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Abstract

Park officials at Carara National Park, Costa Rica, face considerable challenges. They believe
poachinghas®02YS | aA3ayAFTAOIYyd GKNBIG G2 GKS LI NJ] Q&
measures, largely due to limited funds, are inadequate. Through féewid} interviews in six
communities surrounding Carara National Park, this study aims to understaniynienics of

poaching by identifying animals at risk of poaching and identifying communities to target future
enforcement measures. Interviews inquired abdnteractions with wildlife, perceived populations

of wildlife, sale of wildlife, opinions towardsihting, and observed hunting activitieSummary

statistics, CART modeling and probit regressions are used to analyze the data. Results indicate
hunting is not prevalent in terms of the number of families that hunt. However, these families can
still have gynificant impacts on wildlife populations with poaching occurring for both subsistence

and marketoriented reasons. Two potential community sets are identified as areas to target
enforcement. Based on the number of reported families engaging in huntirigreement should be
targeted in Bijagual andafcoles. However, exploring truthfulness through CART and probit
regression analysis indicates enforcement should be targeted in EI Sur and La Hacienda. Ultimately,
future enforcement measures will be deterneith by Carara officials. Although potential target
communities are identified and management practices such as ecotourism and coniaseétst
management are potentially viable avenues for reducing poaching, the park faces considerable

challenges for enforaaent due to its limited financial capabilities.
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Introduction

Nestled close to the Pacific Ocean in a transitional ecological zone, Carara National Park
(Carara) is home to high levels of biodiversity (SINAC 2010). However, officials at Carara fear
poaching is threatening this abundant diversity of wild{Personal correspondence, Adrian Acre).
Although huntings widely recognized as a historical activity necessary for subsistence (Chardonnet
et al. 2001)protected areas, like Carara, are incsgayly pressured by poachimdnich has been
identified as asignificant threat to biodiversity worldwidé&kpbinson and Bodmer 1999). Carara is
bordered bymany smaltcommunities along senteveloped roads rounding the back of the park
and a main highway ahg the front allowingindividuals to illegally and anonymouslgcesshe
park and its resources. With a small enforcement staff, Carara offii@és/e theyhave been
unable to effectively control poaching and fear the problem is worseioge in cajunction with
the School for Field Studiesis study aims$o evaluate hunting practices in communities
surrounding Carara National Pagpecifically by identifyingnimal species commonly subjected to
extraction,determiningcommunities to target enfarement measuresandunderstand the impact

poaching can have on income levels in the communities.

Background

History of Costa Rica
Costa Rica isnown for its rich biodiversity (Chase et al. 1998dtecting approximately
four-percent of the known globdliological diversity (Obando 2008Yow kecognized worldwide as a
leader in environmental conservation and environmental policies (Silva 2003, Myers 20813
w A Onlati@rial parksserveas a model foother countries on how to maintaibiodiversity inthe
tropics (Boza1993). 2 6 SGSNE [/ 2adGlF wAOlF Qa Sy@ANRfeySyd LIy |
suffering from massive deforestation throughout the 1900s (Silva 280@hezAzofeifa et al. 2003
from agriculturalconversion (Chase et al. 1998)sta Rigrevised itsapproach With the creation of

the National Park Service in 19&0dthe merge of numerous environmental bodies, formigiNAC



(National Systems of Conservation Areas) in 18®4ta Rica now hosts numerous conservation
areas with public am private reserves nowccounting foroughly26%of its total terrestrial area
(SAnchezAzofeifa et al. 20035INAC 2010).
Carara National Park

Carara National Park was initially established as a biological reserve ibutSdi@e to high
tourism demandbecame a national park in 1998INAC 2010).ocated in the Puntarenand San
Jog provinces, Cararg9°n p Q H A wmé 2 OTardRINRREMNEe sdutk &hd the
Costanera Sur highway (and Pacific Ocean) to the west (Laurencio and Malone 2009). Spanning 5,242
hectaresCarara is characterized by its unique ecosystem composition. Blending the tropical dry
forests of the north with wet tropicdbrests from the souttfLaurencio and Malone 20Q%is park
embodies a variety dndscapes from seasonal flooding to old growth forests, creating a
transitional zone home to higher species richness than surrounding areas (Laurencio and Malone
2009 Madrigal and Grayum 2002According to SINAC, Carara is a biological isteatdepresents
the last remaining transitional forest in Costa Rica (SINAC 2010), therefore making conservation

especially crucial.

Theoretical F ramework

Protecting biodiversity i n tropical forests

Tropical forests are the richest ecosystems on Eantterms ofbiodiversity (Butler &
Laurance 2008, Munasinghe 199@)ncerns over the rise of deforestation and loss of biodiversity
and ecological servicewer the last centurjraveled tothe establishment of protected areas
including national parks, biological reserves, and others (Tobias and Mendelsohr51&8der et al.
2009. Mostcountrieshave realized the importance of the environment ahé impacts
environmentaldegradaton canhave oneconomic development (Munasinghe 1992). Although one
of the main goals of national parks is to protect and preserve biodiversity, several factors, including

enforcement issues and park size constraints, contribute to the failure to maimgtnevels of



diversity (Brashares et al. 200Chase et al. 1998An even greater challenge for parks, specifically in
developing countries, is a lack of monetary support. Such parks are notoriously understaffed and
underfunded, causing a general senisat parks are ineffective at protecting biodiversity and are
incapable of preventing illegal activities (Bruner et al. 2001). Although Bruner et al. (2001) found
LI N]J & G2 0SS aadzNLINRaAy3Ite STFSOUGADBSE leveldf LINB GSOG A
enforcement found in parks was inadequate to prevent illegal activities.

Even with enough funding, difficulties inherently exist within national park systems to
preserve biodiversity. Brashares et al. (2001) found extinction rates in West Afetianal parks to
be highly correlated to the size of the park. If a park does not allow a large enough area for flora and
fauna to disperse, food may become scarce, organisms may be unable to maintain population levels
and become locally extinct, and tlgenetic diversity of organisms can be compromised. The
proximity of human populations can also adversely affect biodiversity, especially under conditions
where locals participate in illegal activities within park boundaries, including loggingoaetiing
whichexacerbate the ability of wildlife to survive (Brashares et al. 2001).
The influence of hunting on biodiversity

Deforestation is already a well documented factor affecting biodiversity loss in tropical
forests (ButlelandLaurance 2008, Chardonnet al. 2001, Silva 2008ulte and Damania 20R%ut
less understood is the interaction between biodiversity and bushmiaditionally hunted for
human consumption (Bowedones et al. 20Q3Robinson and Bodmer 199%ropical forests serve as
a sourceof food and resources to local communities (Carrillo et al. 2000, Robinson and Bodmer
1999 Knapp et al. 2000In addition, bushmeat can provide additional benefits including being a
significant protein source for rural, subsistence based communities (Bdosees et al. 2003,
Milner-Gulland et al. 2003)anda rare and luxury good for urbanites (Bowdones etl. 2003). In
areas of abundance, bushmeat could actually be cheaper than domesticated animal meat

(Chardonnet et al. 2002).
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Although bushmeat hunting historicallyacknowledgeds sustainable, the sustainability of
hunting in present times has been questioned (Robinson and Bodmer 1999) due to changes in the
pressures for subsistence hunting and the more recent popularity of bushmeat as a commercial
good.Kilhl et al. (2009) repdrhunting to be the second most important driver of biodiversity loss,
behind habitat lossRural population densities have risen significantly, causing increased pressure on
forest communities and forest resources, thus affecting the sustainability dfrtguwithin such
communities (Robinson and Bodmer 1999). In addition, with commercial bushmeat becoming
increasingly popular, especially as a luxury good in urban markets, the economic incentives for
hunting have increased. Bushmeat can generate signifiocaome, whiclcan be a strong motivator
for the persistence of hunting (Bowelones et al. 2003, Chardonnet et al. 20Bdilte and Damania
2005.

Bushmeat consumption in tropical countries can be extensive, enough to penetrate national
parks and other ptected areas. Increased pressure on animal populations for food and income can
lead to increased levels of poaching. The sustainability of animal populations is already a cause for
concern and uncontrolled hunting and poaching is leadingptacerns ovethe integrity of
biodiversity, specifically within national park boundaries (Bovenes, et al. 2003, Chardonnet et al.
2002).Species abundance is affectedhaynting andoverhunting in forests has contributed to local
extinctions throughout the tropicéCarrillo et al. 2000). With hunting rates throughout the tropics
already much greater than sustainable levels, hunting has become a major threat to biodiversity and
to communities who rely on bushmeat for subsistence (Mi@eland et al. 2003, Bowelmes et
al. 2003, Quiros 2008, Robinson and Bodmer 1999).

Economic valuation of the environment

Many environmental services or products do not have explicit economic valuegdeetteey
fall outside of the formal market, eithexrspart of informal economig orexternalities (Silva 2003,
Munasinghe 1992Stenger et al. 2009Where neoclassical economics fails to account for such

services (Hall et al. 200Berraro et al. 2000 environmental valuation serves to fill in the disparity
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between the market andhe environment (Stenger et al. 2009unes and van den Bergh 2001
Environmental valuation can trace the effects of socioeconomic decisions on the environment
(Munasinghe 1992) to explore the value of environmental services. Wildlife or environmengal site
are often classified by the different use values it seri®ct valuesnclude consumptive use,
which does not fall within the market and would embody tourism or substéunting, and
productive usepr using goods and services from the forestdommercial benefit such as food
production or raw materials (Stenger et al. 2009, Chardonnet et al. 20@)uétive use can include
the legal and illegal marketidirect value®f wildlife include norconsumptive use such as
scientific research, optiomalue (keeping the options of wildlife available in the future), and
existence value which is associated with ethics and pleasure derived from knowing some type of
wildlife exists (Chardonnet et al. 2002, Jackobsson & Dragun 2001, Richardson & Loomis 2009
Munasinghe 1992Stenger et al. 2009

Although nonmonetary values of wildlifare widely recognizeds a necessary approach
beyond classical economic thedhroughout the scientificommunity Flores p27), debate exists
over what these values actually medtconomists and ecological scientists view value differently, as
economist tend to look for a monetary equivalent of a good or service while ecologists typically
@l t dzS & Ay (i Avdenfaiipi8 oS ave 2elidarhérs lielieve values hold an inherens loiae to
the anthropocentric nature of determining value, which can ultimately lead to underestimation of
values(Loomis 2000, Tobias and Mendelsohn 1,98&doy et al. 1993, Bernard et al. 2008).
addition, nortmonetary values may not always positively reflect the resouregahive values
associated with wildlife, such as casualties, invasive species, and agricultural pests, are rarely
considered in studies (Chardonnet et al. 2002). Therefore, any secoofomic valuation is an
imperfect measure of the complete value of an environmental product (good or service).
Valuation m ethods

The originsofnotY I NJ S @I fdz- A2y 06S3IAY SAGK | 2GSt f Ay 3

and willingness to pay studieofn CiracyWantrup (1962) (Stenger et al. 200%he travel cost

12



method is used to create a demand function for visiting a site, operating under the assumption that
GKS dzZaSNBR 2F GKS &aAdS 200l (Kotfiasdmid Méntlefséhn 99y R O £ dzS 7
Cooper et al. 200Boylep.260, Menkhaus and Lober 19R6An indirect, revealed preference
method which bases its valuation off of actual costs (Loomis 2000), the travel cost method explores
the willingness to pay of visitors to reach a specificlsie 'y AYyRAOI 2N 2F (KS Lz
site (Munasinghe 1992). The traditional travel cost method deals exclusively with single purpose,
single destination trips as multiple destination trips can pose methodological problems (Munasinghe
1992), and terefore alternative methods to determine travel costs can be explored. Quiros (2008)
approaches the travel cost method as a summation of costs incurred for going to an environmental
site. Although this method is not widely used, it could act as a substitutindicating tourist
willingness to pay for a visiting a site that is part of a multiple destination trip.

Chocheba and Langford (1978) point out some issues with the travel cost method: it does
not directly value wildlife and instead is the valueaafactivity, and substitute sites must be
considered to effectively evaluate wildlife. The travel cost method also does not perform a complete
sample as not all parties travel to the site, a nearly impossible inconsistency to correct (Cooper et al.
2002).

Contingent valuation also serves as an important valuation method where the researcher
FAYa (2 RAAO0O2OSNI Y AYRAQGARdzZ f Qa gAffAy3IySaa G2
environment (Richardson and Loomis 2009) and can be used to explore egigtdue or passive
use value (Stenger et al. 2009). Three types of contingent valuation exist: 1) dichotomous choice
where the respondent says yes or no to a predetermined willingness to pay bid; 2) payment card in
which the respondent selects their maximuwvillingness to pay based on a set of available options
and; 3) operended where the respondent states their maximum willingness to pay.

Valuation estimates can greatlgny across experimental groupio explore the breadth of
valuation studies, followig is a small sampling of those that exist within Costa Rica. To begin, travel

cost estimates by Menkhawasd Lober (1996averaged a consumer surplus of $1,150 per person for
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the Monteverde Cloud Forest Reserwath the total value of ecotourism in CodRica by United
States residents to be $68 million. Tobias & Mendelsohn (1991) found a consumer surplus for Costa
Rican visits to the Monteverde Cloud Forest Reserve to range from $97,500 to $116,200 per year.
Bienabe& Hearne (2006) conducted a willingise® pay experiment for ecotourism and found the
averagevalubllB a L2 YRSy (ia o6SNB gAftftAy3a (2 LIe& F2NI I am f
beauty was $0.25 per month for Costa Ricans and $3.36 as a single contribution for foreign tourists.
Chaseet al. (1998) found an average willingness to pay of $22 to $2érfivance fees to three of
[ 2aiGl wA Ol Q&chygveriiast &l.y1095) fduitd b aiietage willingness to pay of $118.76
for Costa Ricans and $137.41 for foreigners, with an aggred&®7 millionfrom all visitorgo
protecti KS a2y d§S@SNRS / f 2dzR meTmdNamaal Rak, Bérgam &t@l £ NI & ¢
OHnndpv SAGAYF (SR edolo@cal @drvicez® ke Stakéhsldrs talbeNsR. ®raillion
per year.Hearneand Salinas (2002) explored willingness to pay for three aspects of Braulio Carrillo
National Park. They found an average willingness to pay of $1.01 for Costa Ricans and $1.54 for
foreigners for greater information about the park on trails and in théivBiNQ & OSYGSNJ I YR b
$2.11 for Costa Ricans and foreigners, respectively for better views from the park.

Although these methods may sound direct, they are wrought with imperfectidasing
economic value on preferences and behavioral observat®psablematic due to lack of complete
information, income constraints, and determining relevance for public policy decistoesnian
p.13-14).To begin, contingent valuation exists in a hypothetical market (Chocheba and Langford
1978, Munasinghe 1992) wheerespondents may not easily accept operating within (Samples et al.
MpycO® LY FTRRAGAZ2YZ NBALRYRSYydGaQ | OdGdzat OF&aK gaAf
willingness to pay by two or more in some cases (Loomis 2000). Unless the vgtuadess is clear
FYR LI NODAOALI G2NEBX RIFEGE YIFE®@ 0SS Ayl OOdzNIbidS o[ 22 YA
depends on how much information they are provided (Samples et al. 1986). Zero bids also pose a
problem, for they may represent true zero bidisprotest bids and are thus sometimes excluded

from data sets (Samples et al. 1986). The existence of a substitute will decrease willingness to pay

14



and by reminding respondents of the existence of substitutes, the efficiency of estimates will
increase (bureiro and Ojea 2008). Samples et al. (1986) does suggest limiting information available
to the respondent, accepting their ignorance of the subject, and providing only enough information
about the good to create a realistic market situation. Althougk thiethod would in turn create its
own limitations, economic valuation must be realized for its imperfections but also its vast uses.

Problems surrounding the valuation of wildlife also are inherent in valuation methodology.
Godoy et al. (1993) recommendampling methods be stratified and should cover seasonal
variations and warns that information provided by informants is often incorrect. Poor data will lead
to inaccurate results, but in events where data is scarce, results can serve as tools for decision
YFE1{SNBR 0/ 22LISN) SO Fftd wnnnuod wSaLRYyRSYyGaQ NBaLRy
throughout the survey or interview process and the amount of information provided can also alter
results (Samples et al. 1986). To adjust for such problemsfuta@urvey development and sampling
methods must be employed.
Evaluating poaching

Dealing with issues of poaching within protected areas poses a complex problem. Poaching
is a largely unrecognized contributor to economies as it is considered an infartivitya(Bowenr
Jones et al. 2003, Chardonnet et al. 20@2)as taken time for wildlife to be economically valued in
the scientific community (Chardonnet et al. 20@23 the economicvalue of extracted wildlife has
not been explored much in literatur&pdoy et al. 1993)The majority of forest valuation studies
focus onrecreation (Stenger et al. 20Q9)ossibly because poaching is an illegal activity and thus can
be an extremely sensitive issue among respondents (Knapp et al.. BiMd¢ver, many studs do
exist for evaluating poaching activities, whether that means determining the prevalence of poaching
or economically valuing poached wildliféext, ahandfulof studiesevaluatingvarious aspects of
poachingare reviewed.

Knapp et al. (2010) explatehe interactions of communities and poaching in the Serengeti

through household interviews, looking to evaluate illegal activib@sed on admittance of

15



participating in suclactivitiesas method otreating policy recommendationsgConducting 180
surves in three villages, Knapp et al. suggest strategies for interviewing including speaking with the
head of household, focirgyon household livelihood and asig about poaching activities towards
the end of the survey to take advantage of any trust gained throughout the process. Admitthnce
poachingacross households varied between three villages from 3% to 13%

Kuhl et al. (2009) explore poaching of saiga ia Boviet Union. Like Knapp et al. (2010hIK
et al. (2009) utilize household based interviews to collect data on demogsatttitudes of the
individual, and income sources. Questions concerning saiga focus on awareness of its presence,
changes in popation, trade, awareness of poaching activity, and attitudes towards conservation.
t 2F OKAYy3d K2dzaSK2ft Ra 6SNB ARSYGATASR dzaay3a ailSe
many households were aware of declining numkend the most reported reasofor engaging in
poaching was unemployment and foreign market demand.

Quiros (2008¢reates a valuation of the Osa Peninsula in Costa Rica theosgimmation of
the commercial value of hunted species, the commercial value of offspring, the value of otect
and the recreational value associated with the area of wildlife extraction. This valuation does not
include the additional values of biological, scientific, educational, or social and thus serves as an
indicator ofthe economic impact of hunting

A much simpler valuation approachK 'y v dzANRP A O6Hnnyo>X D2R2& Si
include poaching through its extraction measures. Their model presumesthe ofa forest is a
reflection of its forest products, including wildlife, timber, and ronber forest products,
calculated througlta summation of the quantity extraetl multiplied by the net of the commercial
price minus cost of extraction.

To gather a holistic picture of hunting activities, it is important to gather data on not only the
economicvaluation of poaching, but also on personal opinions and general public awareness of the
impact of poaching on sustainability of animal populations (M#@etland et al. 2008). Important

demographics to consider include age, technology, income and inf@meoncerning consumptive
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use, and measuring the monetary value of poaching through an equivalent monetary value or the
willingness to pay for the productinbe helpful (Godoy et al. 1993). Many hunters believe animals
will always be available for usBgwenJones et al. 2003), therefore gauging personal knowledge of
how hunting affects biodiversity as well as personal reactions to the existence of poaching should
also be considered (Gray and Kaminski 1994).
Using CART to explore data

CART (Classificati@nd Regression Trees) is a binary recursive partitioning model that
develops a hierarchical structure of trdased models, classifying predictors based on their relative
importance to the dependent variable (Qian, p.2Mehrotra and Agarwal 2009, NMozand
Felicisimo 2004 First developed by Brieman et al. (1984,3 (N5 Sa ONBI (% K2Y23Sy+z
that act as a predictor of a specific response (Véyssietal. 2008 5SQF G K YR CI 6 NA OA c
Once the initial tree is generated, each tree is pruteechinimize the standard error (Vayésés et
al. 2000). Some advantages of CART modeling include eliminating the necessity of making simplifying
assumptions concerning the daémdminimizing the effects of outliers; a disadvantazfehis
method concersthe nature of splitsBecause the trees are dichotomous, eaclit sgiparates the
data into two portions. However, if one split continues to be split more, the full data set is not
represented in these further splits (for example, if split into 0 and 1, further splits from 1 will not
include those data points alreadyg®aented into 0)(Vaysgres et al. 2000, Moz andFelicisimo
2004).

NonSY GANBYYSyYyGlf dzaSa 2F /!we¢ INB O2YY2yft & dza!
and Fabricius 2000). Some of these useselirecluded medical diagnoses (Vaysss et al. 2000)
andclassifying customer attitudes of telemarketing (Mehrotra and Agarwal 2009). Not commonly
dza SR Ay SO2t23A0If adGddzRASa 65SQlIGK FyR CIF oNXOAdz
applications in such studies as it easily handles continuous andtdisenéables (Qian p.217). For
specific uses of CART in environmental studies, see¥lySsh S Ff & ownnnovI 5SQI G

(2000) and Qian (p.21¢221).
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5SALIAGS /2adF wAa Olinkénse@ation\stBatedres, it pSrksaré ?hh R S &
without problems. Costa Rica has become a famous tourist destination, especially known for its
diverse wildlife and spectacular national parks (Chardonnet et al. 2002, Chase et al. 1998). Tourism
accounted forl4%of gross domestic product (GDP) for Costa Rica in 2009 (WTTC 2010), placing a
great deal of pressure for continued economic development on national parks to balance the
economic advantages of tourism with conservation goals (Alegria 2007, ChasedS&al.
The struggle between economic vitality and conservation appears in many aspects of the
park system(SanchezAzofeifa et al. 2003)Like many developing countries, Costa Rica has limited
resources to funnel into its park system (Chase et al. 1998cHMhg by local communities is a
problem of great concern; hunting within national park boundaries is illegal (Wildlife Conservation
Law No. 7317), but such activities are difficult to monitor and enforce with limited funds. Questions
of biologicalintegk 1@ I f a2 FNAaAS®d alNKR2 .21 omMdpdpo0I | F2dz
longterm goal of the park system is to expand only parks greater than 20,000 hectares in size, as
any expansion of smaller parks would have little effect on the preservafibiodiversity.
Carrillo et al. (2000) tested species abundance between two protected areas with different
hunting restrictions (a national park versus a forest reserve). Results indicated that species preferred
by hunters were less abundant throughdhe forest reserve and more abundant in the national
park, but still at risk. Qualified asaell-protectedr NB I > yR | daoSad OFasS aoSy
/P NNRAEE2 SG Ffd ouwnnnd 6FNY G(GKFG GKS 2@&NBELX 2 A (
urgent issue. In addition, wildlife is often present around homes and communities. In a survey of
wildlife in households in Costa Rica, about one quarter of the respondents indicated they had
wildlife in their homes (Drews 1999). Even so, thereotstmuch data for Latin America on bushmeat

hunting or the commercial aspect of hunting (Chardonnet et al. 2002).
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Research Objective

Carar® a afilcidlg believe poaching is becoming more prominent and is occurring within
GKS LI NJ] Qa 02dzy Rl NA Sa&a Fcorresimhdedz®, (Adriany/ALoVithS linit€édd St & 6 t
enforcement staff of five officers, Carara officials are unsure the extepvaching and where to
target enforcement measuregrom 2004 to 200herewere only twenty-six seizures of poached
animals, totaling 31 animals. The majority of the animals seized were(@aciculus paca)
accounting for 12 animals or 3&rcent of he total. Other animals seized (in order of number
seized) includevhite-tailed deer (Odocoileus virginianus$carlet macaw chickgéra macao)
collaredpeccariegPecaritajacu), and crested guarPgnelope purpurascendVith such a small
number ofseizures over a fivgear span, poaching is either occurring less than anticipated or
/' F NI NI Qa FoAtAdGe G2 LINBGSyd LRIFOKAYy3 A& SEGNBYSH
officials discovered the peccaries from a 2005 seizure already niagriRersonal correspondence,
Adrian Arce)Although animals used for meat are found slaughtered, officials still believe such
seizures are small successBseAppendix3 for documentation of a seizure of a paca occurring in
July 2009.

To better evaluat the relationship between seizures and enforcement, Adriae,Ahe
Director of Research at Carapapvided information orcapital spent for enforcemerfor Cararan
2008. There are five people working in enforcement and the yearly salary for an emfemt officer
is $8,551 USD. Acre estimated costs associated with enforcement to be $4,219 per year for fuel,
using two vehicles valued at $17,103 each, with other equipment totaling an estimateghlacost
of $3,800. Assuming0% depreciation on the veties, the total amount of capital spent on
enforcement within Carara was $49,065 in 2088wever, in 2008 there were only seven seizures of
animals, bringing into question the effectiveness of translating funds into results.slttha low
level of seiztes, there are three possible conclusioR#rst,Carara officialsnay beextremely
effective at preventing poachingerhaps the seven violations were the only ones to occur. Second,

Carara officials are overestimating the extent of poaclaind inaccuratly believe they are
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ineffective at preventing poaching. And thidarara officials aractuallyineffective at preventing
poaching

Arceidentified the animal$e believesto be most at risk of poaching and/or local extinction,
with the top four (in order of anticipated risk) listed as the paghite-tailed deer, collaredpeccary
and scarlet macaw. Additional animals of concern include two avian species: the cresteahduan
yellowbellied seedeater§porophila nigricollisfFour of these animals are used for mehe paca
(known throughout Latin America for its tenderness of meat [Chardonnet et al. 2001{)hile
tailed deer, thecollaredpeccary, and the crested guanwo avian species are extracted as pets: the
scarlet macaw, which is popular in the exotic animal black market, and the yeditied seedeater,
a more localized household pet.

It is important to note that these speciegre identified as vulnerable tpopulation loss in

/' NI N> odzi y2G ySOSaalNAfe (GKNRdAK2dzi GKS N

of Threatened Species, which identifies species at risk of extinetiiogix identified animals are
fAaGSR a &g SIad /2yO0SNy
The goal of this study is to understand the extent of poaching through three main objectives:
1. ldentify communities to target enforcement.
2. Identify animals to target enforcement.

3. Understandthe impact poaching can have on income levels in the communities.

These objectives will be explored through various measures including:
1. General demographic indicators of each community.
2. Summary data on market aspects of poached animals.
3. Perform exploratory data measures through CART modeling to determine potentiallgariab
yielding admitting of hunting.
4. Use results from CART to develop probit models to explain admittance of hunting across all

communities.
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For Carardo improve management of itsnimal populationsofficialsmust understand the
extent of poaching in theark and the reasonis occurs The ultimate goal of this study is to develop

1y26tSR3IS G2 AR Ay GKS YAGAIIGA2y 2F At€S3rt |

Methodology

Interviews were administered tesidents ofsix communitiegAppendix 2) Four
O2YYdzyAlGAS&asY . A2k3datx 9f {dz2NE [ 11 OASYRIZ |YyR
Ganado and arcolesare located along the main road leading to Carara. Nine groups of two to three
students administered doeto-door structued interviews to heads of householdspvering
interactions with wildlife, perceived populations of wildlife, sale of wildlife, opinions towards hunting
and observed hunting activitieBollowing Knapp et al. (201@)erviewsbegan with general
demographic informationand respondents were asked about poaching at the end of the interview.
To help respondents identify animals, flipbooks with illustrations of the animals were used
(Appendix4). Sizes of the communities varied although all were relatively small. A complete sample
was attempted in each communitidiowever, die to time constraints, repeat visits were raltvays
attempted for empty homes. Data for El Sur, La Hacienda, anddlesasvere collected between
June 25 and June 28, 2009; data for Bijaguaiewollected between July 31 and August 2, 2009 and;
data for Quebrad#&anadaoand Tarcolesvere collected between November 19 and NovemBé,
2009. A total o252interviews were condeted.

Data was compiled using Microsoft Excel and analyzed in Stata IC 11 and R. Prices were
O2yPSNI SR FNRY O2f2ySa (2 ! {5 dzaiy3d GKS 22NIR

exchange rate, averaged for 20(826.24 colones per one U.S. Dallar

Results

Demographic statistics
Respondents andender.Of252respondentgTable 1)the majority of theinterviews

were conductedn Quebrada Ganadd4.8%).The next highest shares of responses were in Bijagual
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(19.8%) and @rcoles L7.9%). Three communities each tookder tenpercent of the share: Las Delicias
(8.3%), El Suk(8%) and La Haciend4.4%). Theraverel68femalerespondensand 8 male
respondentsthisgenderspread is 66% female versus 336 male. The split of female to male
respondents varies across communiti€ver 60% of respondentseafemalein Las Delicias, Bijagual,
Quebrada Ganado, andiToles. The ratio of female to maikegreaterin El Sur and La Hacienda
Hacienda is the oplcommunity with moremale respondents (54.6% male, 45.4% femdbéferences

in the male and female ratio could be due to the traditional nature of the commurdgesany women

serving as homemakers; therefore, males may have been at work while feraailaged at their

homes.
Community rg:&az;ﬁis reSsToagﬁ doefnttc; t?(l,/o Male (%) Female (%)

Las Delicias 21 8.3 23.8 76.2
El Sur 12 4.8 41.7 58.3
La Hacienda 11 4.4 54.6 45.4
Bijagual 50 19.8 22.0 78.0
Quebrada Ganado 113 44.8 36.3 63.7
Tércoles 45 17.9 35.6 64.4
All communities 252 100.0 333 66.7

Table 1. Distribution of respondents and gender.

Income.Overall average monthly income for all six communitieabout$463per month or
$5,553per year(Table 2) Average incomeariesdrastically among communitie$wocommunities
have average incomes belotine total average 0$5,553 Las Delicias at $2,2@ndEl Sur at $4,45 The
other four communities demonstrate higher wealth, with La Hacienda at $5,Bgagual with $,590,
Quebrada Ganado at $1, andTarcoleswith $5,722 Quebrada Ganado and Bijagual represent the
largest communities surveyeahd those closest to a main highwayhich could correlate to higher

income levels. La Hacierda NI indmddéamincéngigency. Although the maximum income in La
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Hacienda igloseto Quebrada Ganado andToles, La Hacienda hasly eleverresponsesOne
reported income was much high#ran the other respondentsffectingaverage resultsRemoving this
value from the caldationwould reduce I | I Odv&agdihconie to $3,459, making it the second

lowest average income for the six communities.

Community ?r:/f(:%gee Averii%irr:é)nthly Median Minimum Maximum
Las Delicias $2,2@ $184 $1,596 $342 $6,841
El Sur $4,4% $371 $3,991 $456 $13,682
La Hacienda $6,22 $519 $4,560 $1,140 $22,803
Bijagual $5,590 $466 $4,560 $456 $22,803
Quebrada Ganado $6251 $521 $5,587 $570 $22,803
Téarcoles $5,722 $477 $4,560 $1,140 $19,155
All communities $5,553 $463 $4,560 $342 $22,803

Table 2Summary statistics for income.

Education.Throughout the communities, education levelow with the majority of
respondents (8.2%) having a primary education or low@iable 3) However, the variabn in education
levels differsacross communities. Although primary educatamtounsfor the greatest percentage of
respondentdn all communiies, two-thirds ormore of respondentshavea primary educatiomn El Sur
and La Haciend#n addition, El Sumasthe highest level of universigducated respondents, at 164
which is double that 0® f fedzWd2deducated respondents. Quebrada Gandwsthe highest

level of respondents wit a secondary education 86.6%

24



University or

Community None (%) Primary (%) | Secondary (%) higher (%)
Las Delicias 191 57.1 19.0 4.8
El Sur 8.3 66.7 8.3 16.7
La Hacienda 9.1 72.7 9.1 9.1
Bijagual 20.0 44.0 24.0 12.0
Quebrada Ganado 8.1 48.2 36.6 7.1
Tarcoles 20.0 40.0 28.9 11.1
All communities 136 48.6 28.7 9.2

Table 3. Distribution of responses for education levels.

Age.The average agef all respondents igl0 years with the variation on average age ranging
from 37to 48 yearqTable 4) This result is expectezb surveys were administered to heads of
householdswhich logically fadlinto the middleaged categoryin all of the communities, the age of the
head of household had a wide range, with the youngest head of household being 18 years old (in

Bijagual, Qabrada Ganado, antlarcole$ and the eldest being 84 years old (Quebrada Ganado).

Average age

Community (years) Median Minimum Maximum
Las Delicias 42 41 23 70
El Sur 47 44 22 70
La Hacienda 48 56 21 83
Bijagual 44 41.5 18 78
Quebrada Ganado 37 35 18 84
Tércoles 39 36 18 82
All communities 40 38 18 84

Table 4. Summary statistics for age.

Occupation A vast array of occupationsaged amongespondents. Both the occupation of
the respondent and his or her spouse is reported. Female occupatioge from bartender to

accounting assistant. However, the majority of fema&S @6)are homemakers. The second most
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reported occupation for a femalis student at4.9%, followed by house cleaner a6%. Male
occupations range from painter ttoney make with most men working in agriculture §2%) followed
by work in businesdl0.0%), mechanics (7%) and construction (56%).

Family size The average size of a family in all communities is four individUialde 5) Values
arerounded to the haHpersm to account for slight variatioacrosscommunities. Bijaguas the only
community with an average family size lower than four. The largest families reported include ten
individuals, found in Las Delicias aréiicbles. Summary statistics for all six commitiesdo not yield
YdzOK @ NALFGA2y &nt¢ KRSNB BARS I Tadie Sbgdd hrkafifidval dimension
of the spread of family size betweenmmunities.Results indicate respondents in Las Delicias have the

smallest family sizes whilespondents in drcoles have the largest family sizes.

Community fﬁ%ﬁ;agige ﬁggg;‘; Minimum Maximum
Las Delicias 4 23.8 1 10
El Sur 4 41.7 1 7
La Hacienda 4 36.4 2 7
Bijagual 3.5 26.5 1 7
Quebrada Ganado 4 33.0 1 9
Tarcoles 4 42.2 1 10
All communities 4 33.2 1 10

Table 5. Summary statistics for family size.

Years in the communityTwoindicatorsare representedin Table Go address years spent in
the community. The firsindicatoris the total number of years spent living in tbemmunity. Values
shown are rounded to the half yeafhe second Y RA OF G2 NE &> 2F f AwkS a LISy i
generated to control for variations in ag@lculated by dividing the age of the respondent by his or her
reported years living in the camunity, this indicatorprovides a percentage of life spent in the

community which caprove more insightful into determining how invested an individual is to the
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community.On average, respondents generally spent about half of their lives in their regpecti
communities, but variation was great with minimums staying close or at zero and maximums always

reaching 100a

. Years in % of life spent in| Minimum (% of| Maximum(%
Community . . . .
community community life) of life)
Las Delicias 175 47.1 1.1 100
El Sur 22 45.2 2.8 100
La Hacienda 28 65.4 0.0 100
Bijagual 25 58.3 3.6 100
Quebrada Ganado 22 59.8 0.5 100
Téarcoles 19 52.5 2.7 100
All communities 22.0 56.7 0.0 100

Table 6. Distribution of responses for years spent in the community.

Household petsThe majority of respondents (6346) said they own domestic animélsable
7). Acrossall communities20.3 own wild animals. In three communities, over 25% of respondents
owned wild animals (Las Delicias, La Hacienda, and Bijdguhbeecommunities,(Bijagual, Quebrada
Ganado, and arcole$ respondents believed it was more common to have wildlife in homes than actual

results indicate.

. . Believe it is common for
. Own domestic Own wild . .
Community animals (%) animals (%) people to have wild pets in
their homes (%)

Las Delicias 57.1 28.6 19.0
El Sur 66.7 8.3 8.3
La Hacienda 81.8 27.3 27.3
Bijagual 74.0 28.0 39.6
Quebrada Ganado 60.2 14.3 321
Tarcoles 55.6 24.4 46.7
All communities 63.1 20.3 33.7

Table 7. Distribution of responses for household pets.
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Environmental education indicators

Respondents were asked to rate their level of agreementviorstatements relating to
environmental educatioftwo statements regarding their observations of wildlife in the commuyratyd
one representing their feel@a @ 2 61 NR & / lAbjeeMénfevelslaiBadie§oyizdfas agree,
neutral, or disagree.

Overall, he environmental education indicators tend to yield the belief that residents around
Carara dgossesenvironmental knowledgeHowever, even with péect knowledge of the impacts of
various activities on the environmerknowledge may not directly translate into environmentally sound
behaviorbecause of personal motivations in deviating from such behaVloese motivations could
include complying with social norms, historical activities, or pressure from peers. However, some
individuals may be motivated by a personal desire to hunt or, if hunting is not a social norm, a need to
deviate from what is expecte

2A0DT 1T OA O1I 0O) AT EIT U 1 EOE Although Gafara hag beenh/A O A
under some level of protection since 1978, the dynamics surrounding its existence could be positive or
negative(Table 8) Results indicate the vast majori§l(2%6) ofrespondents enjoy living near Carara,
GAGK mMnnomr: 2F . A2k 3dzaf Qa NBaLRyRSlgelalf Syaz2eiy3
disagreement at 16.7%yith twelve respondents ifEl Suytwo respondents disagreedslith the

statement.
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\Igvaér k? LJ2 ylZdoy livieg néar Carara National Agree (%) | Neutral (%)| Disagree (%
Las Delicias 95.2 0.0 4.8
El Sur 83.3 0.0 16.7
La Hacienda 90.9 0.0 9.1
Bijagual 100.0 0.0 0.0
Quebrada Ganado 87.3 10.9 1.8
Tarcoles 93.2 4.5 2.3
All communities 91.5 5.7 2.8

¢l oftS yd® 5Aa0NROGdziA2Y 2F | ANBSYSyd tS@gSta G2 aL S

2A0DPIT T OA O1 O(O1 OET ¢ AAT OOAOOAKDwHEIAT T U OAAOD
respondentsagreal with the statement, with the minimum level of agreement being 54f6%4._a

HaciendgTable 9) El Sur had the highest level of agreement at 91.7%. LagBelidd La Hacienda had

the highest levels of disagreement, at 33.3% and 36.4% respectively.

w_é aLey P&L_Jétirjgjcan sdbstantially reduce Agree(®) | Neutral (%)| Disagree (%
wildlife populations

Las Delicias 57.2 9.5 33.3

El Sur 91.7 0.0 8.3

La Hacienda 54.5 9.1 36.4
Bijagual 82.0 6.0 12.0
Quebrada Ganado 72.3 2.7 25.0
Tércoles 80.0 2.2 17.8

All communities 74.5 4.0 215

Table95 A a i NAoOdziA2Yy 2F FINBSYSyd tS@Sta (2 aldzyaay3a C

2A0DT 1T OA O1 O7EI Al EZA PI POl AGETT O AOA AO EE
x AOA vt U Onatetage/camimanities ditbt agree with the statement (69%),meaning
they perceive wildlife populations to Hewertoday than ten years ag@ able 10) However, there was

variation within the communities. In Las Delicias, the majority of respondents (52.6%) agreed with the
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statement;therefore,Las Delicias residés may not be observing reductions in wildlife populations. The

highestlevels of disagreement weiia Bijagual and Quebrada Ganado, at 71.4% an8/6 respectively.

w SalLkR Y\E{ilﬁlife[i)(ﬂ)ulaiions are as high today Agree (%) | Neutral (%)| Disagree (%
in my community as they were 10 yeangc

Las Delicias 52.6 10.5 36.9

El Sur 45.5 9.0 455

La Hacienda 30.0 10.0 60.0
Bijagual 18.4 10.2 71.4
Quebrada Ganado 24.3 8.4 67.3
Tarcoles 27.3 13.6 59.1

All communities 27.1 10.0 62.9

Table105 A aGNROodziA2y 2F | ANBSYSyid fS@Sta (G2 a2AfREATS
GKSe 6SNB mn @SFENB |32 dé

2A0DPT 1T OA 01 O$SAAOAAOGETI ¢ EAAEOAO EAO OAABGARA
community © Most respondents (78%) agreed with thetatement(Table 11) Tarcoles had the

highest level of agreement with8862%. The average level of disagreement for this statement was

14.8% and all but one community (El Sur) had disagreement levels under 20%.

e e S o 0V i ] aree 00 | el )] Diseree
Las Delicias 80.9 0.0 19.1
El Sur 58.3 0.0 41.7
La Hacienda 81.8 9.1 9.1
Bijagual 76.0 6.0 18.0
Quebrada Ganado 79.5 7.1 13.4
Tércoles 88.6 4.6 6.8
All communities 79.6 5.6 14.8

. A z A

¢l ofS MM® 5AaGNRoGdziA2Yy 2F | ANBSYSyd t50S8ta (2 658
Y& O2YYdzyAile o¢
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2AO0PT 1T OA O OSEOAOOCEOU 1 £ xEI Al Cosmbunitesd EI BT O
are not differentiated for summary statistic$ this statement because only one respondent disagreed
(Table 12)This strong level of agreement concerning biodiversity indicates general environmental
knowledge is persistent throughout communities and respondents understand the importance of

biodiversty.

w S a LJ2 yBiversity & wildlife is important for the
SY@ANRBYYSYé

All communities 99.6 0.0 0.4
¢CFofS MH® 5A&0GNROdzGAZ2Y 2F | ANBSYSyld fS@Sta (2 a5A

Agree (%) | Neutral (%) | Disagree (%

Hunting dynamics

Attitudes towards hunting.Hardly any respondents believédL i A & fohudtt 84 h Y
(12%)(Table 13)Tarcoleshad the largest percentage of respondentsstating G A& 21L& | & 2y
aLISOASE | NB (i KNFatl18 3o/ dwevedtiiese SeEpbridentd dlso had Bé largest
proportion of those against hunting or extracting, witB.4% statingy L i A & ANl So@Bukitiels Y & ¢
had at least 50% of respondents statd. i A & whiShpB®Wdedwilzakle insight into community

values ofwildlife and view towards hunting.

wSaLRyasS o] It is okay as | Itis okay &
you feel about others . longasno | longasitis I am .
hunting or extracting Itis al\;vays species are for indifferent Itis ngz ver | Prefer no('f to
animals in your OK(%) threatened by| subsistence| toit (%) OK(%) respond(%)
O2YYdzy A g extinction(%) (%)
Las Delicias 0.0 9.5 23.8 0.0 52.4 14.3
El Sur 0.0 8.3 8.3 16.7 66.7 0.0
La Hacienda 0.0 0.0 18.2 18.2 63.6 0.0
Bijagual 0.0 10.0 16.0 6.0 66.0 2.0
Quebrada Ganado 2.7 9.8 8.0 3.6 67.0 8.9
Tércoles 0.0 13.3 11.1 2.2 73.4 0.0
All communities 1.2 10.0 11.9 4.8 66.5 5.6

Table135 A ali NAOdziA2y 2F NBalLlyaSa (2 dal2¢ R2 @&2dz
O2YYdzy A léKé



Reasons for huntingBased on conversations witkdrianAcre(Director of Investigatiopand
lyG2yA2s F F2N¥YSNI Kdzy i SNI FyR 2yS 2F / F NI N} Qa OdzNN
why people engage in hunting or extraction activities, St f  BabdhehidesRBaportion of
responses, averagir.®b6 across communitigable 14)a { dzo & A aveérdyetBd. P4 across
communities; howeverd { dzo & A wiad &tefl ©®ySo&er 50% of respondents in Las Delicias, El Sur and La
Hacienda. This variation could inglie these communities, located at the rear of the park, may depend
more on subsistence than communities closer to the more developed highway (Quebrada Ganado and
Tarcoled. Yetd { St f  @adkitddvdorR &tén thad { dzo & A i év&yclnSriunity except La
Hacienda. Perhaps market influences are more at play in the communitysttmistencebased
reasonsd h (i Kv@shikso an available choice. Soméhefadditional reasons cited include: 1) to eat
(three responses); 2) to owném (two responsesg) for fun (two responses}) lack of educatiorftwo
responses)35) to kill them; 6) they like it; 7) poor education; 8) for lack of protectiono ®e

destructive 10) ignorance and; 11) to make more money.

3\;\:)1? trallinl_lf\]i“e)c/),palleShurjtJ ) Sport(%) Tradition(%) Sell (oo/ro)trade Sub(soi/j)tence N:;g:(;ﬂ;;:? '
2NJ SEUNJI Ou
Las Delicias 28.6 33.3 81.0 71.4 4.8
El Sur 33.3 25.0 75.0 50.0 8.3
La Hacienda 45.5 18.2 63.6 72.7 0.0
Bijagual 28.0 6.0 58.0 42.0 8.0
Quebrada Ganado 46.9 25.7 57.5 30.1 5.3
Téarcoles 28.9 15.6 68.9 35.6 8.9
All communities 37.7 202 62.7 39.7 6.3

Table145 A aGNROdziA2y 2F NBalLkRyaSa F2NJ a2 Keé R2 @2dz KA
Estimates of number of huntindamilies.In order to gage the prevalence of hunting,

a question on the survey asked respondents to estimate the number of families who participate in
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hunting activities in their respective community. These estimates will yield valuable inforniation
estimating how many animals are hunted extracted in each communityr.o develop a holistic picture

of how prevalent hunting is within communities, looking at the proportion of families who engage in
hunting is important. Local officials provided informatiom the total number of inhabited homes in the
communities. Results (Table 15) indicate hunting occurs most,dftearms of number of families that

hunt, in Bijagual and Tarcoles, with 6.9 and 6.7 families, respectively. However, based on percent of the
total community, it appears hunting is most prevalémtLas Delicias and Bijagual, with 6.4% and 5.9% of

the community engaging in hunting, respectively.

Average number of|  Total number of Estmated percent of
Community familiesreported as families in families that hunt in
hunting community community

Las Delicias 3.4 53 6.4
El Sur 0.3 18 1.7
La Hacienda 1.0 28 3.6
Bijagual 6.9 118 5.9
Quebrada Ganado 3.9 283 1.4
Tarcoles 6.7 203 3.3
All communities 22.2(total) 703 3.2

Table 15. Estimates of thmimber of families engaging in poaching activities.
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Animal -related variables

Crested guanThe crested guawasmost often seen in El Sur, Las Delicias, and La Hacienda
(Table 16)Quebrada Ganado ariarcolesdo not see he crested guan as much, whiglas expected as
those two communities are along the main highway at the front of the park. For all communiti&%p 32.
reported seeing less of the crested guar2009 (the year data collection occurrgdanin the previous
year, indicating respondentdid not observedeclines in population numbers. On averagéPo of
respondents reported the crested guan was for sale, indicating it is poaaalentanimalwithin the
market. Following this point, there were only four reported sale prices for the crested guan, ranging
from zero (El Sur, La Hacienda, BijagualTardole$ to two responses (Las Dddis and Quebrada
Ganado)An average of 14.3%f respondents repoddthe crested guais hunted;the average number

hunted or extracted per family per month@s3, based on 119 observations.

Seen this Averagett
Seen near | Seen less thig Is the animal Medianprice animal hunted or
Crested Guan home in the | year than last|  for sale? re ortpe q hunted or | extracted per
last year (%) year (%) (% yes) P extracted? family per
(%) month

Las Delicias 52.4 33.3 18.8 $48 19.1 0.8
El Sur 91.7 25.0 8.3 - 16.7 0.9
La Hacienda 455 60.0 9.1 - 9.1 0.8
Bijagual 52.0 40.7 2.8 - 20.0 0.2
Quebrada Ganado 19.5 19.2 3.9 $29 8.9 0.1
Tarcoles 15.6 42.9 2.4 - 20.0 0.3
All communities 32.5 32.6 5.0 $29 14.3 0.3

Table 16Distribution of responses for crested gueslated variables.

Yellow-bellied seedeaterRespondents from El Sur report seeing the yelteNied
seedeater the most (91.7%@ll other communities had less than 70% of respondents reporting sightings

of the yellowbellied seedeate(Table 17)On average, the respondents did not see less yelieled
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seedeatersn 2008 than 2009When asked whether the yellebellied seedeater was for sale,

percentages saying yes varied between communities, ranging from 60.0% (Las Delicla®bto

(Quebrada GanadaYVith overall low reports of sale with anenage of 25.7%, the yellobellied

seedeater may be sold in only a few of t@mmunities The median price reported iS8based or21

observatons for the cost, raging from zero in El Sur to sixTidrcolesand Quebrada Ganado. Reports of

the yellowbellied seedeater being extractdcbm the forestare all under 50%, withn averageof

27.0%.The average number of yellebellied seedeatersxtracted per monthis 1.7 across all

communities, basedn 117observationgangingfrom threeto 57 betweencommurities.

Seen this Average #
. Seen near | Seen less thig Is the animal . . animal hunted or
Yellowbellied . - Median price
seedeater home in the | year than last|  for sale” reported hunted or | extracted per
last year (%) year (%) (% yes) extracted? family per
(%) month
Las Delicias 66.7 35.7 60.0 $15 47.6 3.8
El Sur 91.7 8.3 16.7 - 41.7 3.3
La Hacienda 54.6 16.7 18.2 $48 27.3 1.3
Bijagual 62.0 23.3 37.8 $76 28.0 3.0
Quebrada Ganado 45.1 40.8 14.4 $67 19.3 1.1
Tarcoles 64.4 33.3 29.3 $21 31.1 1.1
All communities 56.4 31.2 25.7 $38 27.0 1.7

Table 17Distribution of responses for yellohellied seedeaterelated variables.

Scarlet macaw The scarlet macaw is viewed quite often in all communities, with 100% of the
respondents from Las Delicias, El Sur, La Hacemdi8ijagual seeing the(iable 18)Most
respondents did not see legs2008 than in 2009ndicating the scarlet macaw is well established in the
communities. When asked if the scarlet macaw was for sale, on avelagé said it was, with a range
of 20.4% (Bijagual) to65% (a Hacienda There arel8total observations for price points of a scarlet

macaw and the median cost is $190, ranging from $10®28&b On average43.0% of respondents said
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the scarlet macaw was extractedth an average obne macawextracted per hunting family per

month, based onl05observations.

Seen this Average #
Seen near | Seen less thig Is the animal Median orice animal hunted or
Scarlet macaw home in the | year than last|  for sale? re ortcg q hunted or | extracted per
last year (%) year (%) (% yes) P extracted? family per
(%) month

Las Delicias 100.0 30.0 50.0 $285 47.6 0.5
El Sur 100.0 16.7 41.7 $285 50.0 2.0
La Hacienda 100.0 10.0 54.6 $143 36.4 1.0
Bijagual 100.0 18.4 20.4 $105 42.0 0.1
Quebrada Ganado 982 12.8 215 $285 37.3 0.9
Tércoles 9738 27.9 50.0 $124 55.6 1.7
All communities 988 182 31.3 $190 43.0 1.0

Table 18Distribution of responses for scarlet macaglated variables.
Collared Eccary.On average40.4% of respondents have seen tbellared peccary around
their home during the past yeaf those respondents, 38% have seen less 2008thanin 2009(Table
19). Sale of the collared peccary is not frequent, with an avera@d @% of respondents reporting it is
for sale. The mediaprice reported is $38; with 19 observations, the median price ranged from $29 to
$72 across communitiesvith anywhere from zero observations (La Hacienda) to five observations (Las
Delicias) Over half othe respondents reported the collared peccary ismted 63.6%), although there is
a lot of variance among communities, ranging from 8.3% to 74.0% of résptmAn average dt.4

collared peccarieare hunted per family per month, based dri7observations.
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Seen this Average #
Seen near | Seen less thig Is the animal Median orice animal hunted or
Collared peccary | home in the | year than last|  for sale? re ortcg q hunted or | extracted per
lastyear (%) year (%) (% yes) P extracted? family per
(%) month
Las Delicias 57.1 53.3 33.3 $29 57.1 2.7
El Sur 58.3 33.3 25.0 $38 8.3 1.3
La Hacienda 54.6 60.0 9.1 - 27.3 1.3
Bijagual 68.0 30.3 39.5 $48 74.0 8.8
Quebrada Ganado 27.0 35.7 18.5 $72 50.5 15
Tércoles 26.7 40.0 23.3 $29 55.6 15
All communities 40.4 38.0 24.4 $38 53.6 2.4

Table 19Distribution of responses for collared peccaejated variables.

Paca.The paca was identified AdrianAcre as the animal most at risk of poaching. About half

of the respondents reported seeing the paca near their homes in the past #8&#4) and hae seen

less in 2009 than 20080 9%)(Table 20)Over half report the paca is for sa¥6(6%), ranging from

43.4% (Quebrada Ganado) to 86.4% (Bijagual). The cost of a paca is bagaubear8ations and the

median reported price for all communities#i§7, which is also the median price for El Sur, Quebrada

Ganado and drcoles. Most respondents 471%) report the paca is huntedarneringhe largest

percentage of respondents repiing hunting across all of the animals in questidhe average number

hunted per family per month i4.4 paca, which is based dr21observations, ranging frormeroto 30in

the sixcommunities. Overall, the paca has more observations contributing to its evaluatiamting

and salehan any of the other animals, whichmag ¢ F A NY 2 FFTA OA | f &d misich the\ &

paca is hunted
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Seen this Averaget
Seen near | Seen less thig Is the animal Median orice animal hunted or
Paca home in the | year than last|  for sale? re ortcg q hunted or | extracted per
last year (%)| year (%) (% yes) P extracted? family per
(%) month
Las Delicias 47.6 64.3 73.7 $81 71.4 3.7
El Sur 75.0 40.0 66.7 $57 50.0 6.1
La Hacienda 36.4 66.7 45.5 $76 54.6 2.8
Bijagual 72.0 56.8 86.4 $65 86.0 12.0
Quebrada Ganado 34.5 447 43.4 $57 74.1 33
Tarcoles 37.8 43.8 51.2 $57 73.3 2.7
All communities 45.6 50.9 56.6 $57 74.1 4.4

Table 20Distribution of responses for pagalated variables.

White-tailed deer.Data on the whiteailed deer varies across communities. The percent of
respondents who have seen whitailed deer around their homes in the past year varies, with an
average o#15.2%6 for all communities ranging from under 30% (La Haciand®uebrada Gaado) to
100% (El Su(Yable 21)On average, 48.6% afspondents have seen less deer in 2009 thatheén
previous year, butesults encompasa wide rangdrom 31.3% (Las Delicias) to 64.3Parcole3.
Reporedsale of whitetailed deer also has a widpread, from 18.2% (La Hacienda) to 60.0% (Las
Delicias) with an average d30.8%. The median price reported is $61 across the communities, but there
are only nine observations for pricedicatingthe price is not a robust estimatén average of 58%of
respondents report the whit¢ailed deer is hunted or extractedith a range of 18.2% (La Hacienda) to
80.0% (Bijaguall-he wide range of responsbstween communities for these variables may indicate a
lack of consistency concerning hunting behavmting whitetailed deer may not be prevalent in
communities like La Hacienda, where there are low reported percentages of sale and hunting. The
average number of deer reported as hunted per family per month8swhich is based oh10

observations.
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Seen this Average #
Seen near | Seen less thig Is the animal Median orice animal hunted or
White-tailed deer | home in the | year than last|  for sale? re ortcg q hunted or | extracted per
last year (%)| year (%) (% yes) P extracted? family per
(%) month
Las Delicias 85.7 31.3 60.0 $63 76.2 3.4
El Sur 100.0 41.7 58.3 $76 58.3 2.7
La Hacienda 27.3 50.0 18.2 - 18.2 1.3
Bijagual 74.0 52.9 36.8 $57 80.0 5.3
Quebrada Ganado 26.6 48.3 23.2 $52 40.2 0.6
Tércoles 311 64.3 24.4 $54 77.8 14
All communities 45.2 48.6 30.8 $61 57.8 1.8

Table 21Distribution of responses for whitiiled deerrelated variables.

Admittance of hunting.An important aspect of this study is to determine where Carara

should focus enforcement measures. To aid in this objectivadarit variable was generatedf the

respondent admitted that any of the animals surveyed was hunted, they were assigned a 1; other

respondents were assigned aTheadmit variable can be seen as a measafé¢ruthfulness. Hunting

occursat some levein the @mmunitiesand through personal experience while out in the field, it was

clear there was a strong negative stigma surrounding the discussion of poaching throughout the

communities.Throughout surveying, some respondents become agitated and resistanirtpleting

the interview once poaching questions were askElderefore, given these experierg;¢he admit

variable may help to uncover some community dynamics not apparent in other aspects of the interview

and will hopefully provide additional insight f@arara officials when determining how best to move

forward with enforcement. It is important to clarify thatenitting huntingoccurs carindicate a hunter

or a person with close relations to huntdyat can also indicate respondents unaware of hunting

activities. However, observations of truthfulness in communitias provide indicators for targeting

enforcement based on this assumption that radmittance is untruthful andintruthful communities
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are more likely to be associated witlegal activitiesTable 22 indicates the share of respondents

admitting hunting occurs for thadmit variable andor each of the six animals in question.

Yellow White-
. Admit (all) Crested bellied Scarlet 0 0 .
Community (%) guan (%) | seedeater | macaw (%) Peccary (%] Paca (%) | tailed deer
(%)
(%)

Las Delicias 85.7 19.1 47.6 57.6 57.1 71.4 76.2
El Sur 66.7 16.7 41.7 50.0 8.3 50.0 58.3

La Hacienda 63.6 9.1 27.3 36.4 27.3 54.6 18.2
Bijagual 96.0 20.0 28.0 42.0 74.0 86.0 80.0
Quebrada Ganado 83.2 8.9 19.3 37.3 50.5 74.1 40.2
Tércoles 88.9 20.0 311 55.6 55.6 73.3 778

All communities 85.3 143 27.0 43.0 53.6 74.1 578

Table 22Distribution of responses for admittance of poaching.

Determining market value and hunting prevalence across communitiéable 23

summarizes the cumulative results across communitieshi@isix animals included in this studywo

measures help determine market value of animals: 1) the number of respondents reporting the animal

was for sale and 2) the cost of the anin¥ss. stated earlier, mdian valuegor the price of the animadre

used to better eliminate outlier responseBhe third measure, the percentage admitting huntingn

provideindicatorsof prevalence of hunting throughout all of the communities includirgclv animals

are hunted or extracted most often. Based on the results, the paca is hunted the most (74.1% of

respondents say it is hunted), followed by the whidded deer (according to 57.8% of respondents),

collared peccary (53.6% of respondents), tanacaw (43.0% of respondents), yellbellied

seedeater (27.0% of respondents), and crested guan (14.3% of respondents). The ranking of the animals

by percent admitting hunting is synonymous witrian! ONB Q &

NI y1Ay3

27

FYAYE &

parallelindicatesthat Carara officials have a good idea of what is occurring within the parks boundaries

and are aware of theirwn limitations in enforcement.
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Looking at the percent of respondents admitting sale can help determine which animals hold a
strong market presence and which do not. Respondents admitted the paca was for sale the most
(56.6%) followed by the scarlet macaw (31.3%), white tailed deer (30.8%), Yellbed seedeater
(25.7%), collared peccarg4.4%), and crested guan (5.0%). Bamethese results, it is safe to assume

the crested guan is not often sold in the market.

. Percent admitting Percent admitting
Animal salg%) Market valug$) hunting (%)
Crested guan 5.0% $29 143%
(Penelope purpurascens
Yellowbell!ed §egdeater o5 W $38 27 0%
(Sporophila nigricoll)s
Scarlet macaw 31.3% $190 43.0%
(Ara macao)
Collarecpeccary 24.8 $38 53.6%
(Pecari tajacu)
Paca
0,
(Cuniculus paca) 56.6% $57 74.1%
White-tailed deer 30.8% $61 57.8%
(Odocoileus virginianus)

Table 23 Sale, valueand hunting results for the six animals.
Analysis of admittance

The primary goal dahis studyis to determine specific communitiédsr Carara officials to target
enforcementmeasuredo best combat poaching o begin, an initial look is given to the relationship
between theadmit variable and each community. This relationship was established through general
pair-wise correlations and indicatesitial communitiesto consider throughout the rest of the analysis
Of the six communities, three were statistically significant in their relationshigitoit. These three
communities are El Sur (10% level), La Hacienda (5% level) and Bijagual (5& BueBnd La
Hacienda have negative coefficients, indicatingradency towards nomadmittance; Bijagual has a

positive coefficient, indicating a tendency towards admittance.
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CART imextutilized as an exploratory method to determine potential varialalffecting
admittanceacross communitiesAs a second level of alysis, probit regression models are used to
determine the statistical significance each predictor has on the dependent va(iddiée 24)

Following are seven trees used to determine the importance of variables on admittance. Trees
were generated fothe admittance okach of the six animals, as well as the genadahit variable
defined above. Variables used to determine admittance are age, gender, educational level, community,
percent of life spent in the communifyrscomm_pergyesponses to two oftte environmental indicator
statements [ enjoy living near Carara National Parkd Hunting has little impact on wildlife populatipn
responssto dHow do you feel about others hunting or extracting animals in your commanity® y 2 ¢
NE ¥ S NN ROKfhte | @ 8KBEo&a S0 YR gKSGKSNI 6KS NBalLRyRSYy
Community is indicated numericallyhe code for the communities is as follows; lLas Delicias; QEl
Sur; 3¢ La Hacienda; ¢ Bijagual; & Quebrada Ganado and;gTarcoles.

Fa probit analyses, categorical data is treated differently (due to variations between Stata IC 11
and R)BecausdéOK huntcommunity code, and education are categorical data, one category was
eliminated from the regression. Las Delicias (community cosa&)emoved because it represents the
community closet to the average percentage of admittance (the overall average5:8% and in Las
Delicias, 85.7% of respondents admitted hunting occurred). Fd&hihuntthe response that it is never
OK to hunt is nmoved as it represents the polar response among the selection. For education, primary
is eliminated as the highest share of respondents fell into this categ6%g)4

Admit variable.Based on the standard errpthe admit tree was pruned teixbranches
(FHgure 1) For respondents who admitted hunting occurred &y of the animals, the most important
factor determining admittancevere responses to th€®©K huniquestion This primary split providesn

8.53%reduction in prediction errorHowever, ifyrscomm perchad been the primary split, the
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reduction in prediction error would have been 8.06Pke similarity of prediction errors indicatbsth
variables are important foclassifying admittance

At the primary split, the respons@refernot to resi2 Yy Ro¢ the OK huniguestionclassified
non-admitters. The second split in the tree concerns community cddiee Irespondent lived ifEl Sur,

La Hacienda, Quebrada Ganaddrarcolesthey were likelynot to admit hunting occursleaving Las

Deliciasand Bijaguabs communities admittingunting. Thethird split indicates that respondents living

in their communities for less thab6% of their livesendednot to admit hunting occursCommunity

code appears a second time, further classifying the farradmittingcommunities into a terminal

node with El Sur and La Hacienda not admitting hunfiigs division leave3uebrada Ganadand

Téarcolego be further split bythe OK huntquestion which appears in the tree for its second tiniée

responses 0OK huneppearagainwitha L4 A& hyY & f2y3 | & yand@lsiISOASa |
never OKsegmented into noradmittance. The final split for the admit tree is percent of life spent in

the community, also appearing for its second time, wiitbse spending under 51.5% of their lives in the
community not admitting hunting.

The results of CART modeling are best understood as a systematic guide to determining
admittance by focusing on the terminal nodes. Following the branches, respondentdoniat admit
hunting occurs are classified as follows:

1. Individuals respondingPrefern2 i (1 2  MJEhéa QEZhynRestion.

2. Individuals living in El Sura HaciendaQuebrada Ganado, aridrcolesunder 5.6% of their

lives.

3. Individualdiving in El Sur and La Hacienda who have lived in these communities over 5.6%

of their lives.
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4. Individuals living in Quebrada Ganado dr&coledor less than 5.2% of their lives and
responded withit is OK as long as no species are at risk of extiiéid\ istnever O&to

the OK hunguestion

factor(oli_humrﬁ

l

factonicomm_jode)r2,3.5.6

0 1

yrscomm_pgrc< 0.05564

0 1
| factor{comnh_code)F2,3

0 1
factor(ok |hunt 72,5

YrSCOmm "113_|

1 1

0 1
Figure 3 CARModelfor the admitvariable.

As a second step to the evaluation of admittartbe three predictors appearing in this tree
became the dependent factors in a probit regresgidable 24)EISur was significant al0% and La
Hacienda was significant at S#oth of thecoefficiens arenegative. These results indicate that
significantly more respondents from El Sur and La Hacienda do not admit hunting than from the average
community, Las Del@s (negative indicates closer to zero). This result cosfinefourth split of the
tree, where these two communities are separateda terminal nodeas notadmitters Thethird branch
of the tree, ercent of life spent in the communityas significanat the 10% levelwith a positive
coefficient, individuals living in the community longer tend to admit hunting océ&instheOK hunt
question,which appeared as the first and fifth branches of the tiéek S NS Bréfi goiitds &
NE & Li@ag Significatly different from those who said hunting was never OK at the 1% Veitiela

negative coefficient. The constant is significant at 1% and the pseBs 13.86.

44



Crested guan admittancekor the crested guanhe OK huntjuestionis revealed a the
Y240 AYLRNIIFY(d @I NWitisokhyRglong dsindkspeligsarelhrgaieSedl by2z T a
SEGAYOLARY ZEY REREEF SNBY 8§ NI ¢ 2dhaiatterizingBamtasitianed(Figure 2)
UsingOK huntas the primary split reduces predicti@nror by 13.1%; age served as the alternative split,
which would have providedn 11.1% reduction in prediction erroEonsequentlyageappears as the
second split in the treawith respondents under 22.5 years not admitting the crested guan is hunted.
Gender is the third split, indicatinigmalesdo not admit the fourth splitconcernspercent of life spent
in the community, with those spending under.2% of their life in the community not admittirtg
hunting The final division seen in this CART maslebmmunity code, with respondents from La
Hacienda, Bijagual and Quebrada Ganado not admitting hunting of the crested guan.
The classifications of nesdmittanceare asfollows:
1. Individualsresponding. & A& 21te& a t2y3 a y2 &LISIOxSa |
AYRATT Sty NBE © & NJA yi Z2ta thelOK huNgsjdestigny R £
2. Individualsyounger than 22.5 yearswhoresponded. & A a |t gl &8a& hyYZé aLi
F2NJ) adzoard & G Sy O Say BeD&Huht quarséon.
3. Femalediving in their respective communities under 26.5% of their lives who are older than
225yearsandresponded LG A& | f gl &a hyYXé aLG AoaaLhiy Az f
Yy S @S Ndr theYoKhunt question.
4. Females living in La Hacienda, Bijagual, and Quebrada Ganado who have lived in their
respective communities over 26.5% of their lives, are older than 22.5 years, and responded
withaLd A& Ffgle&a hYZé alilyro Iy Araa fofte@®aNd | hay A G

hunt question.
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factor(ok_?um}i’ 4.6

)

age<[22.5

gendf 0.5

1] 1
yrscomm_perc< 0.2651 ‘

0 1
facton(comm| code)F3 4.5

Co

0 1

Figure4d. CAR™odelfor crested guan admittance.

The probit resultsndicategenderreturnsa statisticallysignificantresult, at the 1% leve[Table
24). With a positive coefficient, males tend to admit the crested guan is huQedbrada Ganado is
significant at 5%; with a negative coefficient, this result indicates respondents from Quebrada Ganado
do not say the crested guan is hunted. The respditsie okay as long as no species are threatened by
S E { A yixhelomyystatistically significant response in this regression concernirgkHheunt
guestion.Twofactors fromOK huntare omitted from the analysias theypredict failure perfectlyThe
constantis significant at the % level and the pseudd is 11.5%.

Yellow-bellied seedeateadmittance. The main factor foadmittance of extraction of the
yellow-bellied seedeateiscommunity code, which splits in an interesting man(fégure 3)Terminal
nodes for nm-admittance are seen on both sides of the community ceg; therefore, results for this
CART model require a twzart interpretation. Community code as the primary split redupesdiction
error by 3.9%; the second option for tipgimary split was percent of life spent in the community, which
would have provided a reduction of 3.4% in prediction error, and interestingly, does not appear in the

resulting CART model. Quebrada Ganado is the only community classified to the leftthilerimary
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split; gender occurs s the second split for the left side indicating females tend not to admit the-yellow
bellied seedeater is extracted. Age is the third split, with respondents (males) over 44 years saying the
yellow-bellied seedeater is ¢vacted. On the right side of the initial split, whigftludesall communities
except Quebrada Ganado. Age comes through as the second split for the left side, with those younger
than 20.5 years not admitting the yellebelliedseedeater is extracted. Agdso represents the third
and fourth splits here, which can be condensed to classify respondents younger than 48.5 years and
older than 34.5 years as nadmitters of yellowbellied seedeater extraction.

Following the branches, respondents who do notdichunting occurs are classified as follows:

1. Females from Quebrada Ganado.

2. Males over 44 years from Quebrada Ganado.

3. Individuals younger than 20.5 years from Las Delicias, El Sur, La Hacienda, Bijagual or

Tarcoles
4. Individuals older than 34.5 years buiynger than 48.5 years from Las Delicias, El Sur, La

Hacienda, Bijagual drarcoles

factor(comlrn_code}'-ﬁ

)

gendf 0.5 age<|20.5

Figure 5 CARModelfor yellowbellied seedeater admittance.
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The probit for the yellowbellied seedeater yields three statistically significant variafleble
24). Gender (male) is statistically significant at the 10% level; with a positive coefficient, males tend to
admit the yellowbellied seedeater is extracted which is consistent with the second split for the left side
of the CART model. Two communities returnhagtatistically significant results: Bijagual and Quebrada
Ganado at the 10% and 1% level, respectively. The significance of Quebrada Ganado mirrors the CART
model, as this community represents the primary split towards-admittance. Bijagual, on the o
hand, does not appear in the CART model. The ps&ttw this probit is 4.4%.

Scarlet macawadmittance. For those respondents admitting the scarlet macaw is extracted
from the park,educationis the primary splitvith respondents with lesthan a university education
being separated into the not admitting nodEigure 4) University educated respondents are put into a
terminal node of admittance. Using education as the primary sgitices prediction error by 2.6%;
community code represents theecond best primary split, which would have reduced prediction error
by 2.2%. Therefore, both education and community are important factors and community appears in the
tree as the second branch with respondents from La Hacienda, Bijagual and Quebrada Gain
admitting hunting occurs.

Respondents who do not admit hunting occurs are classified as:

1. Individuals from La Hacienda, Bijagual, or Quebrada Ganado who do not have a university

education.
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factor(comm| code)F3 4.5
0 1

Figure 6 CARTodelfor scarlet macaw admittance.

For the scarlet macaw admittance probit model, university educatdhe only statistically
significantvariableat the 5% leve(Table 24)University education has a positive coefficient, indicating
university educatedespondents tend to admit hunting occurs, corresponding to the CART niduel.
pseudoR for the scarlet macaw probit is 3.0%.

Collared peccaryadmittance. The peccary admittandeee shows community code dke
primary split providingan improvement of7.0%for prediction error. Responses to ti@K huntjuestion
ranked as a secondary split, and if used, would have provided an improvement of 6.6% in prediction
error. Respondents from El Sur and La Hacienda do not admit hunting occurs for the collareg, pecca
creating a terminal nodeDK huntresponses do appear as the second split, \fith NS FSNJ y2 G G2 NX
being classifieds another terminal node of neadmittance.The final split in the tree is percentage of
life spent in the community, with individls spending less than 3.1% of their lives in their communities
not admitting hunting.

The three terminal nodes in this tree determine the following classifications foadomttance:

1. Individuals living in El Sur or La Hacienda.
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2. Individualdiving in La®elicias, Bijagual, Quebrada GanadoT &rcolesvho responded
Gt NBFSNJ y 2ta thelOK huNiRiastidd.y R £
3. Individualdiving in Las Delicias, Bijagual, Quebrada Ganadiareolesvho have spent less

than 3.1% of their lives in their respective communities.

famor(comrp_code)=2,3

I

factor(old_hunt =6
0 1

yrscomm_pgrc< 0.03128

1

Figure 7 CARModelfor collared peccary admittance.
The collared peccary probieveals several statistically significant varialflesble 24) First, El
Sur and La Haciendae both statistically significant, at the 1% and 5% levels, respectively. Both
variables have negative coefficients (a tendency of-admittance), which parallels the conclusions of
the first branch of the CART model. Also mimicking the CART modedspiansed t NS FSNJ y 24 (2
NB a LI th&GK huniuestion is statistically significanwith a negative coefficienst the 1% level.
In line with the third branch of the tree, percent of life spent in the community is statistically significant
at the 10%@vel, its positive coefficient indicates a greater percent of life spent in a community yields a
tendency to admit hunting occur§he pseudd? for this probit is 12.0%.
Pacaadmittance. The response to th®K huniguestionisthe most important factorn

determining admittancéor the paca being huntednimicking theprimary split in theadmittree. OK
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huntimprovedpredictionerror by 56%;responsesta | dzy G Ay 3 KIFa fAGGtS AYLI OO
would have improved prediction error by 3.9% if used as the primary Bplitating theOK hunt
variable is a bettepredictorof admittance This primary split classifiést NS ¥ SNJ y 2asa (2 NBaLR:
terminal node fomon-admittance.Community codeappears as the second branch in the tree, with El
Sur and La Hacienda appearing as a terminal node foadarittance. The finalddit in the treefocuses
onresponsestd | dzy G Ay 3 KIF & fAGGE S Awhicha@leve’ gf agickerheRtftodht S LJ2 LJc
statement (disagree, neutral and agree). If individuals felt neutral or agreed with this statement, they
were classified in a terminal node of nadmittance.
Non-admittance can be classified as follows:
1. Individuals responding t NI ¥ S NJ y 2ta thelOXK huNiuiastidd.y R é
2. Individuals from EI Sur and La Hacienda with any response othetthaNB F SNJ y 2 G (2
NE & LI th&GK huniuestion (at this point, all individuals from El Sur and La Hacienda
are classified as neadmitters).
3. Individuals who felt autral or agreed to the statemerit | dzy G Ay 3 Kl & fAGGE S AY
LJ2 LJdzt wihd\ligeyind as Delicias, Bijagual, Quebrada Ganad@roolesand responded

with anything butd t NB ¥ S NJ y 2td thelOK huNifuéstion.y R €
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factor(olni_hum)=6

)

factonfcomm_code)F2,3

0 1

factorthunt [nobadF2,3

0 1

Figure8. CARModelfor paca admittance.

The first segment of the CART tree revéals NB ¥ S NJ Y 2asanindcatdiBfadr? y R €
admittance.Theprobit regressiorreveals this response as statistically significant at the 1% (€able
24); with anegativecoefficient the probit results coincide with the CART madedr the second split,

CART recognizes El Sur and La Hacienda asdnaittance predictors; the probit reveals El Sur to be
significant at the 10% levdla Hacienda is not statistically significavitmicking the third split of the

CART model, both neutral and agree responsestodzy G Ay 3 Kl & fAGGE S ALl O
statistically significant, with negative coefficients, at the 10% level. The constant is significant at the 1%
level and the pseud®is 8.9%.

White-tailed deer admittance. White-tailed deer admittance is strongbharacterizedy
community codewith members of El Sur, La Hacienda, and Quebrada Ganado not adniitienthng
branches for this primary split indicatke strength of conmunity code as a classification predictord
ultimately did not require the tree to be prune8y classifying thevhite-tailed deer admittance variable
by communiy, the error is improved 2@%.Forthose respondents not admitting, age appeassthe

nex split, with those older than 29.5 years not admittidigreement levels téHunting has little impact
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2y @At Rt A TappedssitiidAinal apkir2the éree with respondents who felt neutral or agreed
with the statement not admitting.
Classifications for neadmittanceare:
1. Individuals over 29.5 years who live in El Sur, La Hacienda, or Quebrada Ganado.
2. Individuals agreeing or feeling neutral to the statemédunting has little impact on wildlife
LJ2 LJdzt ivhib &r2 yhéler 29.5 years and live in El Sur, La Hacienda, or Quebrada Ganado.

famor(comrn'_code)=2 35

I

age>329.5

0 famr(humlnobad)::e.a 1
0 o0
0 1

Figure 9 CART model for whitiailed deer admittance.

With community acting so strongly in prediction of admittance with the white A f SR RS SN A
CART model, it is not surprig find the statistical significance withcommunityvariablegTable 24)La
Hacienda and Quebrada Ganado are statistically significant at the 1% level; their negative coefficients
indicate these communities tend not to admit hunting occurs. Bijagual, which is also in the CART model,
is not statistically significant. None dfe other predictors in the CART modsesignificant predictors in
the probit. The constant is significant at 1% and the pseBdofor this probit is 14.2%.

ConclusionsBy using the data and classification trees from the CART models, probit models

can beusedto determine the influencing characteristics on admittance and whether these independent
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Yellow

Admit Crested guan bellied 2;61023 Peccary Paca \é\(/:g:etalled
seedeater
Intercent 1155 ** 1163 ** 0.0216 -0.075 0.197 0.936 1213
P (0445 (0.382) (0.367) (0285 (0.329) (0.357) (0.420)
Percent of life spent 0574 * 0.268 0.408 *
in the community (0.301) (0.307) (0.237)
Age (years) 0.006 -0.0@ -0.007
ge ly (0.007) (.006) (0.007)
Male 0674 ** 0.309 *
(0225 (0.185)
No education (822:2%)
Secondary education (8282)
**
University education (()062094 4)
El Sur -1.098 * -0.234 -0.250 -0.020 -1.834 ** .0.891 * -0.634
(0.577) (0.569) (0.461) (0.457) (0.618) (0.499) (0.503)
La Hacienda -1.379  **  -0.951 -0.684 -0.329 -1.074 * -0.732 -1.703
(0.581) (0.685) (0.497) (0.481) (0.516) (0.511) (0.552)
Biiagual 0.306 -0.107 -0.570 * -0.189 0.205 0.211 -0.044
1ag (0.54) (0.402) (0.336) (0.39) (0.362) (0.404) (0.399)
Quebrada Ganado -0.437 -0.797 ** -0.931 ** -0.306 -0.329 -0.011 -1.094
(0.44) (0.395) (0.315) (0309 (0.332) (0.350) (0.356)
Tarcoles -0.282 -0.224 -0.538 0.162 -0.271 -0.062 -0.002
(0.4949) (0.407) (0.342) (0.335) (0.361) (0.389) (0.396)
. . 0.709 -0.594 -0.100
Hunting is always OK omitted 0.7 (0.776) (0.776)
No risk extinction 0.038 -0856 * 0.302 0.069
(hunting OK) (0.38) (0.490) (0.289) (0.319)
Subsistencghunting  0.433 -0.332 -0.060 -0.025
OK) (0.416) (0.336) (0.261) (0.286)
Indifferent (hunting 0.648 . 0.059 0.212
OK) (0610 omitted (0.405) (0.435)
Prefer not to respond -1.096  *** omitted -1.636 1,044
(hunting OK) (0.381) (0.543) (0.383)
Neutral (hunting has 0566 * 0269
little impact on wildlife ' '
populations) (0.304) (0300
Agree( hunting has 0.395 * 0.237
little impact on wildlife ' '
populations) (0.220) (0.210)
Pseudo R 13.8% 11.5% 4.4% 3.0% 12.0% 8.9% 14.2%

**% (k% %) indicates significance at the 1% (5%, 10%) level

Table 24. Regression results based on CART models
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variablessignificantly affect admittance. Within the regression results, various variables held
significance; most often seen throughout the regressions was &stta significance of certain
communities with La Hacienggl Surand Quebrada Ganademch beingsignificant in three of the seven
regressionsThe responsél t NB ¥ S NJ Y 2td thelOK huk@iuéstidBhgl®significancen three of
the seven regressionkach of these statistically significant variables had negative coefficients, indicating
a tendency towards noradmittance.Percent of life spent in the community and male were both
statistically significant in two of the regressions, with positive coefficidbs surprisingly, attitudes
towards hunting and community connection (expressegdarcent of life lived there) would play an
AYLRNIFYyG NBEtS 2ySQa FRYAGGErYyOS 2F KdzyliAy3ds sKSGK
or they feel more connected to the community and thus want to preserve its natural surroundings.
Converselycommunity connectiortould also be viewedsthosewho have not spent much time in the
community may only live there (possibly temporartly hunt animals from Carardn addition, it is
important to note that animals with overall low admittance ratepdsifically the crested guan and
yellow-bellied seedeater, with admittance of 14.3% and 27.0%, respectively) can influence the CART
results by making data divisions increasingly generalieid. result would speak to an exploitation of
local resources bgutsiders.Although regressions were completed for all six animalsatirait variable
appears to be the best indicator of admittance. Holdimg of thehighest pseudo R138%)and having
four statistically significant variablgssinginformation of adnittance across all animals provides the
most information about overall admittance, and therefore overall hunting behaviors. The next step to
the analysis is to use thesults from CART to develop a series of probit models to explain admittance of
huntingacross all communities.
Developing the model

The data from CART revealed specific variables to focus on when developing a larger probit

model to explain admittance of hunting among the six communities (Table 25). The model is developed
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by adding additional variables to test how changes in the independent variable set affect significance.

The first specification (1) includes only thémit variable as the dependent variable and five

communities as predictors (as mentioned earlier, Lagldslis removed from this categorical data set).

None of the communities yields significance. Two communities have positive coefficients (Bijagual and
Tarcoles) while the rest have negative coefficients. This result indicates that although there is not a

statistically significant difference in admittance in these communities compared with Las Delicias,

Bijagual and Téarcoles respondents tend to admit more than Las Delicias respondents do and the other
communities (El Sur, La Hacienda and Quebrada Ganaubjdexdmit lessSpecification (2) adds in

percent of life spent in the community, age, gender, and monthly income. Percent of life in the

community is statistically significant at the 5% level and has a positive coefficient meaning the greater
percentof2y SQa tAFS aLISyid Ay GKS O2YYdzyAide AyRAOIGS& |
with the CART results and probit for thdmit tree. Specificabn (3) adds in education level;

specification (4) includebe total number of people in a faihy, and the responseofd L & A & fof SGSNJ h°
thequestond | 26 R2 &2dz FSSt | o02dzi 20 KSNB Kdzy (AswitHA 2NJ SE
specification (2), percent of life spent in the community is the only significant variable in both

specificéions (3) and (4), at the 5% level. The final specification (5) adds in one response for five of the
environmental indicator questions asked in the interview. The addition of these variables increases the

pseudo Rfrom 15.9% t032.2%, a significant increa in the level of prediction of the model compared

with the other specificationd-ourvariables are significant in this final model. First, percent of life spent

in the community continues to be statistically significant, but its level of significanmogiisved to 1%.

Two communities now appear significant: Bijagual #actolesat 5% and 1% respectively. Both have

positive coefficients, indicating, as mentioned before, these respondents tend to admit more than Las

5SSt AOAL aQ FinalyarésgodeRtS fgefing deutral to the statemedWildlife populations are as

high today in my community as they were 10 yearsagod notto admit hunting occurs.
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Specification  Specification  Specification  Specification  Specification

1) 2) 3) 4) (5)
Intercent 1.067  ** 0.372 0.601 0.794 0.941
P (.338) (0.631) (0.663) (0.752) (1.006)
El Sur -0.637 -0.687 -0.807 -0.769 0.195
(0.505) (0.600) (0.610) (0.616) (0.806)
La Hacienda -0.719 -0.868 -0.918 -0.885 -0.708
(0.514) (0.669) (0.681) (0.683) (0.833)
Biagual 0.683 0.784 0.939 0.959 2.050 **
129 (0.467) (0.618) (0.652) (0.658) (0.924)
Quebrada Ganado -0.106 -0.220 -0.160 -0.123 0.389
(0.366) (0.473) (0.482) (0.592) (0.585)
Tarcoles 0.153 0.167 0.240 0.310 1432 *
(0.419) (0.571) (0.577) (0.592) (0.826)
. . . 1.009 ** 1.003 ** 0.989 ** 1.481  w+*
Percent of life spenin the community (0.406) (0.424) (0.427) (0.567)
Age (years) 0.005 0.004 0.005 -0.004
ge v (0.012) (0.013) (0.013) (0.016)
Male 0.216 0.261 0.254 -0.163
(0.329) (0.338) (0.340) (0.402)
Monthlv income 0.000 0.000 0.000 0.000
y (0.000) (0.000) (0.000) (0.000)
No education -0.579 -0.575 -0.968
(0.448) (0.459) (0.602)
Secondary education -0.328 0.334 10.740
y (0.350) (0.351) (0.458)
University education 0.239 0.230 0.550
y (0.556) (0.558) (0.829)
. . -0.031 -0.095
Total number in family (0.087) (0.122)
N -0.191 -0.407
Hunting is never OK (0.300) (0.392)
Disagreawith 6Hunting can substantially -0.378
reduce wildlife populatiorts (0.405)
Neutral todwildlife populations are as
. . . -1.166  **
high today in my community as they wer
, (0.481)
10 years agé
Disagreanithd 5 SONB I a A y 3
- ; -0.551
reduced wildlife populations near my (0.478)
O2YYdzyAaideé '
Disagree withdl enjoy living near Carara 0.145
National Park (0.801)
Agreewith éHunting has little impact on 0.631
wildlife populations (0.456)
Pseudo R 6.1% 13.2% 15.3% 15.5% 32.2%

**% (k% *) indicates significance at the 1% (5%, 10%) level
Table25. Generalized probit models fadmit.
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The economic impact of hunting on the communities

It is important to note the impact poaching can have on a household. As stated earlier, the
average family income across communities wé83per month.If one familysold one paca at the
median price of57,the sale wouldccontribute to12.3%4 on averageof monthly household income.

This percentage is greater foommunities with lower incomes; in Las Delicias, where residents had an
average monthly income ofl84, slling one paca per month would on average account fé681
monthlyincome. Selling a scarlet macaw chick at $190 would accoudfl férof the average monthly
income across communities; however, in Las Delicias, the sale of one scarlet macaw chick would
contribute 103%o0f the average monthly incom&ased on the impact the sale of one animal can have
on monthly incomeit is easy to draw conclusions on how poaching and selling wildlife is justified
amongst households$ecificallywithin communities chareterized bylower incomelevels as the sale

of just a few animals can significantly supplement incppreviding strong monetary incentives to
participating in poachingHowever, based on the percentage of families reported as engaging in
poaching 3.2%acrossall communitiesthe monetary incentives may ntse a strong motivator when
decidingwhetherto poach.

Although it is certainly important to assess how prevalent hunting is within the communities,
the number of families alone is not the only inalior to consider. If each of these hunting familresits
asignificant number of animals, wildlife populations can still be compromised regardless of whether or
not only a handful of families engage in poaching. Following is a general summation tadlekopdan
aggregate estimate of the number of animals hunted or extracted from Carara per month. The
aggregate numbers of animals were calculated by taking the average number of animals reported as
hunted per family per month for each community and muitipg that by the average number of

hunting families in each community.
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Table26 below indicates the aggregate numberasfimals huntedr extracted per month.
However, these estimates are not extremely robdsteinterview asked how many animals were
hunted per family per month, but could have been subjected to confusion. Respondents may have
thought of the total number hunted per month for everyone in the community or considered the total
number per year for each family. Under either of these circumsganthe estimates ariely
exaggerated. However, if respondents understood the question and had sufficient information about
hunting activitiesthe estimates belovean provide valuable information to park officials on which
animals are being hunted thmost across communities. In line with officials predictions, the paca is

hunted the most with an estimated 131 paca killed per month across the six communities.

Average .
. number of | Crested Yellpw Scarlet Collared Wh'te
Community . bellied Paca tailed
hunting guan macaw peccary
. seedeater deer
families
Las Delicias 3.4 0.8 3.8 05 2.7 3.7 3.4
El Sur 0.3 0.9 3.3 2.0 1.3 6.1 2.7
La Hacienda 1.0 0.8 1.3 1.0 1.3 2.8 1.3
Bijagual 6.9 02 3.0 01 8.8 12.0 5.3
Quebrada Ganado 3.9 0.1 1.1 0.9 1.5 3.3 0.6
Tarcoles 6.7 0.3 1.1 1.7 1.5 2.7 14
Al eeuiiies 222 7.6 47.6 18.9 87.5 131.0 62.0
(aggregate)

Table 26 Aggregate estimations of the number of animals hunted or extracted per month acros
communities.

Limitations
Several limitations exist within this study concerning data collection techniques. Surveys were
not administered randomly; surveys wetgowever,attempted at most or all households in the

community to try to gather a complete samplkeor cases where theokise was empty, repeat visits
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were occasionallybut not always, attemptedThis caveat can skew resulygelding a sample that is not
representative of the entire community.

Although inhabited home numbergere provided based on experience in the field, many
homesseemed abandoned. During fieldwork, it appeared complete samples were obtained in El Sur and
La Hacienda. Therefore, the accuracy of the census data is unknown.

Next, limitations remain inherent in data it§eThis study is static, representing one period; it
does not attempt to dynamically assess changes in behavior, opinions, or wildlife ovéGiimiey et al.
1993) Second, respondents to surveys were not obligated to tell the truth and given the delatate
of this study probing into poaching, honesty is not expected throughout the (@ddoy et al. 1993)
try to adjust for this by generating theedmit variable, although this variable is not a perfect measure of
honesty or hunting prevalence. Inditlon, theadmit variable may not correctly classify hunters, but as
GKSNB g6t a y2 ljdSadAzy 2y (KS adz2NBSe RANBOGE@ |aia
proxy for generating some type of indicator relevant to poaching.

Additional inconistencies can exist within the analyses. Leaving exogenous variables out of
regression analyses will affect results. As already indicated, a variable for hunters would be integral for
future study of the communities. In addition, El Sur has an ecologfdaliyly program (Ec&ur) in its
community; the influence of such a program on environmental knowledge, indicators, and beliefs could
AY Tt dzSy O0S Finallyalhbugipodddng flain Carapa is illegal, there are three other
biological reservenear the park: the Fernando Castro Cervantes area (191 hectares), Cerros de
Turribares (2,868 hectares), and Surtabal (136 hectatdthlough all questions on the survey are asked
in relation to Carara National Park, it is not unlikely hunters areintlithese other protected areas for
poaching.Therefore, the aggregate numbers of animals hunted or extracted from Carara may not
entirely represent illegal activity and there is a chance some animals are takenhesm adjacent

protected areasand not @rara
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Despite the vast array of limitations within this study, data of this sort iditeeandonlykind
of data existing for Cararad these communities. Although results may be imperfect, they can provide
basic indicators and recommendations foratiis happening in Carara and where officials should target

enforcement measures.

Discussion

The importance of hunting within the community

Hunting is an important activity throughout the communities. Although hunting was most likely
subsistence based the past, the current dynamics surrounding hunting indicate the animals can serve
in both subsistence and market based atmosphetas. crested guan, collared peccary, and white
tailed deer are likely useahostlyfor subsistence reasorggven the low numbeof price observations
The yellowbellied seedeater, scarlet macaw, and paca are more markehted animals, each with a
highlevel of respondents citing they are for sale and hawneaaket price As mentioned earlier, there
are three adjacenprotected areas to Carara. Poaching can certainly occur within these areas and
although such activities may still be illegalich activitiegall outside of the jurisdiction of Carara.
Targeting enforcement

Although Carara officials hageiccessfullydentified the most important animals to monitor,
information on the six communities can help determine which communities need stronger enforcement
measures. Determining this is not extremely straightforward, although various indicators can help
identify communities. Based on number of families reported as engaging in hunting alone, Bijagual and
Téarcolesare identified as primary communities to target enforcement, with 6.9 and 6.7 families on
average hunting (Table 13! Sur and La Hacienda have the lowestllef hunting families, with a
reported average of 0.3 and 1.0 families, respectivdlywever, when looking at truthfulness through
the admitvariable, at face value El Sur and La Hacienda appear to be the least truthful, representing the

lowest levels badmittance at66.7% and 63.6%, respectively (Table 22). On the other hand, Bijagual and
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Téarcolesappear as the most truthful communities, with the two highest admittance rates of 96.0% and
88.9%, respectively.ooking further into the issuef truthfulness the CART resultevealEl SurLa
Haciendaand Quebrada Ganads the most important communities in which to target enforcement
each showing statistically significant and negative results in three of the seven probit regressions (Table
24). For thegeneral probit model, Bijagual afi@drcolesvere the only statistically significant
communities, both with positive coefficients, indicating a tendency towards admittance and
truthfulness.The results above appear to be contradictory conclusions. The nuailbeinting families
indicates Bijagual anflarcolesare communities in which to target enforcement; however, these
communities are the also the most truthful communities. Through the CART and probit models, El Sur
and La Hacienda appear to be the comntiesiin which to target enforcement, based on low levels of
truthfulness, but also have the lowest reported number of families engaging in poaching. There are a
few possible conclusions based on these results:
1. Respondents in all communities are truthfulddmitting hunting and reporting the number
of families engaging in hunting.
2. Respondents in El Sur and La Hacienda are showing contradictory conclusions because they
are hiding the occurrence of hunting in both truthfulness and the reported number of
hunting families.
3. Respondents in Bijagual afidrcolesare showing contradictory conclusions because they
are overestimating the level of hunting in their communities, due to exogenous factors
including, but not limited to, a lack of accurate knowledge or drdds please the

interviewer by admitting hunting.

Because the results above are not conclusive, determining where to target enforcement will
60S502YS | 2dzR3AYSyYy(d OFftf F2NJ /I NFNIQa LINYy 2FFAOALIE
reportedfamilies, and additional aspects, such as locatidficials will be able to use these results in
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conjunction with their personal experiences and perceptions of the communities to identify which set of
communities, if any or all, to target future enforcemt measures.

Although anecdotal, throughout my field experience in conducting this research, there are some
potentially important additional factors to include in the analysis. As mentioned above, El Sur and La
Hacienda present the two communities in whi target enforcemenbased a lack of truthfulness
through theadmit variable and the CART and probit modé&lsese communitieare bothlocatedalong
the semideveloped roadsare essentially isolatecnd are the two communities located closest to the
LI NJ Q& 0 Ehegs ddmmlkitsiwere also the two smallest communities suryéy@sirveys
were conducted in El Sur (which had 18 inhabited horaed)11 were conducted in La Haciendatlf a
reported 28 inhabited homgs Curiously, El Sur is the community that presents the mostrezadly
image; El Sur has an EcoSur program, used to promote environmental education and sustainability
throughout their community. However, El Sur residents candidly spoke of the prestoutsialers
entering their community and illegally accessing their authorized Carara park trail to hunt. Therefore, El
Sur may appear in this rating because the residebtervenunting occurs, although actual residents
may not engage in such activitieschmay have answered questions in accordance to experiences with
fellow community members and not outsidetsa Hacienda also presents an interesting case. In La
Hacienda, an expatriate from the United States resides with a rehabilitation area on histprigpe
paca seized from hunters. Although information provided by this respondent is anecdotal, he did declare
many residents in La Hacienda were hunters, with homes in the community as just temporary hunting
guarters. Therefore, these communities do @nly present communities in which to target
SYy¥F2NOSYSyix fliK2dAK 9f {dz2NDa LINRPo6fSY YIFé& 65 Iy

To speak to the other set of communities, Bijagual @accolesare the two largest communities
surveyed.Tarcoleds lacated along the main highway and is located at the front of the park, near its

entrance. Its location may make it more difficult to access the park, as officials tend to spend the
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majority of their time in this area. Bijagual is located closer to the oé#ne park, but among the four
communities in that vicinity, is closest to the main highway. Although location is certainly not a clear
indicator of hunting activities, it may influence behavior based on what individuals believe they can get
away with.

This analysis determindsvo sets ofcommunitiesCarara officials should consider for targeting
enforcement however,it is important to qualify that individual behaviarather than classifications
among entire communitiesnay be the best avenue when idkifying enforcement. Based on the probit
model developed for exploringdmit across all communities, percent of life spent in the community is
statistically significant in every specification it is included in. The predominance of this predictor in
admittance indicatesargeting enforcemento new individuals in the communitienuld be a successful
avenue
Management suggestions

As mentioned above, Carara officials face considerable enforcement challenges. Even with
adequate information of poaching acties, enforcement is constrained by inadequate funding.
Ecotourism is often cited as a viable activity to improve biodiversity (Isaacs 200@herent feature of
ecotourism is the inclusion of surrounding communities, often through comminaiged managment
(Algotsson 2006, Robinson and Bodmer 19B@wvever,challenges exist when integrating such
management plans with existing national park regimes.

Carara National Park has engaged in some commbaigd management programs, most
y 201 6t 8EcoBiprograteNdyaugh its EcoSur programiSuris allowed to access the park
OKNRBdAK | GNFAf +Fd GKS oFO1 2F GKS LINJ® | 26SOSNE
therefore does not financially benefit the park. One could argue ttistence of this program increases
the environmental consciousness of El Sur and promotes an environmentally friendly attitude toward

the park and its biodiversity. As demonstrated through the environmental indicator questions, EI Sur
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residents consistenglresponded to the questions in a manner consistent with environmental
knowledge. However, El Sur is identified as a community in which to target enforcaimenetfore the
interaction of their ecotourism program and hunting issues is somewhat convoluigdlzould be
explored further.

Exploring ways to combat poaching is a difficult issue. Education may provide more awareness
of environmental issues and ultimately alter behavior, but this is a slow process met with much
difficulty. For instance, integratg) environmental education into primary school programs will
experience a large time delay before these students are active participants in the communities. At the
heart of education is the necessity of change. From the interviews, 99.6% of the respoagesed
with the statementd 5 A GSNEAGE 2F GAf Rt A FS haweveh this #fdddiatiof & T2 NJ &
does not directly translate into environmentally conscious behavior.

CAylLttesz |G GKS KS listiBsareitiutidnadldsiiticddies A&y T2 NOSY Sy i
mentioned many times before, the park has an extremely tight financial budget. Despite having the best
management plan, enforcement can only occur if the park can operate within its mearmps the
AdadzS 2F L3I OKA s Hontlolkandagsimore with goefnmént chiingéd & funding and

budgeting concerns.

Conclusion

Officials at Carara National Park face considerable challenges when identifying the best ways to
target enfocement. Although two community seése identified in this study as areas of concern for
poaching (El Sur and La Haciend®uebrada Ganado andToles, the park has extremely limited
funding to put any recommendations in place. However, this study does provide valuable information
aboutthe communities surrounding Carara National Park. Information about these communities is
scarce and developing an understanding of the dynamics in these communities concerning wildlife and

hunting will give officials insight into the motivations of poaithiAs seein the data, hunting is
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important in the communities for both subsistence and monetary gain; leithincomecommunities
surrounding the park, the incentives surrounding poaching are great. However, the data indicates a
small percentage of fares (8.8%) actually do participatehnnting activitiesThe goal of this study is
to provide information to Carara concerning poaching; hopefully this information can be used to

successfully improve biodiversity in the park.
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Appendix.

Appendix 1. List of variables for analyses.

Variables used in statistical analysis:

admit whether respondent admits hunting occurs (1) or not (0); respondent
admitted  to any of the six animals as being hunted or extracted

yrscomm_perc  percent of life spent in the community, calculated as years living
there divided by age

comm_codel Las Delicias

comm_code2 El Sur

comm_code3 La Hacienda

comm_code4 Bijagual

comm_code5 Quebrada Ganado

comm_code6 Tarcoles

age age of respondent

gend gender i female (0), male (1)

educl no education

educ2 primary education

educ3 secondary education

educ4 university education

like_parkl disagree i | enjoy living near Carara National Park

like_park2 neutral 1 | enjoy living near Carara National Park

like_park3 agree 1 |enjoy living near Carara National Park

hunt_bad1 disagree i Hunting can substantially reduce wildlife populations

hunt_bad2 neutral - Hunting can substanti ally reduce wildlife populations

hunt_bad3 agree - Hunting can substantially reduce wildlife populations

anis_tenyrs1 disagree i Wildlife populations are as high today in my community as they
were 10 years ago.

anis_tenyrs2 neutral T Wildlife populations are as high today in my community as they
were 10 years ago.

anis_tenyrs3 agree - Wildlife populations are as high today in my community as they
were 10 years ago.

deforestl disagree 1 Decreasing habitat has reduced wildlife populations near my
community .

deforest2 netural T Decreasing habitat has reduced wildlife populations near my
community.

deforest3 agree - Decreasing habitat has reduced wildlife populations near my
community.

inc_mes monthly income in colones

ok_huntl it is always ok T responset o How do you feel about others hunting or
extracting animals in your community?

ok_hunt2 it is okay as long as no species are threatened by extinction i response
to How do you feel about others hunting or extracting animals in your
community?

ok_hunt3 i tis ok as long as it is for subsistence T response to How do you feel
about others hunting or extracting animals in your community?

ok_hunt4 | am indifferent to it I response to How do you feel about others hunting
or extracting animals in your community ?

ok_hunt5 it is never okay T response to How do you feel about others hunting or
extracting animals in your community?

ok_hunt6 prefer not to respond T response to How do you feel about others hunting
or extracting animals in your community?

pava_hunt hav e you seen the crested guan hunted or extracted?

set_hunt have you seen the yellow - bellied seedeater hunted or extracted?

lapa_hunt have you seen the scarlet macaw hunted or extracted?

saino_hunt have you seen the peccary hunted or extracted?

paca_hunt hav e you seen the paca hunted or extracted?

deer_hunt have you seen the deer hunted or extracted?

animals have domestic animals (1) or dondt (0)
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Variables not used in statistical analysis:

job

famtot
yrscomm
dogs

cats
ani_other
wild_ani
garden
gard_wild
wild_house

wild_see

pava_see
set_see
lapa_see
saino_see
paca_see
deer_see
pava_amt
set_amt
lapa_amt
saino_amt
paca_amt
deet_amt
pava_sale
set_sale
lapa_sale
saino_sale
paca_sale
deer_sale
pava_cost
set_cost
lapa_cost
saino_cost
paca_cost
deer_cost
divers_good

hunt_nobad

see_hunt

sport

text of job

total number of people in the family

years in the community

have dogs (1) or not (0)

have cats (1) or not (0)

have other domestic animals (1) or not (0)

own wild animal (1) or not (0)

grow food in a garden (1) or not (0)

has wildlife ever disrupted your growing activities yes (1) or no (0)
how common do you think it is for people to keep wildlife in their home?

1 very uncommon, 2 uncommon, 3 common, 4 very common

how often do you see wild mammals around town (select one)

2 once a week, 3 once a month, 4 once every three months, 5 once every
six months, 6 once a year

have you seen crested guans near your home in the past year? yes (1) or
no (0)

have you seen yellow
yes (1) or no (0)

have you seen scarlet macaws near your home in the past year? yes (1) or

no (0)

have you seen peccaries near your home in the past year? yes (1) or no

(0)

have you seen paca near your h ome in the past year? yes (1) or no (0)
have you seen deer near your home in the past year? yes (1) or no (0)

how many crested guan have you seen this year compared to the year

1 once a day,

- bellied seedeaters near you r home in the past year?

before? 0 T less, 1 T about the same, 2 T more

how many yellow - bellied seedeaters have you seen this year compared to

the year before? 0 T less, 1 i about the same, 2 - more

how many scarlet macaws have you seen this year compared to the year

before? 0 i less, 1 i about the same, 2 - more

how many peccaries have you seen this year compared to the year before? 0

i less, 1 i about the same, 2 - more

how many pacas have you seen this year compared to the year before? 0 i
less, 1 i about the same, 2 - more

how many deer have y ou seen this year compared to the year before? 0 i
less, 1 i about the same, 2 i more

is the crested guan for sale? 0 T no,1 - yes

is the yellow - bellied seedeater for sale? 0 i no,1 - yes

is the scarlet macaw for sale? O T no,1 1 yes

is the peccary for sale? 0 i no,l 1 yes

is the paca for sale? O T no,1 1 yes

is the deer for sale? 0 i no,1l 1 yes

if the crested guan is for sale, how much do you think it costs

(colones)?

ift heyellow - bellied seedeater is for sale, how much do you think it
costs (colones)?

if the scarlet macaw is for sale, how much do you think it costs
(colones)?

if the peccary is for sale, how much do you think it costs (colones)?
if the paca is for sale, how much do you think it costs (colones)?
if the deer is for sale, how much do you think it costs (colones)?

diversity of wildlife is important for the environment 1 I disagree, 2
neutral, 3 i agre e

hunting has little impact on wildlife populations 1 I disagree, 2 T
neutral, 3 i agree

how often do you notice hunting or extracting practices in your

community? (select one) 1 i once aday, 2 7 once aweek, 3 i oncea
month, 4 7 once every three months, 5 T once every six months, 6 i once
every year

sport as a reason for fAwhy do you think people
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tradition
sale
subsist
no_reason
other
other_txt
hours_hunt
fam_hunt
pava_num
set_num
lapa_num
saino_num

paca_num

deer_num

traditio
ani mal s?0

to sale or trade as a reason for Awhy do you
ani mal s?0
for subsi
ani mal s?0
no reason in particular as a reason f
extract animal s?0

1 indicates an other response

text for other response

how long do you think the average hunter spends hunting or extracting per

trip (in hours)

in your community, how many families do you think hunt or extract animal

from the forest?

on average, how many crested guans do you think are hunted or extracted

per family per month?

on average, how many yellow - bellied seedeaters do you think are hunted or
extracted per family per month?

on average, how many scarlet macaws do you think are hunted or extracted
per family per month?

on average, how many peccaries do you think are hunted or extracted per

family per month?

on average, how many paca do you think are hunted or extracted

per month?

on average, how many deer do you think are hunted or extracted per family

per month?

]

as a reason for Awhy do you

stence as a reason for fAwhy
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Appendix 2. Community survey in English.

SECTION I: GENERAL INFORMATION

1) Gender( )Female ( ) Primary

2) Education level( )1.None ( )2.Primary ( )3.Secondary ( )4.University

3) Age:
4)  Occupation or job: 4b.{ LI2dzaSQa 200dzLJ A2y Y
5)  Number of members in your family: 5b. Name of your community

6) Number of years you have lived here:
7)  Montly salary (¢/month

Section Il:Household Interactions with Animals

8) Do you keep domestignimals in your households? ) NO ( YES

9) How many of the following animals do you have:
a.Dogs: b. Cats: c. Others:

10) Have you ever had wildlife animals in your housg?) NO ( YES
11) Do you grow crops your garden?( )NO ( YES
1la.If YEShas wildlife ever disrupted your growing activitieg? ) NO ( YES

11b.1f YESwhat have you done to prevent thig@elect all that apply

( ) aPutupafence () d.Kill them
( ) bScare them away () eDo nothing
( ) cTrapthem ( ) fOther:

12) How common do you think is for people to keep wildlife animals in their houses?

( )1.Very ( )2.Uncommon ( )3.Common ( )4.Very
Uncanmon Common

13) How often do you see wild mammals like tepezcuintle around the to{selct ong
( ) a.Once a day ( ) dOnce every three months
( ) bOnceaweek ( ) eOnce every six months
( ) cOnceamonth ( ) f.Once every year
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SECTION llI: INTERACTIONS WITHMWHE AND CARARA NATIONAL PARK
This section will ask you about your opinions on your interactions with wildlife in your community
and with Carara National Park.

14) Please fill in the chart to the best of your knowledge. Select only one option per question.

Have you seen . .
y Is this animal for sale?

Common name this near your How many have you seen this year
. . If YEShow much do you

(scientific nane) home in the past compared tothe year before L

think it costs?

year?
ABOUT THE
NO YES LESS SAME MORE NO YES

a. Pava Negra ¢
(black guan) B —
b. Setillero
(vellow-bellied e
seedeater)

c. Lapa Roja

(scarlet macaw) R —
d. Sainos ¢
(collared peccary) B
e. Tepezcuintle ¢
(paca) B —
f. Guatusa cCherenga ¢
(agouti) e
h. Venado ¢
(white-tailed deer) e
i. Zorro Pelén

¢
(opossum) —_—
j. Other: ¢

15) Please indicate your feelings on the following statementsikmling one of the five numbers
for each statement.

S_trongly Disagree Neutral Agree Strongly
Disagree Agree
1 2 3 4 5 a. | enjoy living near Carara National Park.
1 2 3 4 5 b. Hunting can substantially reduce wildlife populations.
c. Wildlife populations are as high today in my community
1 2 3 4 5
as they were 10 years ago.
1 2 3 4 5 d. Diversity of wildlife is important for the environment.
1 2 3 4 5 e. Hunting has little impact on wildlife populations.
1 5 3 4 5 f. Decreasingpabitat has reduced wildlife populations neat

my community.
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SECTION NEXTRACTIORRACTICES

This section will ask you about practices you have observed concerning hunting or extracting animals

in your community.

16) How often do you notice hunting or extracting practices in your commuiiigfect ong
( ) a.Once a day ( ) dOnce every three months
( ) bOnce aweek ( ) eOnce every six months
( ) cOnceamonth () f.Once every year

17) How do you feel about others hunting or extracting animals in your commugsgt&ct on¢g

() altis always okay () dlam indifferentto it
() bltis okay as long as no species are threatened by extinctior{ ) eltis never okay

( ) cltisokay as long as it is for subsistence () fPrefer notto answer
18) Why do you think people hunt or extract anima(s@lect all thatapply)

( ) aSport () dFood or Subsistence

() bTradition () eFor no particular reason

() cTo Sell or Trade ( )f.Other:

19) How long do you think the average hunter spends hunting«tnaeting per trip? hours

20) Inyour community, how manfamilies do you think hunt or extract animals from the fofest
families

21) Please fill in the chart to the best of your knowledge. Select only one option per question.

Common name Have you seen this animal | On average, how many do you think are hunted

(scientific name) hunted or extracted? or extractedper family per month?

NO YES NUMBER OF ANIMALS

a. Pava Negra
(black guan)

b. Setillero
(yellow-bellied
seedeater)

c. Lapa Roja
(scarlet macaw)

d. Sainos
(collared peccary)

e. Tepezcuintle
(paca)

f. Guatusa o Cherenga
(agouti)

h. Venado
(white-tailed deer)

i. Zorro Pelén
(opossum)

j. Other:
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Appendix 3. Documentation of a paca seizure occurring in July 2009. Source of
material: Adrian Acre.




Appendix 4. Flipbook illustrations used during interviewing.
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