible with 

biodiversity conservation. Gruas II is a tool that hopes to bridge the gap between the national 

conservation and development goals of the country.  

  

http://www.inbio.ac.cr/es/biod/ContextoNal.html
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2.1.2. Trends in threatened species 

Several lists of threatened species exist for Costa Rica, though hard scientific data regarding the 

distribution and conservation status of these species is generally lacking. This is evident from the 

different lists identifying endangered species, many of which use different sources of information, 

and for that reason they not necessarily agree (Figure 1 and Table 2). This disagreement is more than 

matter of agreement on what qualifies as threatened, but distinct species are found listed by the 

three list. The most important are the CITES appendices and UICN red list. Also, MINAET emits a 

decree, as official instrument, where the threatened species are listed. The last decree (No. 26435-

MINAE) was published in 1997, and has not been updated, although it was incorporated in 2005 into 

the new regulation to Wildlife Law, but with minimum changes.  

Currently, 283 animal and 758 plant species found in Costa Rica are found in CITES appendices I, II 

and III. An additional 30 are being reviewed (http://www.unep-wcmc-

apps.org/isdb/CITES/Taxonomy/, consulted on March 16, 2012). The IUCN red lists 175 threatened 

animal and 116 plant species (IUCN 2011). For amphibians, a taxonomic group of significant concern, 

60 species are listed as threatened, 23 species are critically endangered, 23 species as endangered 

and 14 species as vulnerable (IUCN, 2011). 

INBio (2006) mentions that according to the decree No. 26435- aLb!9Σ пс҈ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ 

ŀƳǇƘƛōƛŀƴ ǇƻǇǳƭŀǘƛƻƴǎ ŀǊŜ ŜƴŘŀƴƎŜǊŜŘ ŀƴŘ мΦмн҈ ŦŀŎŜ ǎŜǾŜǊŜ ŜȄǘƛƴŎǘƛƻƴ ǊƛǎƪΤ мн҈ ƻŦ ǊŜǇǘƛƭŜΩǎ ŀǊŜ 

endangered, and 3.5% face severe extinction risk. 10 % of birds and 6% of mammals populations with 

9.6% are endangered; and 6% and 5.5% face severe extinction risk respectively. As in other lists, 

amphibians remain is the most threatened group, though there is no clear understanding of the 

cause of their decline. Studies by University of Costa Rica biologists Gerardo Chavez and Federico 

Bolaños in 1990 (INBio, 2006), revealed that the populations of 23 amphibian species have declined 

and 11 species out of these 23 are potentially extinct and have not been observed in the wild (INBio, 

2006). IUCN red list (2011) reports 39 species of endemic amphibians, of which 23 species are 

ǘƘǊŜŀǘŜƴŜŘΦ 5ŜǎǇƛǘŜ /ƻǎǘŀ wƛŎŀΩǎ ǇǊƻƳƛƴŜƴŎŜ ŀǎ ŀ ƴŀǘǳǊŜ ƭƻǾƛƴƎ ŎƻǳƴǘǊȅΣ ŦŜǿ ŜȄƘŀǳǎǘƛǾŜ ǎǘǳŘƛŜǎ ƘŀǾŜ 

been conducted to determine ǘƘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ōƛƻŘƛǾŜǊǎƛǘȅΦ ¢Ƙƛǎ Ƴŀȅ ōŜ 

unrealistic considering the high degree of species richness in Costa Rica (compared to temperate 

regions), and low priority of these surveys compared to other national needs.  

http://www.unep-wcmc-apps.org/isdb/CITES/Taxonomy/
http://www.unep-wcmc-apps.org/isdb/CITES/Taxonomy/
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Figure 1. Number of species included in each list for four groups of vertebrates 

 

Source: INBIo, 2006; IUCN 2011; http://www.unep-wcmc-apps.org/isdb/CITES/Taxonomy/, consulted 

on March 16, 2012. 

Table 2. Current number of animal and plant species included in CITES appendices and 

UICN red list 

LIST CATEGORIES  

CITES* Appendix I Appendix II Appendix III TOTAL 

Animals 25 253 5 283 

Plants 4 750 4 758 

IUCN**  CR EN VU TOTAL 

Animals  31 51 93 175 

Plants 4 33 79 116 

*Appendix I: species threatened with extinction, and their trade is usually prohibited. Appendix II: 

species that may become threatened with extinction and their trade need to be strictly regulated. 

Appendix III: species that are protected in at least one country that has asked other CITES parties 

for help in controlling trade. 

**CR: Critically endangered, considered to be facing an extremely high risk of extinction in the wild. 

EN: endangered, considered to be facing a very high risk of extinction in the wild. VU: vulnerable, 

Decree #
26435-MINAE

(1997 and
2005)

CITES (2004) UICN (2004) CITES (2011) UICN (2011)

Birds 99 126 24 149 19

Mammals 27 37 49 70 9

Amphibiams 83 6 1 18 60

Reptiles 36 15 10 17 9
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considered to be facing a high risk of extinction in the wild (2001 IUCN Red List Categories and Criteria 

version 3.1). 

2.1.4 GRUAS II Phytogeographic Units as coarse-grain surrogates of biodiversity status1  

In 1995-96, the country underwent the first conservation gap analysis known as GRUAS I. The main 

objective was to secure the conservation of at least 90% of the national biodiversity (Garcia, 1996), 

using as indicator the vegetation macrotypes of Gomez and Herrera (1986 in INBio 2006). From 

GRUAS I, a conservation strategy was developed. After 10 years of this proposal, the country was 

able to implement 12% of the total area proposed for conservation by increasing the extension of 

existing PAs, and 11% of the land needed to maintain the connectivity between PAs by the 

implementation of private conservation initiatives. This was largely seen as failing to meet 

established conservation goals due to lack of resources, staff and communication. 

In 2007, GRUAS II was published. An important step in conservation planning is identifying which 

parcels of land should be prioritized in order to meet conservation goals. In order to do this, Gruas II 

used site selection software MARXAN to identify priority sites based on 6 factors: 1) fragments must 

be > 1000 ha in size, 2) presence of species of particular conservation concern, 3) presence of 

endemic species, 4) land use capacity (either VI or VII), 5) aquatic recharge areas or 6) presence of 

freshwater ecosystems previously identified and having high ecological integrity (see Table 3).  

!ǎ ŎƻŀǊǎŜ ƎǊŀƛƴ ǳƴŘŜǊƭȅƛƴƎ ŜŎƻƭƻƎƛŎŀƭ ǳƴƛǘǎΣ Dw¦!{ LL ǳǎŜŘ άtƘȅǘƻƎŜƻƎǊŀǇƘƛŎ ¦ƴƛǘǎέ όtD¦ύ ƛƴ ǘƘŜ 

analysis of conservation gaps for terrestrial systems (Figure 2map of PGU). The definitions of the PGU 

were done by overlapping the classification of vegetation macrotypes (used in GRUAS I) and the 

floristic regions (Gomez and Herrera, 1986 in INBio 2006, and Hammel et al. 2003, respectively). In 

total, 31 phytogeographic units or florisitic provinces were identified and mapped with different 

abundances in their distribution from 11a with the smallest area represented and 10a with the 

largest. For example, for the Hojancha site, the Laderas and low lying zones of the Nicoya Penninsula 

is one of the floristic provinces rarest with a very small geographic extent. The same is true with the 

Paramos of the Central Volcanic Range which includes the Turrialba and Irazu Volcanos (the rarest of 

all actually). An important point of reference regarding the use of Phytogeographic Units. When 

GRUAS was initiated, the idea was to identify and use the distribution of critically endangered species 

to identify conservation gaps. Researchers quickly realized however that they did not have sufficient 

information to use this criteria, and settled on phytogeographic zones as surrogates for conservation 

ƎŀǇǎΦ ¢Ƙƛǎ ƛǎ ǎƛƳƛƭŀǊ ǘƻ Chb!CLChΩǎ ǳǎŜ ƻŦ ŦƻǊŜǎǘ Ŏover as a measure of success ς though the 

phytogeographic units are more detailed, and provide a clearer indication of existing gaps.  

                                                           
1
 This section is from SINAC-MINAET, 2007a, much of the text included is a direct translation 

2
 It is important to mention that since its establishment, the program has been unpredictable in terms of land 
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Figure 2. Map of Phytogeografic Units used by GRUAS II in the national conservation gap 

analysis 

 

Source: SINAC-MINAE, 2007.  

In addition to the vegetation mapping, GRUAS II considered species of conservation concern by 

identifying species that were listed as globally threatened in the IUCN Red List, endemic species, and 

those listed by the Alliance for Zero Extinction. This list included 68 species of birds, mammals, 

amphibians and reptiles. For plants, they used a list generated by Estrada et al. (2005) which included 

40 species of conservation concern. This produced a list of 108 species whose potential distribution 

was mapped.  

When considering the ecological integrity and viability of ecological populations, the report utilized 

criteria defined by Groves et al. (2003). These include the size of the protected area, the condition of 

the area which included measures of structural complexity, intactness, and reproductive success 

amongst others; finally, it includes the landscape context that considers how surrounding land uses 

affect ecological dynamics and disturbances as well as connectivity.  

Table 3. Priority Setting 

An important step in conservation planning is identifying which parcels of land should be prioritized 

in order to meet conservation goals. In order to do this, Gruas II used site selection software 

MARXAN to identify priority sites based on 6 factors: 1) fragments must be > 1000 ha in size, 2) 
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presence of species of particular conservation concern, 3) presence of endemic species, 4) land use 

capacity (either VI or VII), 5) aquatic recharge areas or 6) presence of freshwater ecosystems 

previously identified and having high ecological integrity.  

For fragment size, patches that were >1000 ha received a value of 3, between 500-999 ha, a value of 

2, and patches <500 ha, a value of 1. The scoring was quite different for species of conservation 

concern with very heavy weighting in this category. Areas that are listed in the Alliance for Zero 

Extinction received a value of 1000 (see table below, 5 are listed for Costa Rica), endemic species 

with a limited distribution a value of 100, areas containing endemics with a broad distribution a value 

of 10, and areas with species at risk of extinction, a score of 1. For the third category, patches were 

given a score of 1 or zero with the respective presence or absence of endemic plant species.  

Costa Rica has classified its territory into land use suitability classes, which identify the agricultural 

capacity (or lack thereof) of each class. These range from class I which is the least restrictive in terms 

of agricultural productivity, to class VIII, which is the most restrictive, essentially prohibiting land use. 

Fragments that are under the class VII and class VIII were given a score of 1, whereas all other 

suitability classes were given a score of 0.  

The fifth value used to determine the importance value of fragments is tied to aquatic recharge 

areas. From this point of view we see the Gruas II authors recognize the importance that some areas 

play in terms of providing essential ecosystem services, both the humans as well as to wildlife. The 

authors recognize that scientific evidence backing the selection of these areas is generally lacking, 

but that they were able to make a broad scale categorization based on data published in the Costa 

wƛŎŀƴ ¢ŜŎƘƴƛŎŀƭ LƴǎǘƛǘǳǘŜΩǎ 5ƛƎƛǘŀƭ !ǘƭŀǎ ƻŦ the country. Areas that are identified as being important 

for recharge are given a value of 1 and areas that are not, are given a value of 0.  

The sixth criteria used to assign importance values were related to the prior identification of 

important freshwater systems. Fragments that overlapped with these freshwater systems were given 

a value of 1, and those without overlap, a 0.  

Based on this rapid review of criteria, we quickly see that significant weighting is given to the five 

areas that were identified as critical by the Alliance for Zero Extinction.  

 

What gaps exist?  

Considering the existing gaps, we find that some of the phytogeographic regions meet their 

conservation goal and are currently safeguarded by permanent protected areas (Figure 3). Others 

rely on the contribution of partial protection; none of the provinces reaches its conservation goal 

with the temporary protected areas. The total area need to reach all conservation goals is 283,322 

ha. Costa Rica currently has a total of 1,529,945 ha or 30% of the national territory under some form 

of protection. If these new areas are added, it would represent 35% of the total national territory.  
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Figure 3. Vegetation occurrences in fragments >1000 ha needed to reach the conservation 

objective proposed for each floristic province 

Source: SINAC 2007. 

In addition to the GIS analysis of fragments within critical floristic provinces, the authors of GRUAS II 

conducted extensive consultations (through workshops in 2006) with regional leaders in order to 

identify areas of conservation conserve at the regional level (Figure 4). This step was essential for 

multiple reasons, including that it provided a space for local stakeholders and civil servants to 

provide their input. The total area identified by local stakeholders requiring protection totaled 

711,000 ha, three times the areas covered by the national level analyses. It is important to note that 

the regional process for identifying these priority areas was significantly different than the national 

methodology outlined in Gruas II, but included the conservation of important areas for the provision 

of ecosystem services (mostly hydrological), wetlands, recreational areas, and biological corridors 

rather than the mostly ecological criteria used in Gruas II. 

These regional conservation targets were overlain with national targets to evaluate the degree of 

coincidence. Note that the national level analysis is ŎƻƴŘǳŎǘŜŘ ōŀǎŜŘ ƻƴ /ƻǎǘŀ wƛŎŀΩǎ ǎȅǎǘŜƳ ƻŦ 

Conservation Areas. 
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Figure 4. Regional conservation proposals identified through workshops with regional 

stakeholder in 2006 

 

2.2 .ƛƻŘƛǾŜǊǎƛǘȅ ǇƻƭƛŎȅ ƎƻŀƭǎΣ ǘŀǊƎŜǘǎ ŀƴŘ ƪŜȅ ƛǎǎǳŜǎ  

Conservation Areas in Costa Rica 

Gruas II conducts a national level analysis of conservation gaps, but also breaks down these gaps by 

Conservation Areas. SINAC is a decentralized and participatory federal institution that is responsible 

for the management of forests, wildlife, and protected forest areas of the Ministry of Environment 

and Energy (MINAE) with the aim of developing policies, planning action, and executing interventions 

ŀƛƳŜŘ ŀǘ ŀŎƘƛŜǾƛƴƎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ (SINAC 

webpage ς Costa Ricas 1998 Biodiversity Law).  

SINAC is comprised of 11 subsystems called Conservation Areas, and a central office. A Conservation 

Area is an administrative territory where both private and Federal agencies collaboratively seek and 

implement strategies for the sustainable use and conservation of natural resources. SINAC uses an 

integrated conservation strategy that offers the development of a responsible public management 

that include the state, civil society, private business, and individuals interested and committed to the 

development of a healthy and ecologically balanced environment. 

GRUAS II presents a clear strategy and path towards ensuring the protection of a significant portion 

ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅΦ IƻǿŜǾŜǊ ǘƘŜǊŜ ƛǎ Ǉƻor articulation between the objectives set by GRUAS 

LL ŀƴŘ ǘƘŜ ǇƻƭƛŎȅ ƻōƧŜŎǘƛǾŜǎ ǎŜǘ ōȅ Chb!CLChΩǎ t9{ ǇǊƻƎǊŀƳΦ Dw¦!{ LL ŎƭŜŀǊƭȅ ƛŘŜƴǘƛŦƛŜŘ ŎǊƛǘƛŎŀƭ ǊŜƎƛƻƴǎ 

ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ǘŀǊƎŜǘŜŘ ŦƻǊ t9{ ŦǳƴŘǎ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ мл҈ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ŜŀŎƘ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ 

Phytogeographic regions, however FONAFIFO site selection is conducted largely independently of 
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these goals. First because the request for funding comes from the farmer, rather than targeting 

payments in priority areas, pays for forests that are already protected, or pays for reforestation 

which for the most part has been exhibited in the form of plantations rather than native forests. The 

conservation value of these plantations for species of conservation concern is virtually non-existant. 

The short duration oŦ Chb!CLCh ŎƻƴǘǊŀŎǘǎΣ р ȅŜŀǊǎΣ Ǉǳǘǎ ƛƴ ǉǳŜǎǘƛƻƴ ǘƘŜ άǇǊƻǘŜŎǘƛƻƴ ƛƴ ǇŜǊǇŜǘǳƛǘȅέ 

goals of most conservationists. Finally, as some authors have pointed, the total extension of forests 

covered by the PES schemes fails in comparison to the additional land needing protection.  

2.3 5ŀǘŀ ƎŀǇǎ ƛƴ ŜǾŀƭǳŀǘƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎΩ ŜŦŦŜŎǘƛǾŜƴŜǎǎ  

As discussed above, it is critical to better understand conservation gaps at the species level. 

However, it is recognized that a better understanding at this level in a species-rich country as Costa 

Rica would require a significant investment that would face strong competition compared to other 

national priorities. The use of phytogeographic provinces provides a logical and ecologically sound 

alternative in face of the resource constraint. Evidence of the effectiveness of financial instruments 

in reaching these conservation goals are best evidenced by evaluating the contribution of financial 

instruments to conservation priorities as defined by the GRUAS II report. Excluding payments for the 

establishment of plantations would increase the evaluation of the instruments effectiveness if 

biodiversity conservation is the primary goal of interest. Additional measures should include the 

contagion of the additional areas, either to each other, or to other protected areas with greater 

value given to instruments that contribute to the priorities identified in Table 3. 

The gap in understanding which species are threatened in Costa Rica is fully recognized, and it is 

generally agreed that this gap will be difficult if not impossible to rectify. The phytogeographic zones 

identified provide a realistic surrogate for these conservation goals. In addition, the conservation 

goals outlined by GRUAS II have been properly vetted and approved by the major conservation 

groups working in the country. As such, the effectiveness of conservation instruments from a purely 

biological point of view can be compared to the conservation priorities identified by GRUAS II. The 

biggest gap then becomes not the lack of biological data but a possibly disjunction between the 

objectives established by FONAFIFO and those identified by Gruas II. Questions remain as to whether 

a program with multiple goals (increasing forest cover on private lands, poverty alleviation, 

hydrological services, scenic value, and carbon sequestration in addition to biodiversity conservation) 

can effectively meet these goals.  

3.1 IƛǎǘƻǊƛŎŀƭ ǇƻƭƛŎȅ ŎƻƴǘŜȄǘ 

In the recent past Costa Rica had one of the highest tropical deforestation rates, but over the last 

two decades, there has been a significant increase in the area of forest resources and percentage of 

tree cover. This has been associated to conservation policies (regulatory and market based 

mechanism) and efforts to recover and conserve biodiversity in the country.  Table 4 summarizes the 

historical context of key economic and social factors affecting forest cover, policies and outcomes 

related to biodiversity in a time sequence. Deforestation rate averaged in the vicinity of 3.7% from 

early 1970s until early 1990s before dropping to less than 1.5% at the end of the twentieth century 

(Sanchez-Azofeifa et al. 2001). The rate of deforestation began to increase in the 1930s with the 

influx of landless peasants, the introduction of land colonization policies and settlements that 

encouraged land clearing, agricultural subsidies, and the expansion of the road network (Hall 1984; 
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Watson et al. 1998). However, it was not until with the increasing demand and exportation of beef 

(referred to as the Hamburger connection) in the 1950s that deforestation rates radically escalated 

(Kaimowitz, 1996; Watson et al., 1998) and this was further facilitated by Government subsidies that 

were provided with the support of the World Bank and the United States AID (Kaimowitz, 1996; 

Quesada and Stoner, 2004).  However, international beef prices decreased between 1975 and 1977, 

rose for a few years, and then started falling again after, and this resulted in structural reforms of the 

agricultural economy. 

In view of the considerable loss of forest cover and biodiversity and the negative impacts on 

ecosystems services and livelihoods of people, Costa Rica created a regulatory and institutional 

framework for forest conservation, recovery and management through a series of policy and legal 

changes and establishment of institutional frameworks over four decades. In 1969, the first Forest 

Law in the country regulated forest use on public land and established a national parks system and 

private reserves which today represents about 25% of the national territory (Sanchez-Azofeifa et al., 

2003).  An environmental department was created and it subsidies for reforestation and forest 

management on private land were implemented. In 1990s, the National System of Conservation 

Areas (SINAC) was created to decentralize forest management and conservation.  

Evolution of forestry incentives in Costa Rica began in the late 70´s with tax credits aimed at 

offsetting costs involved in establishing and managing forest plantations (figure 1). From remarkably 

favorable credit conditions, to trade tax vouchers, Costa Rica used subsidies to promote growth of 

the forestry sector but they were later removed die to international pressures (Daniels et al., 2010). 

A forest law enacted in 1996 introduced a permit system to restrict timber extraction and forest-

cover change on private land, and a program of Payments for Environmental Services (PES), which 

led to the creation of the National Forestry Financing Fund (FONAFIFO) to administer the PES 

program. PES was authorized as the fourth national forestry law in 1996; four environmental services 

provided by forest ecosystems were recognized: biodiversity, watershed function, scenic beauty and 

greenhouse gas mitigation through carbon storage and sequestration.  

With an interest to achieve sustainability for water resources, in 1996 the President passed a decree 

(32868) referred to as the Cannon del Agua- which requires all users of water to pay an ecological 

tax, 50% of the funds are to be invested in watershed protection, maintenance and ecosystem 

recovery in both private and public areas (i.e. protected areas).  Funds destined to protected areas 

are managed by FONAFIFO to finance the PESprogram in private areas at the watershed where the 

ecosystem service is generated. Currently Costa Rica is in the process of negotiations of REDD+ 

mechanism which is envisaged to enhance the PES program to reach its objectives for biodiversity 

conservation. 

Additionally, in the process of implementation of environmental policies, Costa Rica transitioned 

from a primarily agricultural economy to a service based one as evident in 1994 when the tourism 

industry surpassed all other economic sectors in earning foreign currency. For example in 2011 the 

number of tourist reached 2,192 million and generated approximately $1.985,4 million.   

The  Ministry of Agriculture and the private sector (Corforga, Dos Pinos) has implemented polices and 

incentive mechanisms for sustainable intensification of cattle ranching in recent years, and the real 

estate development and urbanization are now the key drivers of land use change in some parts of 

Costa Rica (Daniels 2010). These factors, together with recent expansion of pineapple production and 
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to some extent African palm because of good market prices, is related to increased opportunity cost 

and competition for PES program 

Threats to increasing forest cover. International beef prices have been increasing over the past years 

and the Costa Rican Chamber of Cattle farmers has prioritized the reactivation and modernization of 

the cattle industry in Costa Rica. During the last 3 years the international beef price averaged $2.8, 

value similar to 1970 prices. The Guanacaste ranchers have been leading a national reactivation of 

the program-pressure on scarce resources. In addition to these changes to the cattle industry, a 

second pathway of forest-cover change could be through tourism infrastructure and real estate 

development. According to Cordero and Paus 2008, by 2006 foreign investment in Costa Rica 

amounted to US$1,410 milliones, almost 3.5 times 

A third pathway of land ςuse change that threatens DǳŀƴŀŎŀǎǘŜΩǎ secondary forests in the near 

future is the expansion of agribusiness and the introduction of new crops that are adapted to hilly 

terrain and dry conditions (Hecht and Saatchi, 2007). For example, Ricinus Comunis (Castorbean) and 

Jatropha Curcas (Physic Nut) are two biofuel crops adapted to hilly conditions in Guanacaste. There 

are two plans to expand irrigation schemes in the lowlands of Guanacaste (MIDEPLAN 2008) that 

could also further encourage the expansion of large scale agribusiness. 
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Table 4. Summary historical context of key economic and social factors affecting forest cover, policies and outcomes related to biodiversity 

in a time sequence 

 1950s 1970s 1980s 1990s 2000s 2010+ 

Social and 

Macro-

economic 

context 

Colonization of 

public lands 

Large scale expansion of cattle 

ranching due to relatively high 

prices for beef 

Structural adjustments Rapid growth in population Halt in agricultural expansion Demographic shift 

population: rural to urban 

Agricultural 

expansion to rural 

areas (Coffee, cattle 

ranching, banana) 

Economic crisis Population increase Free market system Intensification of agriculture- Land ownership changes: 

private to companies 

 Central America war Industrial expansion Tourism Conservation of watersheds in 

urban areas 

Increase opportunity cost of 

land 

  Import substitution Slump of beef prices?? International movements- 

Kyoto, biodiversity convention 

International recognition of 

CR (Noble Peace prize) 

Expansion of commercial 

crops for exports: Pineapple 

     International pressure: 

Climate change, MEA, TEEB 

Global Financial crisis 

Policy 

instruments 

Land titling Land titling and settlements, 

creation of national park, 

income tax credit 

Expansion of national 

parks and protected 

areas, soft credits, forest 

payment certificate (CAF, 

CAFA-advanced) 

Regulations: Environmental 

law-96, biodiversity law-98, 

Forest payment certificate for 

management (CPB), Payment 

for environmental services 

Water cannon Biodiversity Thrust fund 

REDD+ 

 Soft Credits and 

subsidies for 

agriculture 

Credit and subsidies for 

agriculture, sales tax 

exemption for reforestation 

Income tax deductions 

for reforestation 

Creation of environmental 

institutions: INBIO, SINAC, 

Fonafifo 

  

 First protected area US- bilateral collaboration 

funding 

CAF (86); CAFA (88)    

   Elimination of subsidies 

for reforestation 
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 1950s 1970s 1980s 1990s 2000s 2010+ 

   Debt for nature swaps 

(end of 80s) 

   

Outcomes Rapid deforestation Rapid deforestation, Conversion of primary 

forest for plantation 

Decrease in deforestation rate Lowest deforestation rates, > 

forest cover 

ü Forest cover 

  Increase social capital National parks Private reserves Increase secondary forest  

  In rural areas Conservation units  ü Silvopastoral 
system 

 

Maps- land 

cover 
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3.2 /ƘƻƻǎƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ŦƻǊ ŀƴŀƭȅǎƛǎ  

As mentioned before, the Costa Rican case study will focus its attention on the national payments for 

ecosystem services (PES) program, its protected areas system and on Forest Law, which prohibits 

land use changes. The selection of these instruments responds to the recognition that they are the 

strongest policies aiming at protecting biodiversity nationwide. In addition, forest certification is to 

be analyzed as representative of existing private initiatives aimed at forest conservation and because 

of its prospective impacts on forest biodiversity. An analysis on REDD + as a potential instrument is 

also ƛƴŎƭǳŘŜŘ ƛƴ ƭƛƎƘǘ ƻŦ ƛǘǎ ƛƳƳƛƴŜƴǘ ŀŘƻǇǘƛƻƴ ŀǎ ǇŀǊǘ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ƴŀǘƛƻƴŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇƻƭƛŎȅΦ 

One of the main advantages of PES as an instrument for biodiversity conservation is its capacity of 

reducing the trade-offs between conservation efforts and social welfare (Pfaff et al.,2008) and as 

such, it is one of the most preferred biodiversity conservation policy in the country.  In addition, 

Costa Rica´s PES is one of the most advanced projects of its kind in the developing world (Pagiola, 

2002 in Pfaff et al., 2008). Between 1997 and 2008, 8500 families had participated in the program 

reaching more than 700 thousand hectares, most of them under forest protection. This represents 

over $200 million injected to rural areas. As of 2011, there were a total 373.075 ha under contract2; 

of this around 70% were under the forest protection modality which pays landowners for 

maintaining their forest unaltered.  

Globally, establishment of protected areas has been the most popular strategy to ensure 

conservation. Costa Rica is well known for its efforts in creating protected areas under different 

management categories. Currently, about 27% of total area in Costa Rica is under some kind of 

protection (national parks, wilderness life national refugees, biological reserves, forestry reserves, 

protected zones, wetlands, national monuments and natural absolute reserves). About half of this 

area corresponds to National Parks (a total 28 national parks) which is one of the most restrictive 

protection categories.  

Although Costa Rica lacks a national system of forest certification, this instrument is an important 

tool for biodiversity conservation as it represents efforts made by the private sector. As of the 

beginning of 2011, there were almost 53.000ha certified by the Forest Stewardship Council (FSC). 

During the last 10 years, this number increased by 8,5% which indicates a steady, although somehow 

low, ƎǊƻǿǘƘ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΩǎ ƛƳǇƻǊǘŀƴŎŜ ƛƴ /ƻǎǘŀ wƛŎŀƴ ŦƻǊŜǎǘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƛƴƛǘƛŀǘƛǾŜǎΦ   

The Reduced Emissions for Deforestation and Forest Degradation initiative is adopted in this analysis 

as it constitutes one the most important enterprises adopted worldwide related to forest 

management and conservation.  Forest degradation and deforestation are regarded as the second 

most important driver of global warming as they are responsible for about 20% total greenhouse 

effect gases.  

Participation of Costa Rica into the REDD+ initiative is highly viable in light of the countrȅΩǎ early 

attempts to reduce deforestation. Examples of these early efforts are its PES program, its protected 

area system, laws prohibiting land use changes, incentivizing reforestation and promoting carbon 

markets. In addition, the country has been selected to participate of the Forest Carbon Partnership 

                                                           
2
 It is important to mention that since its establishment, the program has been unpredictable in terms of land 

cover and number of contracts. Therefore, both numbers has widely varied along the years. 



  

    

 
32 

POLICYMIX  -  Deliverable D7.1.1 

Facility (FCPF). This is a World Bank initiative to provide countries with financial and technical 

support to develop capacities to actively participate in a future REDD+ program.   

4 wƻƭŜ ƻŦ ŜȄƛǎǘƛƴƎ ŜŎƻƴƻƳƛŎ ƛƴǎǘǊǳƳŜƴǘǎ   

This section presents an overview of the current Costa Rican PES program and of other instruments 

that impact provision of ecosystem services and biodiversity conservation. Other policies analyzed 

include certification, protected areas, direct regulations (command and control) and sectorial 

regulations interacting with these instruments.  

When possible, an assessment of social and economic impacts, effectiveness and efficiency of the 

different instruments is made based on existent evidence. A general conclusion for most 

instruments, especially in the cases of PES and protected areas, is that they might have important 

social impacts although they had not been originally conceived as social-oriented policies. 

Certification, although important, is not a generalized tool used in the country, especially because it 

is totally oriented towards international markets rather than for domestic purposes.  

4.1 tŀȅƳŜƴǘ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎŜǊǾƛŎŜǎ 

The Costa Rican Payment for Environmental Services program was launched in 1997. It was one of 

the first national programs adopted in the developing world. The program pays farmers for the 

provision of 4 key ecosystem services: carbon sequestration, hydrological services, scenic value and 

biodiversity conservation.  

The underlining hypothesis of PES schemes emphasizes its potential for efficiency gains by 

internalizing externalities to the decisions of ES producers. In general, the governance and 

implementation of the National PES scheme has been dominated by strictly forest related actors with 

little space for innovation and expansion to other land use based sectors such as agriculture and 

livestock. It is only recently and with a strong collaboration between CATIE and the Ministry of 

Agriculture that silvopastoral systems have been included. 

The Costa Rican PES program is voluntary, individual farmers or cooperatives can apply to have 

parcels of forest on their land subject to payments; or can receive payments for reforestation and 

agroforestry systems. An underlying assumption of the program is that forests, regardless of their 

type, structure, composition or position in the landscape provide the four services mentioned.  

The immediate antecedent of the program is the national Forest Law 7575 (1996) in which land use 

changes were declared illegal if performed without proper permits. In this sense the program not 

only recognized the need to compensate forest owners for the environmental services provisioned 

by their lands, but it was also a way to make the land-use-change prohibition more acceptable.  

The first years of the program are the base of what the program currently is. Is has gone through a 

series of changes such as the institution in charge of its administration, criteria to select beneficiaries 

and the opening of additional regional offices in an effort to reduce transaction costs.  

Initially and until 2002, the National Conservation Area System (SINAC) was in charge of 

administering the program while National Forestry Financing Fund (FONAFIFO) worked as the 

program´s financing fund. In 2002 FONAFIFO was made the sole administrator of the program 
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(beneficiary selection, document revision and contract formalization, definition of priority areas and 

payment conditions), so SINAC could focus on conservation efforts. It was considered that FONAFIFO 

had gained enough experience during the five-year period the program has be enforced to be able 

expand and enhance service to landowners.   

The 2002 decree, and its transferring of the program administration to FONAFIFO, cleared the way to 

important changes in the program. For example payments for forest management were eliminated 

and in 2003 a new category for agroforestry was created; in 2004 an additional category of natural 

regeneration was also created. In addition, 7 new regional offices were opened nationwide in an 

effort to reduce application transaction costs (Robalino et al., 2011). In 2005, payment amounts for 

all modalities were increased and set to dollar units to protect beneficiaries from inflation.  

At the beginning of the program, prioritization principles were ambiguous as each local office defined 

its own criteria based in their conservation goals. After some experience was gained over time, 

criteria became clearer and simpler. In 2003 five principles were defined to classify priority areas: (i) 

areas inside biological corridors; (ii) projects with expired contract from previous years; (iii) private 

areas inside protected areas; (iv) forest areas that function as watershed protection; and, (v) within 

the previous criteria, priority is given to those districts with Social Development Index below 40 

(Robalino et al., 2011).  

The Program is government funded but resources come from different sources: public funds in the 

national budget, timber and fuel taxes, donations, credits from international organisms, private 

funds and FONAFIFO own generated funds. In addition, in 2001 the Environmental Credit Certificate 

was created as a financial instrument that allows FONAFIFO to receive funds from companies 

interested in paying forest owners for their conservation efforts.  

As mentioned before, since its creation, the program has paid several modalities of forest 

conservation and management such as forest protection, reforestation, forest management, natural 

regeneration, establishment of plantations (no longer exists), agroforestry systems, protection within 

protected wild areas, water resource protection, protection of conservation gaps and pasture land 

ǊŜƎŜƴŜǊŀǘƛƻƴΦ CƻǊŜǎǘ ǇǊƻǘŜŎǘƛƻƴ Ƙŀǎ ōŜŜƴ ǘƘŜ ƳƻŘŀƭƛǘȅ ǿƛǘƘ ǘƘŜ ƘƛƎƘŜǎǘ ǎƘŀǊŜ ǎƛƴŎŜ ǘƘŜ ǇǊƻƎǊŀƳΩǎ 

launching, followed by reforestation and forest management3 (Figure 5).  

 

                                                           
3
 Payments for forest management have been suspended several times (2000, 2003, 2004, 2005, 2008 and 

2009) on the grounds of its questionable viability (Louman et al. 2005). 
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Figure 5. Costa Rica: total hectares under different payment modalities (1997-2009)* 

 

*Reforestation includes data on natural regeneration.  

Source: Elaborated from FONAFIFO (2011a) and La Gaceta (2010). 

Payments are made during the contract life spam, which is usually five years. For most modalities, 

but reforestation and agroforestry systems, annual payments equivalent to 20% of the total amount 

are made during the five-year contract. In the case of reforestation, payments are distributed as 

follows: 50% in year 1, 20% and 15% in years 2 and 3 respectively; 10% in year 4 and the final 5% in 

year 5. Contract lifespan for agroforestry systems is three years and compensation is heavily skewed 

toward the first year when a 65% is awarded, followed by a 20% in year 2 and a final payment 

correspondent to 15% at the end of the contract (FONAFIFO 2011).   

As mentioned before, amounts awarded have varied for all modalities along time. Most payments 

ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ŀƴŘ ŀǊŜ ōŜƛƴƎ ǎŜǘ ƛƴ ŘƻƭƭŀǊǎ όǊŀǘƘŜǊ ǘƘŀƴ /ƻǎǘŀ wƛŎŀΩǎ ƴŀǘƛƻƴŀƭ ŎǳǊǊŜƴŎȅ - colones) to 

protect beneficiaries from inflation and ensure more total value along the contract period. Payments 

for forest protection for example, went from $214 ha-1 in 1997 to $320 ha-1 in 2010. In the case of 

reforestation, compensation per hectare raised from $514 at the beginning of the program to $989 

in 2010. Payments under the agroforestry modalities are made on the basis of trees rather than per 

area; unit compensation started at $0,73 in 2004 but were raised later to its current level of $1,30. 

Amounts granted for forest management is the only one that has gone down with respect to its 

initial level (recall that this modality has been suspended several times); it started around $340 ha-1 

but was lowered to $250 ha-1 after its reintroduction in 2010.  
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The difference in payments is a partial effort to reflect differences in opportunity costs. For example, 

payments for protection in areas of high hydrological importance are $400 ha-1 as they are subject to 

high urbanization pressures and the higher payment tries to compensate for this situation.   

Regarding total amounts awarded since the beginning of the program to each payment modality, 

forest protection is the variety with the highest share, followed by reforestation. It is worth 

mentioning though that since 2007 the difference between both modalities has shrink to the point 

that by 2010, total amount distributed to reforestation was only 25% lower than to forest protection, 

compared to an average difference of almost 80% between 1997 and 2005 (Figure 6). 

Figure 6. Costa Rica: distribution of total payments under different modalities 1997 ς 2010 

(thousands of real 2011 dollars) 

 

Source: Elaborated from FONAFIFO (2011) and La Gaceta (2010) 

As of 2010, there are 5.762 valid contracts covering around 373.075 hectares and 2.698.164 trees 

from agroforestry systems. It is worth mentioning that demand for PES has more than exceeded 

available funds since the beginning of the program. Only a fourth of all applications have historically 

been awarded payments (Rojas y Aylward, 2003). From 2003 to 2010, only 35% of applications for 

forest protection and reforestation have been awarded, while the numbers regeneration and 

agroforestry are 27% and 51% respectively (FONAFIFO 2011)  

4.1.1 Cost efficiency 

Cost efficiency of PES programs in general depend on a wide variety of variables affecting both 

opportunity costs and transaction costs. In the case of the opportunity costs of forest protection, it 

can be defined as the net yearly income or the net present value forgone due to avoided land use 

changes.  
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In practice, opportunity costs are highly dependent on space, time and alternative land uses. They 

are also affected by methodological, legal, economic, geographical and physical factors such as the 

ones depicted in Table 5 (Grieg-Gran et ál., 2006; Olsen and Bishop 2009).  

Table 5Φ 5ŜǘŜǊƳƛƴŀƴǘ ŦŀŎǘƻǊǎ ƻŦ t9{Ω ƻǇǇƻǊǘǳƴƛǘȅ Ŏƻǎǘǎ 

Legal, economic, social, geographical and 

physical factors 

Methodological factors 

Regulations affecting resource usage  Treatment of exploitation costs and logging 
 

Prices of alternative products Type of land/forest considered 
Physical and economic viability of alternative 
activities 
 

Way alternatives are modeled 

Climate and soil characteristics affecting 
agricultural productivity 
 

Method used to estimate carbon density per 
unit.  

Operating scale  

Inputs, technology and management capacity  

Distance to markets and transport infrastructure   

 

Besides the many factors affecting opportunity costs, one of their most important determinants is 

alternative land uses. The relationship is positive and as such, the highest opportunity cost values are 

to be found near regions with high value activities. In the case of Costa Rica, opportunity costs are 

higher in areas close to high urban and industrial growth and in regions where forest and alternative 

economic activities are profitable (i.e. pineapple).  

It has been argued that the opportunity cost of Costa Rican forest is zero since forest land cannot be 

legally converted to other uses. However, there are doubts regarding the governmental ability to 

fully enforce the law, resting value to the argument. In addition, legislation is meant for forest lands 

which imply that the opportunity costs of other land uses eligible for PES participation are higher 

than zero.  

As a result, measuring cost effectiveness of the Costa Rican PES program is still relevant. To our 

knowledge, such analyses are rare. There is however a specific study that directly analyzed the cost 

effectiveness of the ǇǊƻƎǊŀƳΩǎ first 8 years (Arriagada et al., 2010). Results indicate that the cost of 

each additional hectare of forest (induced by the PES program) varies between $255 and $382 

(without considering administrative costs). At the time of the study, landowners were receiving 

payments of approximately $43/ha, implying that the program was not covering opportunity costs. It 

is possible though that the cost effectiveness of the program have improved as it has matured, 

especially considering that since 2002, the first-come first served policy has been replaced by a more 

targeting oriented policy to assign payments.  
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Effectiveness of the program has also being analyzed in the light of other conservation mechanisms 

such as protected areas. For example, the project Ecomercados concluded that the PES program is 

more cost effective per unit of conservation than a protected area, although the area safeguarded 

might be smaller than in protected areas (World Bank, 2000). Ferraro and Simpson (2002) and 

Ferraro and Kiss (2002) support this idea by concluding that direct payments are far more efficient 

than other common investments that induce ecosystem protection as a byproduct.  

Besides these results, there are critics regarding the effectiveness of the Costa Rican program on the 

grounds of targeting. Although having a voluntary program might enable fulfilling few policy 

objectives and help on its cost effectiveness, the voluntary dimension might also direct payments to 

areas with low opportunity cost (Sierra and Russman, 2006). The problem strives in that those areas 

might not coincide with the conservation needs of areas with high opportunity costs (Pagiola et al., 

2004) which might keep been deforested.  

In line with the believe that the cost effectiveness of the program would improve if selection criteria 

were based on deforestation risk, Robalino et al. (2011) concluded that the most effective regional 

offices are those located in areas with high deforestation rates. This result is supported by Barton et 

al. (2009) who state that selection criteria in the period 2002-2003 were twice more cost effective 

than the ones applied between 1999 and 2001. Results of Wünscher et al. (2008) also support this 

thesis by showing that using selection criteria would increase cost efficiency (effectiveness per unit 

spend) as payments adjust to heterogeneous transaction, opportunity costs and to direct costs.  

4.1.2 Environmental effectiveness 

There is a the lack of solid scientific studies analyzing the impact of the PES program on provision of 

environmental services per se, which heavily limits a proper analysis of its effectiveness. Most studies 

on services provided by the program have focused on forest cover as a surrogate for all four 

ecosystem services and biodiversity conservation. Besides, explicit and site specific indicators of 

ecosystem services have not been integrated into the set up.  

Overall effectiveness of the program has been widely discussed, but based on forest cover and 

participation in the program. However, studies differ in terms of used methodologies and period 

ŀƴŀƭȅȊŜŘ ǿƘƛŎƘ ŘƛŦŦƛŎǳƭǘ ŦƛƴŘƛƴƎ ŀ ŎƻƴǎŜƴǎǳǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ along its life spam.   

When focused on protection, many studies agree on the limited impact of the program in avoiding 

deforestation, especially during its first years. For example, Pfaff et al. (2008) concluded that forest 

protection contracts from 1997 to 1999 reduced deforestation in just 0,08%; findings from Sánchez-

Azofeifa et al. (2007) are even less optimistic as the authors argue that contracts from 1997 to 2000 

did not reduce total deforestation4.  

Recent studies have reached more optimistic conclusions, although results indicate that the program 

has been more effective in promoting reforestation than in avoiding deforestation. For example 

Arriagada et al. (2010), who analyzed the effectiveness of the program in Sarapiquí for the period 

1997-1998, found no effect of the program on deforestation but positive and significant impact in 

forest total cover. Sierra y Russman (2006) analyzed the impact of the program in the Osa Peninsula 

                                                           
4
 This reduced effectiveness in terms of avoided deforestation is sometimes related to the law prohibiting 

forest land use changes. 
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and concluded that it accelerated abandoning of agricultural lands, which were left for natural 

regeneration. However, the authors also concluded that forest cover was the same in plots receiving 

and not receiving PES. In line with these findings, Daniels (2010) states that the program might be an 

efficient instrument in preventing deforestation rather than in recuperating lost forest. 

In a lesser degree the effectiveness of the PES program has been analyzed based on other modalities 

besides forest protection. For example, Yale-Paredes (2005-2006) evaluated the impact of the 

program in its plantation modality comparing plots under PES with exploitations with only voluntary 

certification, voluntary certification and PES and with no payments. The authors did not find any 

significant difference in the environmental performance (hydrological erosion control and 

compliance with activities during processing) of plots with payments and those with not payments or 

certification.   

A limitation of most studies is their local character, they are based on specific regions which make it 

difficult to draw conclusions regarding the effectiveness of the program at the national level. Besides 

this limitation, by comparing similar studies (in terms of their methodology) it can be inferred that 

the degree of effectiveness of the program is region dependent. This is supported by a recent 

evaluation of Robalino et al. (2011) who found that deforestation between 2000 and 2005 was 

reduced between 0 and in 1% depending on the region analyzed. 

Table 6 presents a summary of results obtained in different evaluations of the program. It shows the 

factors that affect the probability of participating in the program as well as its effectiveness.  
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Table 6. Factors affecting likelihood of participation in Costa wƛŎŀΩǎ t9{ ŀƴŘ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ 

  Factores que afectan probabilidad de participación en PES Factores que afectan efectividad de PSA 

  

a nivel de          
tracto 
censal 

a nivel de                                                                  
finca 

vs. no-PSA sobre cubertura de bosque       a 
nivel de finca 

Covariables 
Arriagada 
2008 

Robalino 
et al. 
2011 

Zbinden and 
Lee 2005 

Morse et 
al. 2011 

Sills et al. 
2008 

Sierra y 
Russmann 
2006 

Sanchez-
Azofeifa et 
al. 2007 

Arriagada et al. 
2010 

Ubicación 
        Distancia a San Jose 
 

- 
      Distancia a pueblos - + 
    

+ / 0 
 Distancia a caminos nacionales 

 
+ 

      Distancia a caminos locales 
 

+ 
      Distancia a aserraderos 

 
+ 

      Distancia al Atlántico 
 

- 
      Distancia al Pacífico 

 
+ 

      Distancia a oficina forestal 
       

+ 

Distancia a puerto - 
       Características naturales de zona 

        Precipitación / Precipitación2 
 

+ 
      Pendiente alto + - + 

 
+ 

 
+ + 

Elevación 
 

+ 
      Densidad población - 

       Características socio-económicos de zona 
        Prioridad Proyecto Ecomercados + 

       Area en ASP no eligible para PSA - 
       Porcentaje hogares inmigrantes + 
       Porcentaje hogares que usan leña + 
       Porcentaje con empleo fuera de finca  -   

  
    

 
  



  

    

 
40 

POLICYMIX  -  Deliverable D7.1.1 

  Factores que afectan probabilidad de participación en PES Factores que afectan efectividad de PSA 

  

a nivel de          
tracto 
censal 

a nivel de                                                                  
finca 

vs. no-PSA sobre cubertura de bosque       a 
nivel de finca 

Covariables 
Arriagada 
2008 

Robalino 
et al. 
2011 

Zbinden and 
Lee 2005 

Morse et 
al. 2011 

Sills et al. 
2008 

Sierra y 
Russmann 
2006 

Sanchez-
Azofeifa et 
al. 2007 

Arriagada et al. 
2010 

Características de la finca     
  

    
 

  

Area de finca      + 
 

    
 

 + 

Propiedad tiene título      + 
 

    
 

  

Asentamiento de IDA  +   
  

    
 

  

Tasa deforestación previa a PSA     
  

     -   

Cubertura forestal inicial    + 
  

 +   
 

 + 

Capacidad de uso del suelo alto  -    
  

    
 

  

Costos de cambio de uso     
  

   + 
 

  

Costos de transporte     
  

   + 
 

  

Degradacion de suelo      + 
 

    
 

  

Características del finquero     
  

    
 

  

Endeudamiento      + 
 

    
 

  

Edad del dueño     
  

    
 

  

Años de educación      + 
 

    
 

  

Residente en parcela desde 1996     
  

 -   
 

  

Ingreso fuera de la finca      + 
 

    
 

  

Ingreso de la agricultura      
 

 -     
 

  

Mano de obra del hogar      - 
 

    
 

  

Participación previa en programa forestal     
  

 +   
 

  

Del valle central     
  

 +   
 

  

Participación en extención previa a PSA      +           

Source: Porras et al., 2012.
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It is of common agreement that targeting or identifying priority areas for payments would increase 

the effectiveness of the program. Interestingly, how this targeting should be conducted depends on 

the focus people consider the program should have; e.g. some argue the poverty hotspots should be 

targeted (social scientists), others argue that ecological modeling should be used to identify where 

services are either needed (missing) or currently provided, and yet another group focus on questions 

of additionality (arguing that forests in per urban areas, on the agricultural frontier, or along 

roadsides should be targeted) at the expense of more extensive, but more isolated and therefore less 

threatened forests. 

¢ƘŜ ŘŜōŀǘŜ ƻƴ Ƙƻǿ ōŜǎǘ ǘŀǊƎŜǘ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ōŜƴŜŦƛŎƛŀǊƛŜǎ ƛǎ ŜǾƛŘŜƴǘ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜΦ CƻǊ ŜȄŀƳǇƭŜΣ 

Robalino et al. (2008) and Sierra y Russman (2006) favor targeting based on individual beneficiaries. 

Other recommendations include focusing on lands located close to existing forests and higher 

incidence of natural disasters (Ortiz et al., 2003); on abandoned agricultural lands and marginal 

vulnerable areas (Miranda et al., 2003 and Sierra and Russman, 2006); and more recently on land 

connectivity (Daniels et al., 2010). Others suggest that the program could be more effective in 

maintaining natural forests and increasing forest cover in biological corridors if focused on 

landowners with low forest dependency (Morse et al., 2009).  

Similar arguments regarding lack of insufficient targeting, both of beneficiated lands and services are 

used to discuss the effectiveness of the program in water and biodiversity protection. It has been 

mentioned for example that since 2005 only 35% of PES lands were located within a watershed with 

downstream beneficiaries and only between 30% y 65% of PES parcels were key in protecting 

biodiversity (Blackman y Woodward, 2009). 

Observed effectiveness of the program is also linked to the size of the payments. Since the amounts 

awarded do not cover the opportunity costs of alternative practices that are privately profitable and 

generate negative externalities, the program is not succeeding in incentivizing only socially desirable 

practices (Engel et al., 2008; Pattanayak et. al., 2010). 

Others assert that due to the law enforced prohibition to cut forest, the PES program cannot have an 

impact on deforestation reduction (Sánchez-Azofeifa et al., 2007; Pfaff et al., 2008). However the 

program might have helped to make the prohibition more socially acceptable. Under this hypothesis, 

additionality of the program is put in doubt.  

4.1.3 New approaches and finachial mechanisms 

To overcome the limitations that are reducing both the effectiveness and efficiency of the Costa 

Rican PES program, a new approach to distribute payments based on bids is proposed. This 

mechanism would at least overcome problems related to flat-payments and the resultant inexistent 

differentiation between land quality, biodiversity and ecosystem services delivered.  

With the proposed auction system, land owners are invited to submit bids (their required payment or 

compensation to enter into PES contract) for delivery of types of conservation activities the 

conservation agency (FONAFIFO) has specified. Rewards are based on specific activities for example 

change of land uses or land management practices.  

It is expected that auctions would increase effectiveness and efficiency of the program as it increases 

the probability of achieving additionality compared to the current fixed payment scheme (Ferraro 
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2008). That is because paying low cost landowners less through an auction frees up resources to pay 

high cost -land owners who are much more likely to provide a much lower ecosystem services in the 

absence of a PES contract. Auctions may also be more targeted to take account of the heterogeneity 

of ecosystem services over the landscape, not just variations in opportunity cost. In the case of 

effectiveness, auctions may reduce cost for reaching environmental objective substantially compared 

to fixed price PES arrangements (Ferraro 2008; Rolfe and Windle 2008; Windle and Rolfe 2008). 

4.1.4 Social and Economic Impacts 

Although the primary objective of PES programs is to improve provision of environmental services, 

most government-financed programs (as the Costa Rican) have a social connotation (Wunder et al., 

2008). In the case of Costa Rica, it has been argued that its PES program has a strong bias toward 

equity, since payments are made on the basis of a flat rate per hectare and are independent of land 

characteristics or provisioning costs (Pascual et al., 2010).  

However this hypothesis might be wrong. Historical data shows that participation in the PES program 

is higher among owners of relatively large plots, higher education level, better access to information, 

higher debt capacity and that live outside their farms (Zbinden y Lee, 2005). Participation in the 

program has also being linked to lobbying from landowner or non-governmental institutions 

(Miranda et al. 2003 y Barton et al. 2003), which might imply that socio-economic benefits of the 

program are not uniformly distributed.  

Specific studies have concluded that the program has had a modest impact on employment, 

infrastructure and micro enterprises through reforestation projects (Miranda et al., 2003, Tacconi et 

al., 2010) and on macroeconomic variables (Ross et al., 2007). It is argued on the other hand that 

there is still much analysis pending regarding direct impacts on family budget and small enterprises, 

and indirect impacts on tourism and quality of life of beneficiaries of improved ecosystem services 

(Ross et al., 2007). 

Other social benefits are put into doubt. For example, the impact on helping landowners to legalize 

their ownership status has been limited as most applicants already have property titles when 

applying (Porras, 2010). There is also the issue of sustainability of the benefits in the long run, 

especially when payments do not cause permanent changes in the way people produce unless 

compensation is continuous (Pagiola et al., 2007). 

Intangible benefits such as perception of the program, improved relationships within the community 

and justice perception have not been widely analyzed although different studies indicate that such 

benefits are key for program participation even when opportunity costs as not fully covered 

(Blackman and Woodward 2010) as has been the case in Costa Rica.  

Lƴ ƭƛƎƘǘ ƻŦ ǘƘŜ ƭƻǿ ŎƻǊǊŜǎǇƻƴŘŜƴŎŜ ōŜǘǿŜŜƴ Chb!CLChΩǎ ƳǳƭǘƛǇƭŜ Ǝƻŀƭǎ όƛƴŎǊŜŀǎƛƴƎ ŦƻǊŜǎǘ ŎƻǾŜr on 

private lands, poverty alleviation, and the four ES recognized) and those identified by Gruas II, it is 

evident that there is a need of analyzing the effectiveness of the program based on ecological terms. 

This would imply expanding the analysis to include indexes of biodiversity and ecosystem service 

provision.  
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4.2 bŀǘƛƻƴŀƭ ǇŀǊƪǎ ŀƴŘ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎ 

Since the decade of 1940 Costa Rica started protecting biodiversity as result of the national concern 

about the accelerated loss of forest cover and environmental degradation that the country was 

undergoing. Along with this process, Costa Rica began the development of a legal and institutional 

ŦǊŀƳŜǿƻǊƪΣ ƛƴ ŎƻƴǘƛƴǳƛƴƎ ŜǾƻƭǳǘƛƻƴΣ ǘƘŀǘ ǘƻŘŀȅ ǎǳǇǇƻǊǘǎ ǘƘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ǊƛŎƘ 

biodiversity (Table 7).  

Currently, Costa Rica is divided into 11 Conservation Areas; all together comprise the National 

System of Conservation Areas (SINAC, for its Spanish name). SINAC, as part of the MINAET, is the 

national entity in charge of the administrative management of the wildlife protected areas 

(http://www.sinac.go.cr/quienesomos.php). 

Table 7. Some icon events for the conservation of biodiversity in Costa Rica 

Year Event 

1945 ! ŦƻǊŜǎǘ ŀǊŜŀ όάwƻōƭŜŘŀƭŜǎέύ ŀƭƻƴƎ ǘƘŜ LƴǘŜǊ-American highway, south of Cartago city, was 

declared as protected by the Law No. 197. 

1955 Organic Law of the Costa Rican Institute of Tourism No. 1917 came into force, in which was 

declared that a circumference of 2 km around all the volcanic craters would be managed 

by the Costa Rican Institute of Tourism as National Parks. Turrialba and Irazu National 

Parks were created. 

1963 Cabo Blanco Absolute Natural Reserve was created, becoming the first wildlife protected 

area created in the country. 

1969 Forest Law No. 4465 came into force. This Law stipulated the creation of PAs (Protecting 

Zones, Forest Reserves, National Parks and Biological Reserves) in order to conserve the 

forest resources. 

1977 National Park Service was created under the Law No. 6084, having as function to develop 

and manage the National Parks in order to protect the natural patrimony of the country. 

1986 The Ministry of Natural Resources, Energy and Mines (MIRENEM) was created. 

1990 Forest Law No. 7174 substituted the Law No. 4465, and the definitions of PAs categories 

evolved. 

1992 Law of Wildlife Conservation No. 7317 came into force, and defined the creation of wildlife 

refuges. 

1995 Environmental Organic Law No.7554 came into force, which stipulated that MIRENEM 

became MINAE (Ministry of Environment and Energy). This Law, in general terms, defined 

ǘƘŜ t!ǎ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ ƛƴǘǊƻŘǳŎŜŘ ǘƘŜ άbŀǘǳǊŀƭ aƻƴǳƳŜƴǘέ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀ ŎŀǘŜƎƻǊȅΦ 

1996 Current Forest Law No.7575 came into force. This Law prohibits the conversion of forests 

ǘƻ ƻǘƘŜǊ ƭŀƴŘ ŎƻǾŜǊκǳǎŜǎ ǘȅǇŜǎΣ ŀƴŘ ƛƴǘǊƻŘǳŎŜŘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άbŀǘǳǊŀƭ tŀǘǊƛƳƻƴȅ ƻŦ ǘƘŜ 

http://www.sinac.go.cr/quienesomos.php
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{ǘŀǘŜέ όtŀǘǊƛƳƻƴƛƻ bŀǘǳǊŀƭ ŘŜƭ 9ǎǘŀŘƻύΦ 

1998 Biodiversity Law No. 7788 came into force, in which the SINAC is consolidated. 

Source: translated and adapted from http://www.sinac.go.cr/historia.php; INBio, 2006. 

The first set of national parks was established in 1955, but most of them were created in the 1970s; 

only three have been set up since year 2000 (Figure 7). La Amistad is the largest National Park with 

almost 200,000 ha and Las Baulas the smallest with 110 ha.  

Figure 7. Costa Rica: creation of protected areas: hectares by year 

 

Another important category within the protected areas classification for Costa Rica is the Wilderness 

Life National Refugee which corresponds to the category IV in the IUCN known as Habitat/Species 

Management Area. This is a less strict category of conservation designated to protect and investigate 

the flora and fauna, especially when they are in extinction threat. In Costa Rica, there are three 

different types of wilderness life national refuges according to the property rights: private, public and 

mixed owned refuges. In the private owned refuges, human settlements are allowed inside the area, 

but species extraction is prohibited5. There are 71 wilderness life national refuges covering a 4.63% 

of national area (SINAC, 2007). Most of them are private or mixed owned refuges and have been 

created in the last 25 years, which demonstrates that there is a trend in the country to include 

private efforts into the protected areas conservation policies. Other protected areas categories are 

biological reserves, forestry reserves, protected zones, wetlands, national monuments and natural 

absolute reserves.  

Currently, Costa Rica has 169 Wildlife Protected Areas managed by SINAC, from which 148 protect 

continental landscapes and 21 protect coastal-marine areas (SINAC, 2009). The national system of 

protected areas covers 26.2% of the continental territory and the 0.9% of the marine area belonging 

to the country (Table 8) (SINAC, 2009; SINAC-MINAE, 2007). The protected areas in conjunction with 

the private reserves protect nearly 30% of the country (SINAC-MINAE, 2007). 

                                                           
5
 Species extraction is also forbidden in public and mixed protected areas. 
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Table 8. Protected Areas by Category of Management, 2009 

Number of 

Protected 

Areas 

Category of 

management 

Continental 

Area under 

protection 

(Ha) 

Percentage 

(%) of 

continental 

national 

territory 

(51,000 km
2
) 

Coastal-

marine area 

under 

protection  

(Ha) 

Percentage 

(%) of 

coastal-

marine 

national 

territory 

(30,308 km
2
) 

Porcentage 

(%) of 

exclusive 

economic 

oceanic 

zone 

(568,054 

km
2
)* 

Total area 

under 

protection 

(Ha) 

28 National 

Park 

629,219 12.33 475,620 15.69 0.82 1,104,839 

8 Biological 

Reserve 

21,633 0.42 5,207 0.17 0.01 26,840 

31 Protecting 

Zones 

157,905 3.09 0 0 0 157,905 

9 Forest 

Reserve 

216,378 4.24 0 0 0 216,378 

75 Wildlife 

National 

Refuge  

238,307 4.67 38,436 1.27 0.07 276,743 

13 Wetlands 68,542 1.34 5 0 0 68,547 

5 Other 

categories 

8,888 0.17 1,612 0.05 0 10,500 

169 TOTAL 1,340,872 26.26 520,880 17.18 0.9 1,861,752 

Source: translated and adapted from: SINAC-MINAET 2009, and GRUAS II 

*GRUAS II reported as marine area under some PA categories the total of 5208.80 km2 (SINAC-MINAE 

2008). 

How are areas protected in Costa Rica, and what is the extent or proportion of the nation under 

different forms of protection? The Gruas II authors identify 12 conservation categories in Costa Rica. 

These can be classified as areas under strict protection (14%), areas were limited resource extraction 

is permitted, or areas that are partially protected (10%) and areas that are temporarily protected 

(6%) including private reserves (1%) and farms receiving PES payments (5%). The total land area 

under one or more of these conservation regimes totals 30% (though note that recent reports have 

stated that Costa Rica currently enjoys greater than 50% forest cover). 

As part of the consolidation of conservation efforts, Costa Rica adopted as national conservation 

strategy the establishment of biological corridors; a commitment to continue the Mesoamerican 

Biological Corridor initiative, that represents two decades of regional efforts.  

In 2006, the National Program of Biological Corridors (NPBC) is legally constituted by the executive 

decree. No. 33106-MINAE. The NPBC operates under the SINAC framework and has as central 

objective to promote the sustainable management and coƴǎŜǊǾŀǘƛƻƴ ƻŦ /ƻǎǘŀ wƛŎŀΩǎ ǊƛŎƘ ōƛƻŘƛǾŜǊǎƛǘȅ 



  

46 
 

on lands out of protected areas. In other words, biological corridors are established on private lands 

and their success depends on social concerted efforts (SINAC, 2009b). The 37 biological corridors that 

exist today cover 34% of the national territory, approximately 1,753,822 ha (Figure 8). Considering 

the total conservation gap reported by GRUAS II (283.322 ha), 21.5% of these areas are located 

within biological corridors (61,000 ha) (SINAC, 2009b). 

Figure 8. Current Biological Corridors initiative in Costa Rica, protected areas and their 

distribution on the 11 conservation areas

 

Source: http://www.sinac.go.cr/corredoresbiologicos/home.html 

4.2.1 Environmental impacts 

Although Costa Rica has been successful in creating a conservation network of protected areas- it has 

been questioned whether it is functioning effectively as a network for structural and functional 

conservation of biodiversity.  

Measuring the effectiveness of protected areas has methodological restrictions as the effective rates 

of avoided deforestation and biodiversity protection cannot be directly measured. That is, it is not 

possible to observe the real values these variables would have taken in the absence of protected 

areas. To overcome this pitfall, some analyses have applied novel techniques that allow comparing 

surrogates for environmental impacts (deforestation for example) between protected areas and 

comparable counterfactuals. Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŦŀŎǘ ǘƘŀǘ άƴŀƠǾŜέ ǘŜŎƘƴƛǉǳŜǎ -not based 

on similar counterfactuals- overestimate the impact of protected areas.  

Andams et al. (2008) for example, measured the impacts of the Costa Rican protected areas system 

on deforestation between 1960 and 1997. They found that this instrument was successful in reducing 

http://www.sinac.go.cr/corredoresbiologicos/home.html

















































