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POLICYMIX aims to contribute to achieving the EUs goals of reversing trends in biodiversity loss beyond
2010 thraugh the use of costffective and incentiv&eompatible economic instruments. POLICYMIX
focuses on the role of economic instruments in a mix of operational conservation policy instrufieats.
project includes seven case studies from six countries: Nor&agmany, Portugal, Finland, Brazil (Mato
Grosso and Mata Atlantica) and Costa Rica.

The present reportliscusse£osta Ricabiodiversity goals and the main policies historically implemented

to reach conservation objectives. The stufisst discussesnational current biodiversity status and
challenges; then aassessment of the existing economic instrumeistpresentedo later analyzetheir

roles in the policy mix for forest biodiversity conservation and ecosystem service provision. Instruments
consideed in the analysigre the national payment for ecosystem services program, protected areas,
certification and lawenforced measures.
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POLICYMIX aims to contribute to achievihg EUs goals of reversing trends in biodiversity loss
beyond 2010 through the use of cesffective and incentiveompatible economic instruments.
POLICYMIX focuses on the rolecbnomic instruments in a mix of operational conservation policy
instrumentsand aims at understandng 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) praam 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 nationwiddn addition, forest certification isotbe analyzed as representative

of existing private initiativegtended 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
imminentadoptio/ ' & LJ NI 2F /2aidl wAOlFQa ylFidAz2ylf Sy@iNg

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 conservatimepdh

/[ 2aGF wAOF KAIKEAIKGaE GKS FFLOG GKFG dzydAat GKS oy
G2 GKS LRAyld OGKFG F2NBaida O20SN) g a NBRdIdzOSR (2
reduce this tendency but it was not until 1®%hat 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 babeen reversed to the point that forest cover is now argued to
KIS NBIFOKSR pmr>r® adzZf GALX S FFOG2NAR O2y{iNRKROdzG S
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 existerdtiite. It includes @&

analysis for each separate instrumedyasedof 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 analyzedoWever, there are still study gaps to be filled, especially centered on the
LINEIANF YQa STFFSOGABSySaa Ay LINRPGSOGAYy3a o0A2RADGSNA
analysis focus on avoided deforestation as a surrogate for environmental partesthievement. In
FRRAGAZ2Y G2 GKS LRtAOE lylfearazr ylFiA2yQa o0A2RA
From this analysis it was concluded that (i) Costa Rica has a biodiversity conservation strategy,
outline in the GRUAS Il report that iéies 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 inSNJ OG A2y YI1Sa SGARSyd GKFG /7 2adl  w,
ecosystem services (ES) provision instruments interact in many ways. Some of these interactions are
regarded as complementary while other are gidfeating. In general, direct regtien (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

7
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prohibitions of private land in national parko 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
SYyKIFIyO0S GKS 20KSNDa 2dzi 02 Y Setactienfo&wednl-caftlicatdom ahd 6 S & |
direct regulations. Certification can be viewed as a way of preduto 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 poducts.
Figure 1

X 9
4

Hojancha <
Nandayure P
N

Source: Diego Tobar. Programa
1.1/ FasS addzRe f20F0A2Yy YR O2yaSNBIGAzZY

The Chorotega Biological Corridor (CB©@ne of the regional biological corridors that comprise the
greater MesoamericarBiologicalCorridor. The CBC is situated in northwest @oRica in the Nicoya
Peninsula in land that was originally covered by sdetgiduous tropical forestThe dry and moist

forests of the Chorotega region are amongst the most threatened in Mesoamerica as well as being
amongst the least studied. The biodivigysof the extensive pastures that have replaced these
forests have significantly lowed 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 he Barra Honda National Park and the Tempisque Conservation Area.

12 / dNNBYyi§ $02y2YA0 AYAGNHZSyda Ay 0A2R;

Four instrumentsare to be assessed in the analysise PES program, protected arederest
certification and direct regulation®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 instrunieithas been widely anated,
there are still gaps to be filleth issues related ori K S  LINJRCBIbgical ©ffectiveness, cost
efficiency and social impacts.
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Costa Rica ist the moment in the process of negotiationits incorporation tothe REDD+
mechanism The country haset key goals for reducing deforestation considering ¢cbaservation
priorities stated in the projecof GRUAS.IDur emphasis for the analysis of this instrument will be on
identifying its potential complementariteeand existing instruments, especially PES.

14 LYAGNHzYSyd AyaSNYOUA2ya Ay GKS yIFGAaz2)

lylFrfeara 2F AyadNHzySyd AyadSNI OlA2y YI{1Sa S@OARSY
ecosystem services (ES) provision instruments interact in mvagg. Some of these interactions are

regarded as complementary while other are gidfeating. A clear example of possible
complementarities between instruments is given lgytdication schemesandthe PESProducers can

finance certification applicatiososts from the payments they receive from participating in the PES
program for exampleThe 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 la

while receivingan economic incentive in the form of price premiums.

Unfortunately, not all policy instruments are compatible, resulting in some incompatibilities. This is
SaALISOALtte GKS OFrasS 2F /2ail wAOlecudse of isN&ignal I g |
character, this command and control instrument interacts with all other existing instrumehis. T
interaction isusually regarded asounterproductive as it decreases potential effectiveneasd
therefore cost efficiencypf altermative instruments. Examples of this situation are given by the
prohibition that private owned lands located withinnational parksboundariesto participate in the

PES program; and, the impossibility of indigenous Source: Diego Tobar. Programa
communities to extract rents from forest pducts. The GAMMA/CATIE

first examplereduces the effectiveness of the PES

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 effeetiess and cost efficiency of the PES is to be
assessed. The analysis will explicitly consider thexisiance of this mechanism with the forest law,
certification schemes and the REDD+ initiative.

15 [ 20Ff  FAY SCNBNUISA WDIKY HjfdSgiEB 2y a | YR OKI

The Costa Rican case study will contribute to fulfil 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 mentionedeforehand. 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 pigial legitimacy); and, ecological effectiveness of the program.
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LYLR2NIIFyYyd OKIffSy3aSa KI @S
effectiveness, detailed information of species and biodiversity is required. Howeveintbimation

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 rapthodological 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 theirown area of expertise in the data generation and gathering processes, in the
methodological definition and the results analysis.

15.1 Fine grain case study site description

Hojancha is located in the Nicoya Peninsufathe northwestern are of Costa Rica. Bhregion
comprises dry and moist forest ecosystentise later is consideredne of the most threatened
forestsin the world In Central Americacover loss of this ecosystem is evideatly 1.7% of its
original extentcurrently remains

Since ther n Q & NicoyiaReninsulzhas reversedorest coverloss,mostly through natural regrowth
of abandoned pasturesThis situation gives the region a particular relevance for its potential value in
recovering and conserving dryand moist forest 7

biodiversity and resiring their associatedecosystem v 5 %\ \
services (hydrological, soil erosion control anc e . , \
carbor). In addition the national analysis of| & 5 e - :
conservation gaps GRUAS Il identified a unic ). T AR SN .
phytogeografic unit, whit a very limited extension ¢ / a7 —veon A
3,528 ha, in the slopes dnlowlands of the Nicoya ’%‘:E

peninsula. The combination of dry and moi "‘\ £ fatene

ecosystems, and different forest successional stage

San(a Cruz

J ,

make this landscape very particular in terms

Legend

biodiversity, but also in the structural an( . Hojancha S [f. :

. . . . . Nandayure “&7 v L T
physiological diversity of life forms. Iterms of w\ ! .
ecosystem services, the hydrological servic|:

\l\_;

(including water quality/soil erosion control) are ver[*"* }
important since this regiors prone todroughts. Source: Diego TobaPrograma GAMMA/CATIE

1.5.2 Economic instrument effectiveness

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

OA2ZRAGSNEAGE YR 9{ LINRBPOGA&AAZ2Y AYRAOIFIG2NE G2 YS!
KF oS FylteaSR (GKS LINRBINIYQs ad00OSaa o6FlasSR 2y 7T
biodiversity prot®© G A 2 y ® ¢CKS LINRP2SOGQa ySé | LIIINBI OK gAff

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

Among the methodological innovations introduced by the analy®s (i) the use of opportunity cost
mapping as a management tool; (ii) theaduaton of optimal conservation policymixes using Marxan
with Zones (iii) the introduction of scale in the analysis of PES effectivepasbiodiversity

1C

0SSy ARSYUATASR Ay Y2
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conservation, carbonand hydrological serviceqiv) the use of choice experiments as a policy
designing instrument; and (#he usage of mixed methods impact evaluation for the analysis of PES.

1.5.3 Economic instrument costs and benefits

A % 4 A x

From the analysis of the program'scosfsR 6 Sy S¥A(azx AlG A& SELISOGSR (2
in the definition of a cosbpportunity-based payment system. By incorporating different opportunity
cost estimation techniques, it will be possible to provide recommendations on a spistérum 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) thealuation of optimal conservation policymixes using Marxan with Zgnes
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 qualitativelatedsin 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 policevaluation.

1.5.5 Institutional opportunities and constraints for economic instruments

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

AYLI OG S@lftdad GdAz2ya FyYyR GKS KAAG2NROFE | fgdes 2aA & 2
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 P& program will be performed considering its interactions with three main additional
policy instrumentsprotected areasforest certification andcommand and controlAnalysis of
effectiveness, cost efficiency and social legitimacy will be performed anwidnteractions with
those instruments. Additionally, all analyzes will derive conclusions regarding the way the PES
Program can be enhanced in light of itsebdstence with current and potential instruments.

11
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In the recent past CostRicapresentedone of the highest tropical deforestation ratésresponse to
policies than incentivized agricultural colonizatiorowgéver, over the last two decades there has
been a significant increase in the area of forest resources and percentage afover,process that
has been associated t@onservation policies especially related tolaw and marketased
mechanisms

Forestry incentives in Costa Rica began in the late 70°s with tax credits aimed at offsetting costs
involved in establishing andnanaging 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)stAldar

enacted in 1996 introduced a permit system to restrict timber extraction and far@ger 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 19@&ich recognizes four environmental services
provided by forest ecosystems: biodiversity, watershed function, scenic beauty and greenhouse gas
mitigation through carbon storage and sequestration.

Deforestation ratesn Costa Richave been reversed to thgoint that forest cover is now argued to

have reached 50%. Some suggest that this will be the national plateau and that conservation of
FRRAGAZ2YIE F2NBadta oAttt 0S RAFFAOMZ G adz GALX S
including a genally environmental conscious public, and progressive environmental laws both
mandating forest protection and conservation, as well as recognizing the conservation efforts of
individual landownersthrough nationalized Paymentfor Ecosystem Services progralead 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 ecosysteservices (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 nationwiideddition, 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 instrarisealso included in light of its imminent adoption as

LI NI 2F /2ai0lF wAaOlFrQa yIlFiAz2ylf SY@ANRYYSyGlrf LRfA

Costa Rica has also invested in a national level evaluation of priority conservation areas which
highlights conservation gaps by phydeographic rgion. The PolicyMix Costa Rica team will evaluate

0KS STFSOGAQOSySaa 2F /2adl wAiolQa t9{ LINRINIY Ay
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 anaBssiggitimacy we

understandthe procedures by which decisions are made inclgdipresentation, distribution of

power, accountability and transparenand based oprocedural and distributive justicé.egitimacy

will ensure three main outcomes: @lfectiveness capacity to deliver reduced biodiversity and raise
13
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funds and good garnance structure fits the type of good or service involved, and the capacity to
ensure additionality and permanence avoiding leakddgefficiency- ability to deliver coseffective
results involves the cost of actiogavoiding biodiversity losandthe transaction costs related to the
chosen governance structurand, {ii) equity: distributional effects of the chosen systeissues
concerning income, linking rights asped®spitethe overwhelming roleof the Costa RicaRES in
biodiversity conseration and economic developmerthe legitimacy of government involvement is
questioned

¢KS OSyGaN)ft jdzSadAiazy 2F /2adal wAiaOlFQa OFasS addzRe
service based conservation incentives, particulariptigh the natimalized PES program, contributes

to conservation goalgeffectiveness) in an efficient way ensuring equitable participatiime team

will pay particular attention to the scale interactions between nationally set goals, and local
priorities. Second, the @m will explore whether financial conservation incentives do, or should
simultaneously target social goals such as poverty eradication.

21 w8 &S NDK IHjydRS s2iore2d/ii A 9S8 &

¢tKS 202S0OGAGS 2F (GKAAa NBLERNI Aa (2 dodsdandtwwIKG 0 F
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 aglssed in the PolicyMix Project.

Specific research questions highlighted by the Hojancha research team aim tostandethe
impact of this national conservation incentive, on simultaneously reaching local ecosystem service
based goals, and national tatg 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 betweenytigsical and perceived ES provisions?

3. How can we spatially ophize conservation and soegzonomic benefits on the landscape?
22 aSUKRRB | NAFAOLF GAZ2Y

To answetthe researchguestions this report centers in describing current status of the PES and at
lesser level, other instruments and policies enforced to prbtbidiversity meaning: forest
certification, protected areas and forest law

This report focus omools related to conservation of biodiversity and sustainable use of ecosystem
services irforestsand agroforest systemshat are enforced in the Hohanclragion However, since
most policiesanalyzedare enforced nationally and there is not spec#iddence of performancéor

the instruments at the local level, this investigation is a coarse grain national case Istligit to

the POLICYMIxhalysidramework the reportwill also addressome keypolicies and instruments in
other sectors thainteractwith forestecosystem servicemnd biodiversityconservation

The next two chapters investigate the mentioned existing policies as well as REDD+ assadrop
instrument for biodiversity conservation and ecosystem services managembf them are taoe

14
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assessed based on four criteria following the PolicyMix framew@ykonservationeffectiveness
(WP3) (ii) ost-effectiveness and benefit@VP4) (iii) distributive impacts and legitimacyVP5) (iv)
institutional options and constrain{dVP6)

23 /1 asS a0dRe-AAVININGSyYAIYa YSIK2R2f 238
Of dza U SN&A

Tablel shows the instruments being alyzed in the present study and how it compares with other

national case studies.

24 hdzif AYyS 2F NBLR NI

The report is organized in several sections trying to go from the general aspects of biodiversity
conservation and ecosystem services (ES) provision ta Ras, some historical context related to
the development of environmental policies, a natiotalel analysis of existent policy instruments
and the way they interact. Finally, general features of the fine grain case study are provided

15
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Tablel. Comparison between national Case Studies

Case clusters

Instrument

Methodologies
WP3

Costa Mato Séao Port- Finr  Ger Nor-
Rica Grosso Paulo wugal land many way
Specification
REDD+ international/national C P P
EFT national/state &P P P P
Certification national/state C C C C
Offsets/TDR/HB National/state C C
PES national /stateagrienv. C C&P C&P C C C P
project /local C C
national
Protected areas C
Command and national
control C

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

case studies

Only methodologies addressed in 2 or more cases studies

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
Runoff &infiltration&erosion X X X X
Norttimber forest products X X
Recreation X X X

? = subject to findingof the coarse grain analysis

16
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Table 1continued fromprevious page

WP4 & WP5

WP6

WP3WP4..WP9
WP3WP6..WP9
WP3WP6..WP9

Costa Mato Port- Finr  Ger Nor-
Rica Grosso ugal land many way
Landowner & forest user surveys
Value transfer available datasets ? X
Choce experiment contract design X X
Opportunity costs 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
Existing instrument evolution, path depedency X ? X X
Proposed instrument architecture X X X X X X
BACI:Beforeafter-control-impact evaluation PES EFT ? PES
Scenario evaluationincl. GIS mapping EFT EFT
MCA:Multi -criteria analysis
MacBeth , other MCA software ?
Marxan- spatial site selection X ? ? X
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2.1.1. Why protect biodiversity in Costa Rica?

Costa Rica ismbedded 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 Americasub-continents (SINA®IINAE 2007). It ipart 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 Nation&rogram of Biological Corridors, which comprises 37
biological corridors spread all over the country (Fig. 2) (SINAC, 2009b).

With only 51,100 krhof territory, Costa Rica is considered one of the most biodiversity rich countries
per unit area (SINAC 2009) contains an estimated 500,000 species, that represent s 5% of the
global terrestrial biodiversity I( ), distributed
between 53 vegetation maotypes, 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 biologioags 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 globabgemas
missed.The main strategyusedfor achieving this goal was the adoption of a work plan on protected
areas. One of the commitments of signatories to the conventi@asto have by 2006 a completed
analysis of conservation gaps at the national and megjidevel based on protecting representatives

units of national biodiversity. In order to reach this goal, Costa Rica underwent two national analyses
known as GRUAS | and GRUAS II. The last one provides the most complete analysis until now for the
countryandit constitutesthe base for setting national conservation goals (SINAC, 2009).

Ly | ydziakSttsx /2aidlF wAOlFIQa O2yaSNBIFIdGAz2y 3A21 f a
2F GKS O2dzyiNEQa O0A2RAOGSNEAGE (o NBramhKprivite(k S RS C
conservation efforts, or through nationally relevant production systems that are compatible with
biodiversity conservation. Gruas |l is a tool that hopes to bridge the gap between the national
conservation and development goals of thmuatry.
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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 agré@(rel and Table2). This disgreement 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, wheredhhreatened 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 plaspecies found in Costa Rica are found in CITES appendices I, Il
and Il An additional 30 are being reviewed i

;consulted on March 16, 2@). 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 aallnerable (IUCN, 2011).

INBio (2006) mentions that according to the decree No. 2648% b! 93X nci: 27F [/ 2al
F YLIKAOALFY LRLIzZ FGA2ya INBE SyRFEYISNBR YR MOMH?
endangered, and 3.5% face severe extinctisk.d.0 % 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 heir decline. Studies by University of Costa Rica biologists Gerardo Chavez and Federico
Bolafios in 199QINBio, 2006)revealed that the populations of 23 amphibian species have declined

and 11 species out of these 23 are potentially extinct and havédeen observed in the wild (INBio,

2006). IUCN red list (2011) reports 39 species of endemic amphibians, of which 23 species are
GKNBIF SYSRd 5SaLIAGS /2aGF wAOFQa LINRYAYySyOS a |
been conducted to determingi KS O2y aSNBIF GA2y adlddza 2F GKS 0O2d
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.
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Figurel. Number of species included in each list for four groups of vertebrates
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Amphibiams 83 6 1 18 60
H Reptiles 36 15 10 17 9
Source: INBlo, 2006; IUCN 204.1; pconsulted

on March 16, 2012.

Table2. Current number of animal and plant species included in CITES appendices and
UICN red list

LIST CATEGORIES

CITES* Appendix | Appendix Il Appendix Il 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 prohibifgzbendix II:
species that may become threatened with extinction and their trade need tstridetly regulaed.
Appendix IlIspecies that are protected in at least one country that has asked otGéTEParties

for help in controlling trade

**CR: Critically endangered, considered to be facing an extremely high risk of extinction in the wild.
EN: endangeredonsidered to be facing a very high risk of extinction in the wild. VU: vulnerable,
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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 Il Phytogeographic Units as coarsén surrogates of biodiversity status

In 199596, 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 th vegetation macrotypes of Gomez and Herrera (18986NBio 2005 From
GRUAS |, 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 thased 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, stdftammunication.

In 2007, GRUAS Il 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 Il
used site selection software MARX#Ndentify 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 orr@epoése
freshwater ecosystems previously identified and having high ecological integrity dbées).

l'a O2FNAS 3INIAY dzyRSNIeAy3d SO2ft23A0Ff dzyAGaX Dw
analysis of coservation gaps for terrestrial systentddgure2map of PGU). The definitions of the PGU

were done by overlapping the classification of vegetation macrotypes (used in GRUAS 1) and the
floristic regions (Gomez andeHera, 1986in INBio 2006and Hammel et al. 2003, respectively). In

total, 31 phytogeographic units or florisitic provinces were identified and mapped with different
abundances in their distribution from 1la with the smallest area represented and lOathet

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 whichudes 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

I AP ¢KAA Aada &aAYAf I Nlowrzas & mdasu@ loCdudessthalzghSthe 2 F F 2 N
phytogeographic units are more detailed, and provide a clearer indicatieristinggaps.

! This section is from SINAGINAET, 2007a, much of the textcluded is a direct translation
2|t is important to mention that since its establishment, the program has been unpredictable in terms of land
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Figure2. Map of Phytogeografic Units used by GRUAS Il in the national conservation gap
analysis
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In addition to the vegetation mapping, GRUAS Il 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 Alliander Zero Extinction. This list included 68 species of birds, mammals,
amphibians and reptiles. For plants, they used a list generated by Estrati§2005) which included

40 species of conservation concern. This produced a list of 108 species whesggbalistribution

was mapped.

When considering the ecological integrity and viability of ecological populations, the report utilized
criteria defined by Groves et al. (Z§)0These include the size of the protected area, the condition of
the area whichincluded 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.

Table3. Priority Setting

An important step in conservation planning is identifying which parcels of land should be prio
in order to meet conservation goals. In order to do this, Gruas Il used site selection so
MARXAN to idatify priority sites based on 6 factors: 1) fragments must be > 1000 ha in si:
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presence of species of particular conservation concern, 3) presence of endemic species, 4) |
capacity (either VI or VII), 5) aquatic recharge areas or 6) presenfeshivater ecosystem:
previously identified and having high ecological integrity.

For fragment size, patches that were >1000 ha received a value of 3, betwe®980@, a value o
2, and patches <500 ha, a value of 1. The scoring was quite differespéaies of conservatio
concern with very heavy weighting in this category. Areas that are listed in the Alliance fo
Extinction received a value of 1000 (see table below, 5 are listed for Costa Rica), endemic
with a limited distribution a &lue of 100, areas containing endemics with a broad distribution a v
of 10, and areas with species at risk of extinction, a score of 1. For the third category, patche
given a score of 1 or zero with the respective presence or absence of endantisgecies.

Costa Rica has classified its territory into land use suitability claskesh identify the agricultura
capacity (or lack thereof) of each class. These range from class | which is the least restrictive
of agricultural productivit, to class VIII, which is the most restrictive, essentially prohibiting land
Fragments that are under the class VIl and class VIII were given a score of 1, whereas :
suitability classes were given a score of 0.

The fifth value used to deterime the importance value of fragments is tied to aquatic rechs
areas. From this point of view we see the Gruas Il authors recognize the importance that som
play in terms of providing essential ecosystem services, both the humans as well adlife. Wihe
authors recognize that scientific evidence backing the selection of these areas is generally

but that they were able to make a broad scale categorization based on data published in the
WAOlLY ¢SOKYAOI f L yha Golinfrdz&r&a® that &rél idehtified s beirig impdrte
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 identificatic

important freshwaer systems. Fragments that overlapped with these freshwater systems were
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 tt
areas that were identifieds critical by the Alliance for Zero Extinction.

What gaps exist?

Considering the existg gaps we find that some of the phytogeographic regions meet their
conservation goal and are currentbafeguardedoy permanent protected aread-igure3). Others

rely on the contribution of partiaprotection; none of theprovinces reaches its conservation goal
with the temporary protected areas. The total area need to reach all conservation goals is 283,322
ha. Costa R&ccurrently 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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Figure3. Vegetation occurrences in foanents >1000 ha needed to reach the conservation

objective proposed for each floristic province
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In addition to the GIS analysis of fragments within critical floristic provinces, the authors of GRUAS Il
conducted extensive consultatiofigirough workshops in 2006) with regional leaders in order to

identify areas of conservation conserve at the regional ldvigiufe4). This step was essential for
multiple reasons, including that it provided aase 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 I, but included the conservation of important areas for the provision
of ecosystem services (mostly hydrological), wetlandsgational 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
ol AaSR 2y

coincidence. Note that the national level analysi®& y R dzO (i S R

Conservation Areas.
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Figure4. Regional conservation proposals identified through workshops with regional
stakeholder in 2006
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Conservatim Areas in Costa Rica

Gruas Il 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 forestsyildlife, and protected forest areas of thdinistry of Environment

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

FAYSR G FOKAS@GAYy3 adzaidlAylroAftAte Ay GBWAC Yyl 3

webpagec 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, awlividuals interested and committed to the
development of a healthy and ecologically balanced environment.

GRUAS Il presents a clear strategy and path towards ensuring the protection of a significant portion
2F [/ 2aiF wAOIl Qa 0 A 2 Rok @tiSulitioh biebveen the abjSc@/Bs\skt BYKGRMAS A a
LL FYyR (GKS LRtAOe 202S0O0GA0YSa aSi o0& Chb! CLChQa

L

t

0KFG aK2dzZ R 6S GFNHSGSR F2NJ t9{ TFdzyRa Ay 2NRSNJ

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 ptetgcor 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 virtualgxistent.

The short duration® Chb! CLCh O2y iGN} OGaz p &SFENBRIZ Lidzia Ay
goals of most conservationists. Finally, as some authors have pointed, the total extension of forests
covered by the PES schentfa#s incomparisorto the additional land needg protection.

23 5F 01 3K LA AYy SOlFftdZd dAy3a AYyaldaNHzyYSyiao

As discussed abovit,is criticalto better understandconservation gaps at the species level.

However, it is recognized that a bettenderstandingat this levelin a speciesich county 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 theesourceconstraint.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 Il 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, ootieer protected areas with greater

value given to instruments that contribute to the priorities identifiedliable3.

The gap in understanding which species are threatened in Costa Rica is fully recognized, and it
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 Il have been propetied 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 ga then becomes not the lack of biological data a possiblydisjunctionbetween the

objectives established by FONAFIFO and those identified by Gruas Il. Questions remain as to whether
a program with multiple goals (increasing forest cover on privatedapoverty alleviation,

hydrological services, scenic value, and carbon sequestration in addition to biodiversity conservation)
can effectively meet these goals

31 1 A&a02NAOLE LREtAOe O2y(GSE

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

two decades, there has been a significant increase in the area of forest resourcperaadtage of

tree cover This has been associated to conservation policies (regulatory and market based
mechanism) and efforts to reger and conserve biodiversity in the countrjable4 summarizethe
historical contextof key economic and social factors affecting forest coymlicies and outcomes
related to biodiversity ira time sequenceDeforestation 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
(SancheAzofeifaet 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, agricultuslbsidies and the expansion of the road network (Hall 1984;
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Watsonet al. 1998). However, it was not until with the irgasing demand and exportation of beef
(referred to as the Hamburger connection) in the 1950s that deforestation rates radically escalated
(Kaimowitz, 1996; Watson et al., 1988nd this was further facilitated by Government subsidies that
were provided wih the support of theWorld Bank and theUnited States AID Kaimowitz, 1996;
Quesada an@oner, 2004). However, international bepfices decreasebtetween 1975 and 1977,
rose for a few years, and then started falling again after, and this resulteduictstal 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 forestconservation, 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 establisheationalparks system and
private reserves whictioday represents about 25% of the nationatritory (Sanche#zofeifa et al.,

2003). An environmental departmenwas createdand it subsidies for reforestation and forest
management on private landvere implementa. In 1990s the National System of Conservation
Areas(SINACwas createdo decentralize forest management and conservation.

Evolution of forestry incentives in CosRicabegan in the late 70°s with tax credits aimed at
offsetting costs involved in eablishing 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 buthey were laterremoveddie to international pressures (Danieds al., 2010).

A forest law enacted 1996 introduceda permit system to restrict timber extraction and forest
cover change on private land, and a program of Payments for Environmental SéP&E&)swhich

led to the creation ofthe National Forestry Rancing Fund (FONAFIF®) administer the ES
program. PES was authorized as the fourth national forestry law in; {@@6environmental services
providedby forest ecosystemwere recognizedbiodiversity, watershed function, scenic beauty and
greenhouseagas mitigation through carbon storage and sequestration.

With an interest to achieve sustainability for water resourdes] 996 thePresident passed a decree
(32868)referred to as the Cannon dégua which requires all users of water to pay an ecatagi

tax, 50% of the funds areto be invested in watershegrotection, maintenanceand ecosystem
recoveryin both private and public areas (i.e. protected areaBlnds destined to protected areas

are managed by FONAFIFO to financeREgrogram in priva¢ areas at the watershed where the
ecosystem service is generate@urrently 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 Rarwitioned

from a primarily agricultural economy to a service based one as evident in 1994 when the tourism
industry surpassed all other economic sectors in earfomgign currency For example in 201 the
number of touristreached 2192 millionand generatedapproximately $19854 million

The Ministry of Agriculture and the private sector (Corfofgas Pinos) has implemented polices and
incentive mechanismfor sustainable intesification 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
CostaRica (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 folPES program

Threats to increasing forest cover. International beef prices have been increasing over the past years
and the Costa Ricabhamber of Cattléarmers harioritized the reactivation andnodernizationof

the cattle industry inCosta Rica. During the last 3 years the international beef price averaged $2.8
valuesimilarto 1970 prices TheGuanacasteanchers hae been leading anational reactivation of

the programpressure on scarce resourcds. addition to these changes to the cattle industry, a
second pathway of forestover change could be through tourisimfrastructure andreal estate
development According to Cordero andabks 2008, by 2006oreign investment in Costa Rica
amounted to US$1,410 milliones, almost 3.5 times

A third pahway of landcuse change that threaten® dzI y I Odecéoid&r@ rests in the near

future is the expansion of agribusiness and the introductibmew crops that are adapted thilly

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 conditi@simacasteThere

are two plans to gpand irrigation schemes in the lowlands Gfianacast§dMIDEPLAN 2008) that

could also further encourage the expansion of large scale agribusiness
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Table4. Summary historical context of key economic and social factors affectimgdbcover, policies and outcomes related to biodiversity
in a time sequence

1950s 1970s 1980s 1990s 2000s 2010+
Social and Colonization of Large scale expansion of catt Structural adjustments Rapid growth in population Halt in agricultural expansion Demographic shift
Macro- public lands ranching due to relatively higt population: rural to urban
economic prices for beé
context
Agricultural Economic crisis Population increase Free market system Intensification of agriculture  Land ownership changes
expansion to rural private to companies
areas (Coffee, cattle
ranching, banana)
Central America war Industrial expansion Tourism Conservation of watersheds i Increase opportunity cost of
urban areas land
Import substitution Slump of beef prices??  International movements International recognition of Expansion of commercia
Kyoto, biodiversity convention CR (Noble Peace prize) crops for exports: Pineapple
International pressure: Global Financial crisis
Climate change, MEA, TEEB
Policy Land titling Land titing and settlements Expansion of nationa Regulations:  Environmenta Water cannon Biodiversity Thrust fund
instruments creation of national park, parks and protected law-96, biodiversity |awd8,
income tax credit areas, soft credits, fores' Forest payment certificate for REDD+
payment certificate (CAF management (CPB), Payme
CAFAadvanced) for environmental services

Soft Credits and Credit and subsidies fo Income tax deductions Creation of environmental
subsidies for agriculture, sales tax for reforestation institutions:  INBIO,  SINAC
agriculture exemption for reforestation Fonafifo

First protected area US bilateral collaboration CAF (86); CAFA (88)
funding

Elimination of subsidies
for reforestation
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1950s 1970s 1980s 1990s 2000s 2010+

Debt for nature swaps
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As mentioned before hte Costa Rican case study will focus its attentiothemationalpayments fo

ecosystem services (PESdgram, itsprotected areassystem and on Forest Law, which prohibits

land use changesThe selection of these instruments responds to the recognition that theyhare
strongestpoliciesaiming at protecting biodiversity natiovide. In addition,forest certificationis to

be analyzeds representative of existing private initiativasned at forest conservatioand because

of its prospective impacts on forest biodiversifn analysis ofREDD + as a potential instrumesit
alsohA y Of dzZRSR Ay fA3IKAG 2F Ad& AYYAYSyd R2LIIAZ2Y | a

One of themain advantages of PES as an instrument for biodiversity conservatiodapacity of
redudng the tradeoffs between conservation efforts anddal welfare (Pfaff et al.,2008) and as
such, it is one of the most preferred biodiversity conservation policy in the countryaddition,
Costa Rica’BESs one of the most advanced projects of its kind in the developing world (Bagio
2002 in Pfafiet 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 area&s of 2011, there were a total 30075 ha under contratt

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.Cost Rica is well known for its efforts @reating protected areasunder different
management categories. Currently, about%2 of total area in Costa Rica is under some kind of
protection (national parks, wilderness life national refugees, biological resefoeestry reserves,
protected zones, wetlands, national monuments and natural absolute regebsut half of this

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

Although Cod Rica lacks a national system of forest certificatibig instrument isan important

tool for biodiversity conservation as it represents efforts made by the private sec®fAhe

beginning of 2@1, there were almostt3.00tha certified by the Foresbtewardship Council (FSC).

During the last 10 years, this number increased By®Bwhich indicates a steadgithough somehow

low,ANRP UK 2F (GKS AyadNHzySydQa AYLRZ2NIIYOS Ay [/ 2all

The Reduced Emissions for Deforestatand Forest Degradation initiativeadopted in this analysis

as it constitutesone 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 warmin@s they are responsible for about 20% total greenhouse
effect gases.

Participaton of Costa Rica into the REDiDitiative is highly viableén light of the counté Cearly
attempts toreduce deforestation. Examples of thesarly efforts are its PES program, its protected
area system, laws prohibiting land use changes, incentivizing reforestation and promoting carbon
markets. In addition, the countrigas been selectetb participae of the Forest Carbon Partnership

2|t 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.
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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 w2t E A EAYRONIZYSY i a

This section presents an overview of tharemt 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
regulaions interacting with these instruments.

When possible, an assessment of social and economic impacts, effectiveness and efficiency of the
different instruments is made based on existeavidence. A general conclusion for most
instruments, especially in ¢hcases of PES and protected areas, is that they might have important
social impacts although they had not been originally conceived as -soigated policies.
Certification, although important, is not a generalized tool used in the country, especabyise it

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

41 tF&aYSyid F2NI SYSANRYYSydlt aASNWAOSEA

The Costa Rican Payment for Environmental Services program was launched in 1997. It was one of
the first national programs aipted in the developing worldThe 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 schemesphasizes itspotential 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 egpsion to other land use based sectors such as agriculture and
livestock. It is only recently and with a strong collaboration between CATIE and thstriviof
Agriculture that silvpastoral systems have been included.

The Costa Rican PES prograsnvolunary, individual farmersor 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 provtdefour servicesnentioned.

Theimmediate antecedenof the programis the national Forest Law 7575 (1996) in which land use
changes were declared illegal if performed without proper pésirin this sensehe program not

only recognized the need to compensate forest owners for the environmental services provisioned
by their landsbut it wasalso a way to make the langse-change prohibition more acceptable.

The first years of the prograiwre the base of what the progracurrentlyis. 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 tramsaciosts.

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 soleistctdr 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 experiendairing the fiveyear 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 exampkyments for forest management were eliminated

and in 2003 a new category for agroforestry was created; in 2004 an additional category of natural
regeneration wasalso created. In addition7 new regional offices were opened nationwide in an
effort to reduce application transaction costs (Robalino et al., 2011). In 2005, payanenintsfor

all modalities were increaseghdset to dollarunitsto protect beneficiaries from inflation.

At the beginning of the program, prioritizatigmmincipleswere ambiguos as each local office defined

its own criteria based in their conservation goals. After some experience was gamedime
criteria became cleareand simpler In 2003 five principles were defined to classify priority areas: (i)
areas inside biologicalorridors; (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 SloBiavelopment Index below 40
(Robalino et al., 2011).

The Program is government fundédt resources come from different sources: public funds in the
national budget,timber and fuel taxesdonations, credits from international organisms, private
fundsand FONAFIFO own generated funds. In addition, in 2001 the Environmental Credit Certificate
was created asa financial instrument that allows FONAFIFO to receive funds from companies
interested in paying forest owners for their conservation efforts.

As menioned 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), agroforegBiems, protection within
protected wild areas, water resource protection, protection of conservation gaps and pasture land
NEISYSNIiAz2yd C2NBaid LINRPGSOGA2Y KIFa o0SSy (GKS
launching, followed by reforestan and forest managemeBiFigure5).

% payments for foresmanagement 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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Figure5. Costa Rica: total hectares under different payment modalities (12909}
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*Reforestation includes data on natural regeneration.
Source Elaborated from FONAFIFO (2011a) and La Gaceta (2010).

Payments are made during the contract life sparhich 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 fiwgear 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 tlyesas 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,raounts awarded have varied foll anodalities along timeMost payments

KIS AYyONBIFASR FYR FINB 0SAy3 &S0 Ay-cBlghésitd NB 6 NI {
protect beneficiaries from inflation and ensure more total value along the contract period. Payments

for forest piotection for example, went from $214 Han 1997 to $320 hain 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 ths basiees 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 maality has been suspended several times); it started around $340 ha

but was lowered to $250 Haafter 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 proéction in areas of high hydrological importance are $400dsmthey 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 eaaepaynodality,

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 refoséation was only 25% lower than to forest protection,
compared to an average difference of almost 80% between 1997 and(E@fi5e6).

Figure6. Costa Rica: distribution of total paymentsder different modalities 199% 2010
(thousands of real 2011 dollars)

N\ 7\
=N \/ -\
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Source: Elaborated from FONAFIFO (2011) and La Gaceta (2010)

As of 2010, there are 5.762 valid contracts covering ar@#81075 hectares and 2.698.164 trees

from agroforestry system 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%caitiaglifor

forest protection and reforestation have been awarded, while the numbers regeneration and
agroforestry are 27% and 51% respectively (FONAFIFO 2011)

4.1.1 Costefficiency

Cost efficiencyof PES programin general depend on a wide variety of varigtdéfectingooth
opportunity costs and transaction costa.the case of thepportunity costs of forest protectianit

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, opportunitycosis are highly dependent ospace, time and alternative land us@hey
arealso affected by methodological, legal, economic, geographical and pHgsitaksuch as the
ones depicted iMable5 (GriegGran et al.2006; Olsen and Bishop 2009)

Table5p 5SGSNYAYEFY(G FIFLOG2NBR 2F t9{Q 2LIIR2NIdzyAde

Legal, economic, social, geographical and Methodological factors
physical factors

Regulationsffecting resource usage Treatment of exploitatia costs and logging
Prices of alternative products Type of land/forest considered

Physical and economic viability of alternati Way alternatives are modeled

activities

Climate and soil characteristics affecti Method usedto estimate carbon density pe
agricultural productivity unit.

Operating scale
Inputs, technology and management capacity

Distance to markets and transport infrastructui

Besides the many factors affecting opportunity costs, one of their most important determinants is
alternative land useslhe relationship is positive and as sudte highesbpportunity costvalues are

to be found near regions with high value activities. In the case of Costa Rica, opportunity costs are
higher in areas close to higliban and industrial gwth and in regions wheréorest and alternative
economic activitiegire 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 useblowever, there ee doubts regarding the governmental ability to

fully enforce the lawresting value to the argumenin 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 analyzesd the
effectiveness of th& JINR 3 NidstB @ears (Aiagada et al., 2010Results indicate thahe cost of

each additional hectare of forest (induced by the PES progvangsbetween$255 and $382

(without considering administrative cost#it the time of the study, landowners were receiving
payments @ approximately $43/haimplying that the program was not covering opportunity cokts.

is possiblehoughthat the cost effectiveness of the program have improved as it has matured,
especially considering that since 2002, the fasine first served paly 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 examihes project Ecomercadosoncludecthat 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 are@&/orld Bank2000. Ferraro and Simpson (2002) and

Ferraro and Kiss (2002)pport this idea by concludirtbat direct payments are far more efficient

than other common investments that induce ecosystem potibn 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 mégiable fulfiling few policy

objectives and help on its cost effie&venessthe voluntary dimensiomightalsodirect payments to

areas with low opportunity coqtSierra and RussmaP006) The problem strives in that those areas
might not coincide with the conservation needs of areas with high opportunity costs (Ragiall,
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 2@0D3 were twice more cost effective

than the ones applied between 1999 and 20B&sultsof Winscher et al. (2008) also support this
thesisby showingthat using selection criteria would increase cost efficiency (effectiveness per unit
spend) as payments adjust to heterogeneous transactpportunity costsandto direct costs.

4.1.2 Environmentaleffectiveness

There is d@he 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 effectivelussstudies

on services provided by the pn@gn have focused on forest cover as a surrogate for all four
ecosystem services and biodiversity conservation. Besigdicit and site specific indicators of
ecosystem services have not been integrated into the set up.

Overall effectiveness of the progm has been widely discussdalit based orfiorest cover and
participation in the programHowever studies differ in terms of used methodologies and period
FylFrtel SR 6KAOK RAFTTFAOdzZ G FAYRAY I lalofyslite fayha dza NI 3

When focused omprotection, many studies agree on the limited impact of the program in avoiding
deforestation especially during its first yeaSor example, Pfaff et al. (2008) concluded that forest
protection contracts from 1997 to 1999 reducedfdrestation in just 0,08%; findings from Sanchez
Azofeifa et al. (2007) are even less optimistic as the authors argue that contracts from 1997 to 2000
did not reduce total deforestatich

Recent studies have reached more optimistanclusiors, althoughresults indicate that the program

has been more effective in promoting reforestation than in avoiding deforestaionexample

Arriagada et al. (2010), who analyzed the effectiveness of the program in Sarapiqui for the period
19971998, foundno effect d the program on deforestation bygositive and significant impact in

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

* This reduced effectiveness in terms of avoided deforestation is sometimes related to the law pnghibiti
forest land use changes.
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and concluded that it accelerated abandoning of agricultural lands, which wererefaforal
regeneration. However, the authors also concluded that forest cover was the same in plots receiving
and not receiving PER line with these findingdDaniels (2010) states that the program might be an
efficient instrument in preventing deforestion rather than in recuperating lost forest.

In a lesser degree thdfectiveness of the PES program has been analyzed based on other modalities
besides forest protectior-or example, YalBaredes (2002006) evaluated the impact of the

programin its dantation modalitycomparing plots under PES with exploitations with only voluntary
certification, voluntary certification anBESnd with no payments. The authors did not find any
significant difference in the environmental performance (hydrologicalierosontrol 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 basedpecific regions which make it
difficult to draw ©nclusions 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 dependEnisis supported by a recent
evaluationof Robalino et al. (2013yho found that deforestation between 2000 and 2005 was
reduced between 0 and in 1% depending on the regioalyzed

Table6 presents a summary of redslobtained 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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Table6. Factors affecting likelihood of participation in CostaA Ol Q&

t 91

27

iKS

Covariables

Factores que afectan probabilidad de participacion BES

Factores que afectan efectividad de PSA

a nivel de
tracto
censal

a nivel de
finca

vS. NnoPSA sobre cubertura de bosque
nivel de finca

Arriagada
2008

Robalino
et al.
2011

Zbinden and Morse et Sills et al

Lee 2005

al. 2011 2008

Sierray  Sanchez
Russmann Azofeifa et Arriagada et al.
2006 al. 2007 2010

Ubicacin

Distancia a San Jose

Distancia a pueblos

Distancia a caminos nacionales
Distancia a caminos locales
Distancia a aserraderos

Distancia al Atlantico

Distancia al Pacifico

Distancia a oficina forestal
Distancia a puerto

Caracteristicas naturales de zona
Precipitaciéon / Precipitacion2
Pendiente alto

Elevacién

Densidad poblacion
Caracteristicas sociecond0micos de zona
Prioridad Proyecto Ecomercados
Area en ASP no eligible para PSA
Porcentaje hogares inmigrantes
Porcentaje hogares que usan lefia
Porcentaje con empleo fuera de finca

+ + + +
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Factores que afectan probabilidad de participacion BES| Factores que afectan efectividad de PSA|
a nivel de
tracto a nivel de vS. NnoPSA sobre cubertura de bosque
censal finca nivel de finca
Robalino Sierray  Sanchez
Arriagada |et al. Zbinden and Morse et  Sills et al] Russmann Azofeifa et Arriagada et al.
Covariables 2008 2011 Lee 2005 al. 2011 2008 2006 al. 2007 2010
Caracterisicas de la finca
Area de finca + +
Propiedad tiene titulo +
Asentamiento de IDA +
Tasa deforestacion previa a PSA -
Cubertura forestal inicial + + +
Capacidad de uso del suelboa -
Costos de cambio de uso +
Costos de transporte +
Degradacion de suelo +
Caracteristicas del finquero
Endeudamiento 5
Edad del duefio
Afnos de educacion 5
Residente en parcela desde 1996 -
Ingreso fuera de la finca +
Ingreso de la agricultura -
Mano de obra del hogar -
Participacion previa en programa forestal +
Del valle centrh +
Participacion en extencion previa a PSA +

SourcePorras et al., 2012.
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It is of common agreement thaargeting or identifying priority areas for paymem®uld increase

the effectiveness of the progrannterestingly, hovthis targeting should be conducted depends on

the focuspeople consider the program should have; e@ns argie the poverty hotspots should be
targeted (social scientists), otresirgue that ecological modeling should be used to identify where
services a 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 extensivanbue isolated and therefore less
threatened forests.

¢tKS RSolFdS 2y K2g o0Sad dGFrNASG GKS LINBPBINIYQA o
Robalino et al. (200&)nd 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 areasMiranda et al., 2003 and Sierra and Russmaffz0and more recently on land
connectivity (Daniels et al., 201@thers 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 dependey (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 #Hectiveness oftie 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 incentiviaipgacially desirable
practices (Engel et aR008; Pattanayak et. ak010).

Others assert that due to the law enforced prohibition to cut forest, the PES program cannot have an
impact on deforestation reductio(BancheAzofeifa et al., 20QPfaff et al., 2008 However the

program might have helped to make the prohibition more socially acceptable. Under this hypothesis,
additionality ofthe program is put in doubt.

4.1.3 New approachesnd 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 prapised.
mechanism would at least overcome problems related toffl@yments and the resultaribhexistent
differentiation between land quality, biodiversity and ecosystem services delivered.

With the proposed auction systerignd owners are invited to submit bidtheir required payment or
compensation to enter into PES contract) for delivery of types of conservation activities the
conservation agencfFONAFIFQias specified. Rewardse based on specific activities for example
change of land uses or land managernpractices

It is expected that auctions would increadéeetiveness ane@fficiencyof the program as it increases
the probability of achieving additionality comparedttze currentfixed payment scheme (Ferraro
41
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2008).That is because paying low coahtowners less through an auction frees up resources to pay
high costland owners who are much more likely to provide a mlmter ecosystenservices 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 opportunityicoise case of
effectivenessauctions may reduce cost for reaching environmental objective substantiallyaredhp

to fixed price PES arrangements (Fesr2008; Rolfe an@Vindle 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 governmerdfinanced programs (as the Costa Ridaae a social connotatiofywunder et &,

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 heetad@are independent of land
characteristics or provisioning costs (Pascual efall0).

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 outsitleeir farms (Zbinden y Lee, 2005). Participation in the
program has also being linked to lobbying from landowner orgovernmental institutions

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

program arenot uniformly distributed.

Specific studies have concluded that the program has had a modest impact on employment,
infrastructure and micro enterprises through reforestation projegdtsranda et al, 2003 Tacconi et

al., 2010 and acn macroeconomic variables (8oet al., 2007). It is argued on the other hand that
there is sill 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
(Ress et al., 2007).

Other social benefits are put into doubt. For example, the impact on helping landowners to legalize
their ownership status has been limiteas 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
compensatioris continuous (Pagioket 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 foprogram participation even when opportunity costs as not fully covered
(Blackman and Woodward 20)1@s has been the case in Costa Rica.

Ly fA3IKG 2F GKS 29 O2NNBALRYRSYOS o0SiedSy Chb! C
private lands, poverty alleviatioand the four ES recognizednd those identified by Gruas 1, it is

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

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

provision.
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Since the decade of 1940 Costa Ritzated protecting biodiversity as result of the national concern

about the accelerated loss of forest cover and envirental degradation that the country was
undergoing. Along with this process, Costa Rica began the development of a legal and institutional
FNIYSG2N)l X Ay O2yliAydzAy3d S@2ftdziazysr GKFG (2RI @
biodiversity Table?).

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 barge of the administrative management of the wildlife protected areas

( ):

Table7. Some icon events for the conservation of biodiversityCosta Rica

Year Event

1945 | F2NBad F NBI ¢ dw2-anfedcanlthighvays southloff Cartag city, kv
declared as protected by the Law No. 197.

1955 Organic Law of the Costa Rican Institute of Tourism No. 1917 came into force, in &Ri
declared that a circumference of 2 km around all the volcanic craters would be manag
by the Costa Rican Institute of Tourism as National Parks. Turrialba and Irazu Nationi
Parks were created.

1963 Cabo Blanco Absolute Natural Reserve was createmyrbmg the first wildlife protected
area created in the country.

1969 Forest Law No. 4465 came into force. This Law stipulated the creation of PAs (Protec
Zones, Forest Reserves, National Parks and Biological Reserves) in order to conserv
forestresources.

1977 National Park Service was created under the Law No. 6084, having as function to de\
and manage the National Parks in order to protect the natural patrimony of the countr

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

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

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

1995 Environmental Organicaw No.7554 came into force, which stipulated that MIRENEM
became MINAE (Ministry of Environment and Energy). This Law, in general terms, de
0KS t!a 202S00A@PSa IyR AYUNRRIZOSR GKS

1996 Current Forest Law N6b75 came into force. This Law prohibits the conversion of fores

“
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1998 Biodiversity Law No. 7788 came into force, in whichSHeAC 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 2@B@ure7). La Amistad is the largest National Park with
almost 200,000 ha and Las Baulas the smallest with 110 ha.

Figure7. Costa Rica: creation of protected areas: hectares by year
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——Wilderness Life Refugee Other protected areas - - - - National Parks

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 conservedesignated 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 owred refuges. In the private owned refuges, human settlements are allowed inside the area,
but species extraction is prohibitdédThere are 71 wilderness life national refuges covering a 4.63%
of national area (SINAQO0O7). Most of them are private or mixemvned 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, forestmeserves, 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 coastarine areas (SINAC, 2009 he national system of
protected areas covers 26.2% of the continental territory and the 0.9% of the marine area belonging
to the country Table8) (SINAC, 2009; SINMINAE, 2007). The protected areas in cogjion with

the private reserves protect nearly 30% of the country (SINWTAE, 2007).

® Species extraction is also forbidden in public and mixed protected areas.
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Table8. Protected Areas by Category of Management, 2009

Number of  Category of Continental Percentage Coastal Percentage Porcentage Total area
Protected management Area under (%) of marine area (%) of (%) of under
Areas protection continental  under coastal exclusive protection
national protection marine economic
(Ha) territory national oceanic (Ha)
(51,000 krf)  (Ha) territory zone
(30,308 ki) (568,054
km?)*
28 National 629,219 12.33 475,620 15.69 0.82 1,104,839
Park
8 Biological 21,633 0.42 5,207 0.17 0.01 26,840
Reserve
31 Protecting 157,905 3.09 0 0 0 157,905
Zones
9 Forest 216,378 4.24 0 0 0 216,378
Reserve
75 Wildlife 238307 4.67 38,436 1.27 0.07 276,743
National
Refuge
13 Wetlands 68,542 1.34 5 0 0 68,547
5 Other 8,888 0.17 1,612 0.05 0 10,500
categories
169 TOTAL 1,340,872 26.26 520,880 17.18 0.9 1,861,752

Source: translated and adapted froINAGJIINAET 2009, and GRUAS I

*GRUASI reported as marine area under some PA categories the total of 5208 BEKRAGMINAE

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 Il authors identifycbBservation 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%) includingprivate 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 pat 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 regjieffforts.

In 2006, the National Program of Biological Corridors (NPBC) is legally constituted by the executive

decree. No. 3310MINAE. The NPBC operates under the SINAC framework and has as central

objective to promote the sustainable management an @S NI G A2y 2F /[ 2adl wAOl
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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
existtoday cover 34% of the national territory, approximately 1,753,822Fgufe8). Considering

the total conservation gap reported by GRUAS Il (283.322 ha), 21.5% of these areas are located
within biological corridrs (61,000 ha) (SINAC, 2009b).

Figure8. Current Biological Corridors initiative in Costa Rica, protected areas and their
distribution on the 11 conservation areas

Source:
4.2.1 Environmental impacts

Although Costa Rica has been successful in creating a conservation network of protected hesas
been guestionedwhether it isfunctioning effectively as a netwkrfor 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. Thatigsnot

possible to observe the real values these variables would have taken in the absence of protected
areas.To overcome this pitfall,csne analyses havappliednovel techniques that allow comparing

surrogates for environmental impacts (deforestatibor example) between protected areas and
comparable counterfactuald. & A& AYLRNIIYy(d (2 KAIKE ArdKbasedi KS FI
on similar counterfactualoverestimate the impact of protected areas.

Andams et al. (2008) for example, measdrthe impacts of the Costa Rican protected areas system
on deforestation between 1960 and 1997. They found that this instrument was successful in reducing
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