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ABSTRACT

This dissertation presents an exploration of the links between ecosystem saces and human
well-beingin resource-dependent communities in diverse agricultural regions inCosta RicaAs
such, this dissertdion considers the key roles played bynvironmental managementand
environmental governance. In broad terms,he question thatthis dissertation examines is:
How does the managemenof ecosystem serviceslerived from agriculture impact human well
being in resourcedependent communities inCosta Ric& This dissertation has taken as a point
of departure the framework proposed by tle Millennium Ecosystem Assessment (2003, 2005)
and has applied it to the eamination of communities that ae particularly vulnerable to
environmental change. The focus on welbeing brings to the forefront questions about the
distribution of the benefits derived from ecosystems and highlights the perceptions of
ecosystemusers.Three manuscripts make up this dissertation The first manuscript uses a
participatory method (photovoice) to elicit narratives about the ecosystems that impact the
well-being of resdents in the pineapple community of Volcan de Buenos Aires in SouBacific
Costa RicaThe manuscript offers a communitylevel perspective on the ecosystem services
that contribute to the well-being of agricultural communities. The second manuscriptocuses
on how access and power relations affect the benefits experienced by Indigenous farmers in
the Bribri Territory who produce plantains for sale in the national and international markets.
The manuscript identifies how acces$o the means of productionis gained, controlled and
maintained within the social-ecological system of plantain agriculture. It also identifies the
mechanisms that gatekeepers employ to exercise their power. The manuscript concludes with
possible leverage points that could be used tchallenge existing power relations and improve

human well-being in the Bribri Indigenous Territory. The third manuscript presents three



community-level assessments of welbeing from agricultural regions on the Caribbean side of
Costa Ricahat have different environmental management systems ranging from largscale
monocrop banana plantations in Matina to agroforestry in the Bribri Indigenous Territory. The
analysis investigates the ways in which different systems of resource extraction shape well
being atthe local level.In brief, the dissertation offers insights for improving the theoretical
and empirical understandings of how changes in ecosystems affect human wiedling in
resource-dependent communities. It also offers suggestions to render the ecosgst services
framework more relevant to guide environmental management at thenicro-scale and in the

context of poverty alleviation.
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1. ECOSYSTEMS ANBUMANWELL-BEING

RO A
EoTA  FAMILIA

Figure 1-1. Photographtaken during a workshop on ecosystem serees in Volcan de Buenos AirggCosta Ricq Source:
Author.

The last of sunlight was fading away in the manner that days end in the tropics, without
warning or preamble. | stood in the church hall with gicture of a nuclear family that | had
painted the night before andasked 07 EAO AT A0 OEEO AEhifrentodmel AAA O1 |
group of curious ranchers, plantation workers, housewives and kids shouted out answers,
timidly at first, O %1 A A O O E A Edbdlthein with morecakssdrtivénédd' T AABAU 1T AAA
OE 1 Avddiedtheir answers in pieces of paper that | hungn the wall and then | turned
around once againtoaskd! T A ET AOBQODAOPOI OEAA ThaIwast@EAOA T AAAO
beginning of a workshop on ecosystem services in Volc@e Buenos Aes (Figure 1-1) a small

community surrounded by pineapple fields in Southwestern Costa Ricalt was also the



beginning of the process of inquiry contained in this disggation, which focuses on
understanding the ways bywhich human well-being in resource-dependentcommunities in the
global Southcan be improved. More specifically, the motivation behind this researchemerges
from afascination with the dynamic relationship between ecosystems and human webeing,
which forcefully highlights the need toexamine the broader themes ofenvironmental

managementand environmental governance

The Millennium Ecosystem Assessment (MEA3 a useful departingpoint asit offers a
framework to begin tointerrogate the interactions between the threepillars that support this
dissertation, that is, betweenecosystemservices, human weltbeing and environmental
management The MEA was an initiative launched by the United Nations in 2003 involving
hundreds of scientists internationallyto evaluateOE A OOA OA écdsys@msA The MEAT A S O
AAEET AA AAT OUOOAT OAOOGEAAROG AO OOEA AAT AZEOO DPAI
and classifiedthem into four categories: provisioningecosystemservicesare associated with
the supply of material goods (e.gcrops, timber, fish, fuel); regulatingecosystemservicesare
associated with the regulation of natural processes (e.g. climate regulation, pest control, soil
erosion prevention); cultural ecosystemservices referto the nonmaterial benefits that humans
might derive from their natural surroundings (e.g. recreational use, spiritual fulfillment
bequest valug; and, supportingecosystemservices dae the underlying services that sustainall
of the others (e.g. nutrient cycling).The MEA (2003) also povided a definition for human well-
being asa multidimensional concept that depends orhaving the basic materials for a good life,
feeling safe being in goodhealth, having meaningful social relations andenjoying freedom of
choice.lt is understood that freedom of choicedepends on having fulfilledto some extentall of

the other dimensions.



The main conclusions following the MEA (2005) were: First, that in the period between
1950 and 2000 humans modified ecosystems more extensively and more rapidly than in any
other equivalent period in history. Second, that the modification of ecosystems resulted in
significant gains in human wellbeing, but clearly at a cost. In particular, the MEA found that the
i AET OEOU 1T £ OEA AAOOESO AAT OUOOAI fOrBpS,OEAAO xAOA
livestock and aquaculture which suggests a tradeff between different kinds of ecosystem
services(RaudseppHearne et al., 2010) ¢eeTable 1-1). Third, that the continued deterioration
of ecosystems willbecome animpediment to the fulfillment of the Millennium Development
Goals. Fourththat despite the bleak picture, there were workable solutions to reverse the

downwardstrend, although implementing these would require changes ienvironmental

governance at a much larger scale #m we arecurrently witnessing.

301 AoOU 1T £ OEA 40AT A0 2ACAOAET ¢ OEA 30A0A 1T &£ OEA 7101 A0 %Al

Table0-13 01 1 AOU T £ OEA 40AT A0 2ACAOAET ¢ OEA 3 O0AOMEAI2aD50EA 71 Ol AdC

Degraded Mixed Enhanced
Provisioning Captured fisheries Crops
services Wild plant and animal products Livestock
Freshwater Aquaculture
Natural medicines and pharmaceuticals Timber
Regulating Air quality regulation Water regulation Global climate regulation
services Regional climateegulation Disease regulation

Erosion regulation
Water purification and waste treatment
Pest regulation

Pollination

Natural hazard regulation
Cultural Spiritual and religious values Recration and ecotourism
services Aesthetic values

Two aspects ofthe framework proposed by the MEAmake it a good diving board for
this dissertation: First, the concept of ecosystem services that is proposed by the MEA makes
explicit the link between the fulfilment of human needs ad the functions of ecosystemgsee

figure 1-2). This provides abase tobegin toanalyze weltbeing in small agricultural



communities in the Southwhere livelihoods are shapedargely by the production of

provisioning ecosystem services. Indeed, the commities examined in this dissertationcan be
characterized as resourcedependent communitiesthat rely primarily on a single, or a reduced
range, of ecosystem servicefor their livelihoods. Thiscircumstancemakesresource-

dependent communitiesespeciallyvulnerable to environmental change and surpris¢Adger,
2000). Thus, b understand themechanismsthat foster and improve human well-being in this
context, it is important to consider environmental managementand, more broadly,
environmental governance. define environmental managements theset of practices

regulating the interactions between humans and their ecosystemsnd environmental
governanceasthe multi-scale processes and mechanisms by which social actéiscluding the
state, communities, NGQdusinesses ompartnerships among these)nfluence environmental
actions and outcomes Secondyhile the MEA makes the link between ecosystems and human
well-being explicit, it also emains vague in terms of specifying what the arrows that link
ecosystemservices with the different dimensions of human weHlbeingin figure 1-2 actually
mean. In other words, the MEA frameworkconveysthat, & a very basic levelhnuman survival

on earth depends on the continued flow of goods and SBrE AA O EOT | @esAvetbl AT A6 O
the reality is that humans donot simply aspire to survive; nstead, humans lead complex lives

in which a variety of factors contribute to their welkbeing, many of which might haveonly a
distant or indirect connection to ecosystem functions (Btler & Oluoch-Kosura, 2006). So, on

the one hand, the MEA has been decisive in mainstreaming the concept of ecosystem services,
which provides acommon ground for addressing economic, social and environmental concerns
in resource management. Othe other hand, there is still a need to further unpack the idea of

ecosystem services to better understantiow changesin ecosystemsampact human well-being,



particularly the well-being ofvulnerable populations (Balmford & Bond, 2005; Carpenter et al.,

2009; Daw etal., 2011).

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES Security
e PERSONAL SAFETY
Provisioning SECURE RESOURCE ACCESS
FOOD SECURITY FROM DISASTERS
FRESH WATER
WOOD AND FIBER
FUEL ; :
Basic material
for good life Freedom
. = ADEQUATE LIVELIHOODS of choice
Supporting Regulating gHEEIT%IENT NUTRITIOUS FOOD and action
NUTRIENT CYCLING CLIMATE REGULATION R EEaE 10 CO0DS OPPORTUNITY TO BE
SOIL FORMATION FLOOD REGULATION ABLE TO ACHIEVE
PRIMARY PRODUCTION DISEASE REGULATION WHAT AN INDIVIDUAL

LIFE ON EARTH - BIODIVERSITY

WATER PURIFICATION I VALUES DOING
Health AND BEING
| STRENGTH
FEELING WELL
Cultural | ACCESS TO CLEAN AIR
AESTHETIC I AND WATER
SPIRITUAL |
EDUCATIONAL
RECREATIONAL Good social relations
SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS

Source: Millennium Ecosystem Assessment

COLOR WIDTH
Potential for mediation by  Intensity of linkages between ecosystem
socioeconomic factors services and human well-being
Low == Weak
! Medium — Medium
I High [ strong

Figure 1-2. Framework from the MEA connecting ecosystem services with differentimiensions of human weltbeing.
Source: MEA(2003).

Motivated by the needto improve the theoretical and empirical understanding of how
changes in nature affecwell-being and livelihoods in resourcedependent communities, the
guestion that my research explores istHHow does the management e€osystem services from
agricultural landscapesmpact human weltbeing in resourcadependent communities iCosta
Rica?To answer, llooked for alternatives to theway that ecosystemservices are normally
studied. That is, instead of focusing on the supply side of ecosystem services, | stdifrom the
point of view of what is necessary fohumans to flourish, thus bringing to the forefront

guestions about thedistribution of the benefits derived from ecosystems and highlighting the



perceptions of ecosysterausers. Ultimately, larguethat not only do environmental
management priorities shape the patterns of ecosystem servicésindles associated with
different forms of agriculture (Foley et al., P05; Bennett & Balvanera, 2007)they also shape
the dimensions of human welbeing experienced by those living in agriculttal communities,

given that theseare coupled socialecological systems

Sketch of Agriculture i n Costa Rica

Historically agriculture has been the backbone of th€osta Rica economy, althoughts
importance has been diminishing in favour of the manufacturing, services and tourism sectors.
Today,Costa Ricaontains a variety of agricultural modes of exploitatiorreflecting differences
in management cultures, as well aa diversity of historical, social, economic, and ecological
factors. In this dissertation | consideredthree agricultural regionswith distinct systems of
ecosystemexploitation used to producebananas, pineapples anglantains. The research sites
include communities surrounded by pineapple plantations in the county of Buenos Aires
(Puntarenasprovince) on the SouthPacific coast; communities surrounéd by banana
plantations in the county of Matina (Liménprovince) towards the middle of the Atlantic coast
and canmunities that produce plantains,bananas and other crops in smallholdings in the
Bribri Indigenous Territory in the county of Talamanca (Limd province) on the SouthAtlantic

coast(see Figure 13).
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Figure 1-3. Location of the three research sites: Volcan de Buenos Aires (Puntarenas), Mt (Limén) and the Bribri
Indigenous Territory (Limon).

The lackof precious metals inCosta Ricaneant that for most of the colonial periodthe
country remained a relatively poorand sparsely populated province of the Captaincy General
of Guatemala. After idependence in 1821 Costa Ricdbegan to ramp up its agricultural crop
production for the internati onal market as a way of developing its economic base. Although
Costa Ricadbegan by exporting tobacco, it wasoffee from the Central Valleyith its
combination of climate, altitude and fertilevolcanic soils,that catapulted Costa Ricas a player
in the global commaodity trade (Samper, 1993; PereBrignoli, 1997). From this pointon the
economy of the country became closely linked to the fluctuations of the prices of commodity
exports. In 2013, agricultural activity contributed 5.1D A OA AT O 1 As gfvssAatidodl OT OOU G

product employing 13 percent ofthe labour force and occupying approximately 10 percent of



the land surfacearea (SEPSA, 2014)n that same year, lhe top agrialtural commodities for

export were bananas, pineapples andoffeedestined primarily to the United States and Europe

(SEPSA, 201¢% While agriculture generates a substantial amount @tosta Ricd O &£ OAECI1
exchange, the main agricultural areasontinue to bepoor relative to the rest of the country,

especiallywhen compared to the sandard of living in the Central Valley region that includes

the capital city of San Jose. For instance, while in 20C»staRicd O ( O1 AT $AOAT T DI AT ¢
i ($)q xAO m8xxoh OEA ($) 1T &£ OEA AT OTOU 1T & " OATI
4 Al AT Alasfoedidranking 78th, 79th and 80th out of 81 counties respectively (PNUD,

2011). Table 1-2 displays additional indicators of human weltbeing for the three research

areas.Below | describe each resarch site in turn (note thatsimilar information to the

descriptions of research sitesare alsocontained in the individual manuscripts).

Table 2.

Selectedndicators of Human WelBeing for the Counties of Buenos Aires, Matina and Talamanca, Where the Research
Communities are Located. Numbers in Brackatdicate the € 6T OU8 O 2 AT E E Tf & Coufitiés. SodkcePNUYD, OAT 1
2011.

Buenos Aires

Matina

Talamanca

Human Development Index

0.654 (78th)

0.613 (79th)

0.611 (80th)

Life Expectancy Index

0.853 (43rd)

0.871 (31st)

0.789 (71st)

Life Expectancy

79.8

80.5

77.6

Knowledge Index

0.760 (69th)

0.688 (78th)

0.673 (80th)

Primary School Enrolment

100%

100%

100%

Secondary School Enrolment 64.2% 46.9% 56.2%
Adult Literacy 90.9% 93.1% 83.7%
Material Well-beingIndex 0.350 (78th) 0.280 (81st) 0.370 (77th)
Human Development Relative to Gender 0.628 (78th) 0.591 (79th) 0.578 (80th)
Gender Empowerment Index 0.746 (63rd) 0.695 (77th) 0.728 (71st)

Matina : The Legacy of the Banana Republic
The advent of the coffee boom that began in the 1830s brought the riet® develop

better transportation routes connecting the Central Valley to the coast. At the offset, coffee was

exported via the port of Puntarenas on the Pacificoast,but eventually the construction of a



new port on the Atlantic was deemed necessary. UB, in the late 1800s theCosta Rica
government undertook the construction of the Atlantic Railroad, opening up access to the
Caribbean coast oosta Ricawhich had remained relatively isolated from the economic
growth experienced in the Central Valleglue to geographical factors. Prior to the construction
of the railroad, the predominant crop grown in the Atlantic region was cacalbeansproduced in
smallholdings, which hadly ever found a stable marketHowever,the smallscale agricultural
character ofthe region would changedrastically once theCosta Rica government, plagued
with problems and delays, handed over the contract for the construction of the Atlantic
Railroad to North American entrepreneur Minor C. KeithAlong with the contract Keith
obtained generous concessionsf landsalongsidethe railroad. These concessions
encompassed sizeable portion of the province of Liran including the alluvial plains of major
river systems Keith launched thefirst commercial bananaoperation out of the ZentRiver
valley in 1872, eventuallycreating the United Fruit Company (UFCO) in 1899. Three factors
were determining in giving rise to this pioneer of modern agrbusiness: First, the combination
of temperature, precipitation and soil in theCaribbean coast bCosta Ricas ideal for producing
bananas at large scaléen particular, rivers such as the Reventazén, Pacuare, Matina or Zent,
descendfrom the Talamanca mount& range towards the oceangathering mineratrich
sediment that is deposited on the flood@ins spreading below 500meters above sea level
(Hernandez and Witter, 1996). $cond, there was an excess of cheap labour that had been
brought to the country previously for the construction of the railway. Third, these workers
camepredominantly from Jamaca and the West Indiesand hadprior knowledge and

experiencetending bananas (Marquardt, 2001).
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Figure 1-4. Aworker passes by a banana plantation near the community of Matina (Limérource: Aithor.

In my research | focused on banana communities the county of Matina (Limon)(see
figure 1-4). The county of Matina occupies an area of 773 Rrand it borders the Talamanca
mountain range to the West, the Caribbean Sea to the East, the Madre de Dios River to the
North, and the Toro River to the SouthThe climate in Matina is warm and humid, with
abundant precipitation throughout the year (3,300 mm on average) and without weltefined
seasons, although the heavier rains tend to occur between June and August, and between
November and February. The tempeature is more or less constant throughout the year with
lows around 20-21°C and highs around 381°C. The primary economic activity in Matina is
large-scale banana agriculture, which in 2012 occupied 9,873 ha of laadd produced over
500,000 MT of bananaor nearly a quarter of the national banana production for export
destined to North America, Europe andRussia(CORBANA, 2013). My research focused on the
communities of Batan, Matina, BLine, Estrada, Zent, 28Jillas and 4Millas, located within a

15 km radius of each other in the alluvial plain of the Matina Rivefseefigure 1-5). These are



small communities, typically with less than a hundred households, except for Bain and

Matina, which concentrate larger populations and have morservices such as igh schools,

clinics, ortransportation.
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Figure 1-5. Location of research ommunities in Matina (Limén). Source Leonel Cordobawith p ermission).
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Bribri Indigenous Territory: Waves of Colonization

Figure 1-6. Indigenous farmers bring plantains for sale to a sandbar on the Telire River in the communityfdSuretka
(Talamanca, Limén)Source:Author.

The county of Talamanca (Limon) is on the SoutAtlantic coast ofCosta Ricaand it
encompasses the Bribri and Caear Indigenous Territories (although this dissertation focused
only on Bribri communities). Since the 1500s, Talamanca has withstood three subsequent
waves or attempts of colonizatiam that have impacted the social anécological organization of
the Bribri in important ways (Rojas-Conejo, 2002). Tle first wave was the Spanish colonization,
which was largely unsuccessful due tthe resistance organized byndigenous peoples.
Nevertheless, the intermittent military attempts and the spread of European diseases
decimated the original population. The seand wave came in the early 1900s with the
expansion of the UFCO i8outh-eastern Costa Ricalnitially, the UFCO did not practice any land
conservation measures, relying instead on its ability to secure new lands once soil exhaustion
rendered a plantationunprofitable (Marquardt, 2001). Hence, in 1909 the UFCO expanded its

operations into the Sixaola River valley in Talamanca, displacing the Indigenous population
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who was pushedto higher altitudes in the Talamanca mountains (Biesanz et al999).

However, unusually heavy floods in the 1920s and 1930s, compounded by a serieptHnt
diseases affecting the crop, forced the UFCO to abandon the Sixaola valley in 1938 (Whelan,
2005). Still, by the time that the UFCO left, there had been lasting modificationstbhe

ecosystem as a result of the clearing of forests and the excavation of drainage canals, as well as
to the traditional Bribri lifestyle, particularly through the creation of a labour market that gave
aAAEET EOA DPOOE Of x AOA Oo thecdh eCohapl (Whdiad, 2a0%; Rofa§ OAOET 1
Conejo 2002). The third wave started towards the middle of the 20century and it involved a
deeper restructuring of the Indigenous ways of life, this time driven by th€osta Rica state
(RojasConejo, 2002). Althaigh this third wave is very much a continuation of the processes

that the UFCO set in motion, the changes go beyaig economic sphere to toucldeeper

aspects of Indigenous societies. For instance, the state imposed esta Rica educational
curriculum, increased the presence of law enforcemenmstitutions , and allowed for the

establishment of nonindigenous religious groups in theBribri Indigenous Territory.

The county of Talamanca is situated between the counties of Perez Zeledon, Buenos
Aires and @to Brus to the west (on thePacific slope of the Talamanca mountain rangjethe
Atlantic Ocean to the east, Panama to the South, and the county of Limon to the nortie T
county of Talamancaoverlaps roughly with the Sixaola River watershed, which is an
international basin shared betweenCosta Ricaand Panama. With 2,810 ki) Talamanca is one
of the larger counties in the country and it is extremely diverse as it extends from sea level to
3,500 masl in less than 40 km of horizontal distance. Hencejstoften divided into Lower
Talamanca, which encompasses the areas below 508tslincluding the coast, the Sixaola River
valley and the start of the mountan range; and Upper Talamanca, which comprises the areas

above500 masl on the mountain range The differences in climate and terrain between Lower
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and Upper Talamanca translate into different forms of agriculture and land use. Upper
Talamanca has very rugged terrain that isnsuitable for commercial agriculture but families
maintain plots, calledhuertos(ODAEAOAO6 qh xEAOA OEAU AOI OGEOAOA
(tubers, roots, rice or maize), fruit trees (guava, pegibaye, oranges), perennial cropag¢ao,
medicinal plants (ginger),musas(plantain, bananas) and timber (laurel). Lower Talamanca
contains amix of traditional agriculture and more intensive forms of commercial plantain and
banana agriculture. Among the variety of crops that are produced in Talamanca, only bananas,
plantains andcacaobeanshave found stable markets and can be considered a saerof income
for families. Yet,the relative importance of these three crops varies over time due to economic
and environmental factors, such as the fluctuations in demand and price of each of the crops, or
the impact of natural disasters and plant diseasd-or instance, following the demise of large
scale banana agriculture in the Sixaola Rev valley, there was a period where residents

returned to subsistence farming as their primary activity supplemented by the sale ofacao
beans.However,the appeararce of the monilia fungus in 1978&aused the production of cacao

to plummet by nearly 80 percent (Dahlquist et al., 2007). The devastating impact of monilia,
together with the opening of the road between the Bribri Territory and Limon, provided the
window of opportunity for the emergence of plantain as an alternative cash crop for

Indigenous households. Currently Talamanca produces 52% of the plantain, 90% of the organic

banana, and 6% of the commercial banana production i@osta RicgMunicipality of

Talamanca, 2003).

The Bribri Indigenous Territory was created in 1977 as a result of the introductiorof
Costa Rica Indigenous Lawand it is governed by a local Indigenous government known as the
Asociacion del Desarrollo Integral Indigena Bribri de TalamanédITIBRI, (Integrated

Indigenous Bribri Development Association of Talamanca). The three communities that are



15

part of this research are Shiroles, Suretka anrdmubré in the Bribri Indigenous Territory in

Lower Talamanca(seefigure 1-7). The Bribri Territory spans 437 kn? and has a population of
8,500 residents who live predominantly in the communities of Suretka and Shiroles. Suretka
and Shiroles are contiguous to each other and they are situated on the road linking the territory
with the coast, whereasAmubré is on the other side of the Telire River (a major tributary of the
Sixaola River), which requires a boat to cross. The fact that there is no direct road access from
the lowlandsto Amubré is significant because the community is less exposed to non
Indigenous influences. Consequentlyesidents in Amubré tend to maintain a more traditional
lifestyle that is reflected n their agriculture practices, compared to those in the communities of
Suretka and Shiroles where conventional agriculture has had a highdegree of penetration. A
sandbar on the Telire River in Suretka serves as a sales point for plantains and bananas as
middlemen (and they are all men)arrive with their trucks to purchase fruit from the farmers

who bring their produce via water or land The middlemen then sell the fruit in the central

depot in the capital city of San Jose that supplissnaller national retailers. As well, there are
several farmer cooperatives that operate in the Bribri Indigenous Territory and who sell the

fruit to the international market or process it (e.gasplantain chips).
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Figure 1-7. Location research communities in the Bribrilndigenous Territory. Source: Leoné Cordoba (with permission).

Volcan de Buenos Aires: Trade Liberalization and the Pineapple
Expansion

Traditionally, CostaRicda O ACOEAOI OO0OAI A@bi 000 EAOA
in the 1980s theCosta Rica government underwent a period of trade liberalization, which
propelled the establishment of pineapple agriculture as the government grantesignificant
economic incentives to firms willing to develop nortraditional crops for export. The
expansion of pineapple monoculture inCosta Ricavas swift; in 1995 there were approximately
5,500 ha of land dedicated to pineapple agriculturen the country, by 2006 this figure had
increased almost sixfold to 30,000 ha(MAG, 2007).The production of pineapples inCosta Rica

began in the county of Buenos Aires (Puntarenas) in the SouBecific region, led by the

AARAT
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Pineapple Development Company (PINDECO), sh is a subsidiary of Fresh Del Monte
Produce. The quick expansion of pineapple agriculture was partially due to the enormous
success of the ME2 cultivar that PINDECO developed specifically for the climate and terrain of
the Buenos Airesarea, which includes steady temperatures between 230 €, abundant

sunlight, acidic soils, and flat terrains in the alluvial plains of the Térraba River (MAG, 1991).
Because the MER pineapple is perfectly adapted to the biophysical conditions of Buenos Aires,
the fruit is hardy and produces high yields (Ararena, 2005; Bonatti et al., 200% In addition,

this particular variety has a long shelf life, it tastesweeter than other cultivars, and it has
strong aesthetic appeal, making it suitable for the North American market. Combined with the
very generous taxsubsidies that theCosta Rica government granted to enterprises of non
traditional exports, Costa Ricajuickly overtook G0OA A8 ) OT EOA A O expdedrofx | O A (
fresh pineapples (Vagneron et al., 2009)n 2010, Costa Ricaxported 1.7 million tons of
pineapples, making them the second most important agricultural commodity for the country

after bananas (SEPSA, 2014).
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Figurel-8. Pineapple plantations near the ommunity of Volcan de Buenos Aires (Puntarenasource:Author.

Today, pineapples areggrown in two regions in Costa RicaBuenos Aires and the
Northern portions of the provinces of Alajuela, Heredia, andimén. This dissertation focuses
only on the pineapple production fom the county of BuenogAires, whichhas 4,500 haof land
dedicated topineapple monoculture, although unofficial estimates suggest that this figure
could be closer to 14,000 ha (Aravena, 2005). The two communities that are part of this
research are Volcan and Altamira, situated on the west side of the Buenos Aires countyhin
the Volcan River watershedsee figure £9). The VolcarRiver watershed has a population of
3,500 people, divided into 12 communities. This watershed was one of the first places where
PINDECO established largscale operations in 1978. Prior to thatthe watershed was settled in
the 1900s by norindigenous families of Panamanian descent, whose livelihoods depended
primarily on cattle ranching while they also cultivated sugarcane, coffee and vegetables for
household consumption. The company bought thehds in the alluvial plain of the Volcan River

between 400 and 700 maslthat were flat enough to permit the operation of the large
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machinery that is necessary to harvest pineapple&seefigure 1-8) The upper reaches of the

watershed,where the land is toorugged, continue to be used for psture, sugar cane, or coffee.

The Volcan River watershed is approximately 230 k#in size and it contains five
Holdridge life zones: montane rainforest, lower montane rainforest, premontane wet forest,
tropical wet forest, and tropical moist forest (McConnell2008). The Volcan River is a tributary
of the Térraba River, a watershed of national importance as well as of international significance
as it feeds the Térrab&Sierpe wetland,which is recognized by the Ramsar Corantion. Finally,
the headwaters of the Volcan River are within the buffer zone of La Amistad International Park,
a biodiversity hotspot in Central America (McConnelR008). The watershed averages 3,000
mm in annual precipitation that falls mostly during the rainy season (between May and
November). It has steep gradients and soils that are acidic, compacted, of clayey texture and

very low fertility (Calvo-Alvarado et al. 2007).
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permission)

Theoretical Framework and Definitions

There are different entry points for exploring the interplay between ecosystems and
human well-being. In my case, | approached this nexus from two complementary concern
improving human well-being in resourcedependent communities in thetropics and doing so
while maintaining the resilience of critical ecosystem serviceHence, the literatures on

resilience thinking and international development are two of the platforns that provide

theoretical grounding for this dissertation.
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Resilience Thinking

Rooted in complexity science and systems thinking, resilience thinking offers a
framework to understand processes of change and persistence. Resilience appeared in the
literat ure of systems ecology during the early 1970s as a way of understanding nlmear
ecosystem dynamics. These insights were applied primarily to issues related to resource
management, such as insect outbreaks in the boreal forest, eutrophication of lake ggstems,
restoration of wetlands, management of grazed rangelands tine protection of coral reefs (cf.
case studies in Gunderson and Pritchard (2002 the 1990s resiliencethinking began to
widen its scope to the study of more broadly defined humaenvironment interactions. As
resilience scholars began to explore how the concept of resilience could be applicable in the
understanding of societies, particularly those dependent on natural resources (Adger, 2000),
the scope and focus of resilience researdhifted from being centered on ecology and
conservation to encompasig a wider array of topics organiz2d around human needs
including natural disaster management (Pelling, 2003; Adger et al., 2005; Gunderson, 2010),
vulnerability ( Chapin 11l et al., 2004Adger, 2006; Miller et al., 2010), poverty traps (Allison
and Hobbs, 2004; Enfors and Gordon, 2008) and governandeo(ke et al., 2005; Olsson et al.,

2006; Huitema et al., 20@, Armitage,2007).

The definition of resilience has morphed and changed oveinte reflecting the
broadening of the application of resilience tanatters of ecology to matters of a more social
nature (seetable 1-3). While resilience continues to be an evolving concept, there is consensus
around the following definitions: EngineeringDA OET EAT AA EO AAZLZET AA A0 A (
to equilibrium following a shock (Holling, 1996), which denotes a narrow conception of
ecosystems as having a single steady state equilibrium. Engineeringiftiesice is usually

contrasted with ecologicalresilience, which is defined as the magnitude of disturbance that a
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system can absorb before it shifts to an alternative steady state (Holling, 1996). Ecological
resilience was introduced in opposition to the previous idea of a single steadtate
equiiorEOT h AT A EO Ai AOCAA EOI i TAOAOOAOEITO 1T &£ OuUC
of a system to withstand shock and maintain critical relationships, the existence of multiple
stable states, and the episodic nature of changes in a system (Holling72R Socialecological
resilience has been defined as an emergent property of a system that depends on: (1) the
amount of disturbance that a system can absorb and still remain within a domain of attraction;
(2) the capacity of a system to learn and adap&nd (3) the degree to which the system is
capable of seHorganizing (Carpenter et al., 2001; Folke, 2006). Hence, soeglological
resilience follows similar lines to ecological resilience but it incorporates ideas about
adaptation, learning and seHorganization. The term social resilience (Adge2000) was coined
as the theoretical insights from resilience thinking began to be applied more widely to social
systems. Clearly, the adoption of ecological heuristics to a social context cannot be assumed to
be unproblematic (Davidson, 2010), however, the intention in talking about social resilience
was primarily to use resilience concepts as analogies to guide the understanding and
exploration of social and institutional processes (see for example Abel et @Q06 or Berkes &
Ross, 2013). More recently, resilience has been understood as transformability, or as the
capacity of a sociakcological system to navigate a transition from its present state to an
alternative state following a desired pathway (Folke e#l., 2010). Hence, the latest formulation
of resilience builds on the notions of ecological resilience and adaptation from the previous
conceptualizations, but it highlights the interplay of persistence, adaptation, and
transformation as necessary to presrve particularly desirable characteristics of a system.
Finally, it is important to note that resilience itself is not a normative concept, that is, resilience

is neither a desirable nor an undesirable property of sociakcological systems. Systems can be
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resilient in an undesirable state creating rigidity traps and vice versa, systems can lack

resilience in very desirable configurations.

Table1-3.
The Evolution of the Concept of Resilience

Definition Emphasis Key references
Engineering SysYQa &LISSR 27F NI dzNJ Returntime to recover, Pimm (198%
resilience following a shock efficiency, equilibrium
Ecological Ability of a system to withstand shock and Buffer capacity, withstand Holling 996
resilience maintain critical relationships shock, persistere;

robustness

Socialecological 1) Amount of disturbance that a system can Adaptive capacity, learning Carpenter (2001);
resilience absorb and still remain within a domain of innovation Folke (2006)

attraction; (2) capacity for learning and
adaptation (3) the degree to which the system i
capable of selbrganizing

Social resilience  Resilience as metaphor for social systems Social dimensions, heuristic Adger (2000)
device

Resilience as Persistence, adaptation, transformatio Transformation, pathways Folke et al. (2010)

transformation

Although there is a wide range of topics that can be examined from a resilience
perspective, at its core, there are three concepts that provide a common framework for
resilience thinking: First, resiliencedeals with complex adaptive systems (CAS) in the sense
that these systems have components that interact to respond to changing external conditions
and thusthesesystems are able to adjust their behaviour accordingly (Norberg & Cumming,
2008; Chapin et al.2009). For instance, there is an important feedback in resouratependent
communities between the application of agrochemicals and the price of the crop. Farmers often
apply more agrochemicals when the price goes up take advantage of a good yeand vice
versa.Second, CAS include social elements (such as labour, markets, or family relations) as well
as ecological elements (such as soil nutrients, precipitation, or dengue) and there are important
feedbacks between the social and ecological componentsat might result in positive or
negative feedback loops. These systems are referred to as coupled seeblogical systems

(SES), or coupled humamnvironment systems (Berkes & Folke, 1998; Berkes et al., 2003). The
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term socialecological system is meanto emphasize that these are distinct from social or
ecological systems alongWestley et al., 2002). In this dissertation | consider the resouree
dependent communities and their surrounding environment as a sociacological system.
Third, scale is important because complex adajve sociatecological systems arembedded in
nested hierarchies (Gunderson & Holling, 2002) and certain characteristics of the system only
manifest at particular spatial or temporal scales. As well, key phenomena affecting the stap
of the system may arise as the result of crosscale interactions (Norberg & Cumming, 2008).
For instance, exposure to dengue in communities i@osta Ricas a product of the interactions
between phenomena at different temporal scales, such #se formation of puddles near

PAT Pl A6 O EtbrAWhDh lastEanl &few hours; the life cycle of theedes aegypti
mosquito, which lasts 8 to 10 days; and the change in climate that produces increasing (or

decreasing) precipitation, whichoccurs overseveral years or decades.

In the past four decades, resilience thinking has become a widely influential concept
shaping the way in which we approach environmental governance and management. In
general, governance comprises the structures and processesWiiich societies share power in
a broad sense, involving a wide range of formal and informal institutions, processes and actors
(Lebel et al., 2006). Environmental management is more specific and it refers to the
operationalization of the principles and thevision contained in environmental governance
(Folke et al., 2005). That is, the set of principles that are used to organize and regulate the
interactions of humans with their natural environment is environmental governance; in its
applied form it becomesenvironmental management. In this document, environmental
management will be used as a generic term to designate all forms of management activities
modern and traditional, anthropocentric and ececentric, commercial and subsistence that

are used to reglate the relationship between humans and natureResilience thinking has been
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instrumental in shaping adaptive environmental management (AEMJjHolling, 1978; Walters,
1986; Lee, 1994 and adaptive cemanagement (Pinkerton 1994; Armitage et al., 2007,
Plummer, 2009), as well as adaptive governance (Olsson et al., 2006; Armitage & Plummer,
2010). Adaptive environmental management is an approach to managing ecosystems under
conditions of uncertainty, where management policies have two objectives: First, t@ip
knowledge of the dynamics of the system and second, to understand how human intervention
will affect it (Gunderson et al., 2008). Thus, AEM is an iterative process of learning by doing

where policies are seen as hypotheseand management interventionss experiments.

In terms of governance, it is becoming increasingly clear that conventional forms of
environmental governance are poorly suited to deal with the current conditions of rapid and
far-reachingecosystemchange, where uncertainty is high, comollability is low and multiple
stakeholders hold conflicting views (Gallopin et al., 2001). Adaptive governance offers guiding
principles to deal with the complex and uncertain nature of sociaécological systemsThese
principles revolve around: 1) Gaining knowledge and understanding of ecosystem dynamics,
particularly through the combination of different forms of knowledge systemsfolke et al.,
2005); 2) Practicingadaptive environmental management, through iterative testing,
monitoring, and re-evaluation that enhance adaptive responst sudden change (Dietz et al.,
2003; Folke et al., 2005); 3) Builthg redundant, flexible, polycentric andmultilayer institutions
to improve adaptive capacity and crosscale interactions (Dietz et al., 2003; Folke et.al005;
Lebel et al., 2006); 4) Fosteng wider participation and analytical deliberation that might lead
to self-organization (Dietz et al., 2003; Lebel et al., 2006). These guiding principles offer a lens
to examine the forms of environmental governancand management that regulate the flow of

ecosystem services and benefits from agricultural sociacological systems.
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While resilience thinking continues to be central in the exploration of the interface
between environmental and social concerns, critiges have arisen regarding the lack of a clear
engagement with issues of power. Since resilience considers soegglological systems as its
unit of analysis, it follows that power dynamics are embedded in and inseparable from the
dynamics of the socialecological system. Accounting for these relationships is particularly
important as the scope and focus of resilience research has shifted from being centred on
ecology and conservation to encompass a wider variety of topics organized around human
needs. Effor© O1T AAA DOAAEOEIT O OEA T1OETT 1T &£ OAOEIE
I £ xEAO O xEAOCeo6 j#AOPAT OAO AO Al 8h ¢mmpQh xEE
by far less explored (e.gCote and Nightingale, 201;1Brown, 2014). Incorporating these
indirect forces into a resilience analysis is challenging because their diffuse and complex nature
makes them difficult to measure, and the relative importance of social forces such as poverty or
inequality is politically charged and highly caitested. Yet, the purported political neutrality in
resilience is perceived as a lack of engagement with normative concerns or as outright
endorsement of the status quo that insufficiently challenges the power relationships
underlying inequities resulting from environmental management and governance processe
There have beerfew attempts in the literature to respond to these criticisms and to consider
constructive ways of integrating resilience and power frameworks (cf. Peterson, 2000;

Armitage, 2008).

Ecosystem Services

Humans have recognized their dependence on nature since time immemorial but the
concept of ecosystem services, as we know it today, emerges within the research literature in
the 1970s (cf. Westman, 1977; de Groot, 1987). Originally, econ@ts and conservation

biologists proposed the idea of ecosystem services largely as a metaphor to help to raise
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awareness and to garner support for conservation by highlighting the value of nature to
humans, that is, he services that nature providedor our survival (Norgaard, 2010; Gomez
Baggethun et al., 2010). At the same time, the concept of ecosystem services served as a
pedagogical tool that emphasized the connections between humavell-being and nature
(Peterson et al., 2009). In the 1990s there wera number of keystone publications that helped
to mainstream the concept (cf. Costanza & Daly, 1992; Daily, 1997 s@mza et al., 1997de
Groot et al., 2002) and with the MEA (2003, 2005), ecosystem services became firmly
established in the policy agend. Indeed, the number of journal publications on ecosystem
services has risen exponentially in the past two decades (Fisher et al., 2009), and today there
are a variety of dedicated journals and conferences that attract interdisciplinary scholars,

businesss and policymakers.

Within the diverse and growing literature on ecosystem services, there are three
ongoing and interrelated debates thatay the ground for this dissertation First, the intuitive
appeal of the concept of ecosystem services that is pmnsible for its broad adoption, is also a
source of confusion. The framework proposed by the MEA (2003) grouped ecosystem services
into the aforementioned categoriesgprovisioning, regulating, cultural, and supporting
service and related these to differet dimensions of human weltbeing that included material
wealth, health, safety and security, good social relations, and freedom of choftigure 1-2).

While this conceptualization of the link between ecosystems and human wedeing has served
the goals d the MEA, key aspects of the relation remain untested and they pose a challenge for
evaluating, framing, and classifying ecosystem services, as well as for teasing out the impact of
ecosystems on human welbeing. Thus, there have been many and diversellsgpointing to the

need to add precision to the MEA framework (cf. Kremen, 2005; Hein et al., 2006; Boyd &
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Banzhaf, 2007; Wallace, 2007; Fisher & Turner, 2008; Fisher et al., 2009; Maynard et al., 2010;

RaudseppHearne et al., 2010; Daw et al, 2011; Chamal., 2012).

One way in which scholars have tried to add precision to the concept of ecosystem
services proposed by the MEA is by examining how closely the production of an ecosystem
servicesis linked to an improvement in humanwell-being. This has ledo different versions of
OEA AAT OUOOAIT O AiguieEL AR whora thediAkbdtiedn egodydtdins and well
being is disaggregated to various degrees (see de Groot et al., 2010; Potschin & HaWmsng,
2011). Among these, some contend that ecgstem benefits depend on services but are linked
directly to a change on human welfare, hence, photosynthesis is a service, fresh produce is a
benefit (Boyd & Banzhaf, 2007; Fisher & Turner, 200&umar, 2010). Along the same lines,
others have proposed tcclassify ecosystem services in terms of means and ends to avoid
double-counting (Wallace, 2007), or intermediary and final services (Fisher & Turner, 2008;

Fisher et al. 2009).
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While there are a variety of classifications that unpack this link, they can be grouped
under two schools of thought (Nahlik et al., 2012): those who consider that ecosystem services
are the benefits that humans derive from essystems(Costanza et al., 1997; MEA, 2005;
Harrington et al., 2010), and those who subscribe to the idea that ecosystem services are the
elements of the ecosystem that support human benefits but aret benefits by themselves
(Daily, 1997; de Groot et a).2002; Kremen, 2005; Boyd & Banzhaf, 2007; Fisher et al., 2009;
Nelson et al., 2009). Both conceptualizations have merits and the degree to which they are
useful depends on the scope and the purpose of the assessment. For instance, in laogde
assessmats, such as the MEA (2005) or Costanza et al. (1997), it makes sense to assume that
ecosystem services are benefits. On the other hand, for smadlale assessments or in situations
where ecosystem services might accrue to different stakeholders, conceptizations that

provide finer resolution are better suited.

The second ongoing conversation within the literature of ecosystem services that is
relevant to this dissertation is the bourgeoning body of work on ecosystem services and
poverty alleviation. It is not surprising that the concept of ecosystem services is increasingly
seen as an entry point to issues of poverty and vulnerability (Howe et al., 2013; Reyers et al.,
submitted) since, at its core, ecosystem services are an exploration of the relatioishetween
nature and human weltbeing that shares similarities with the environmentpoverty nexus that
has long been explored in development studies. In 1987, the development community took the
cue from the World Commission on Environment and Developemt (the Brundtland
Commission), whichpromoted the view that poverty and environmental degradation were
mutually reinforcing phenomena. Theycontended that the poor contribute to environmental
degradation because they are forced to operate in short timfgames to satisfy their immediate

needs within a limited range of options. In turn, the degradation of natural resources translates
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into a variety of negative impacts on human welbeing (WCED 1987). While at times
environmental degradation and poverty interad in reinforcing ways, as a general rule, the idea
of the vicious cycle does not stand to empirical scrutiny (Forsyth et al. 1998; Scherr, 2000;
Ravnborg, 2002, 2003; Dasgupta et al., 2005). However, it is also true that poverty and
environmental degradation share common drivers, e.g. environmental contamination

negatively impacts both ecosystems and human health.

The relationship between poverty and the environment resists easy characterization
because it iscomplexand contextspecific. The ecosystem segices literature offers an
opportunity to unpack the nature-poverty nexus by providing a framework to guide the
exploration on the ways in which humans benefit from nature. While lack of knowledge is not
the only barrier to poverty alleviation, a better urderstanding of how ecosystems function can
be applied tomatters that would improve well-being such as increasingpod yieldsand water
quality or reducing vulnerability to natural hazards (De Clerk et al., 2006). Recemportant
contributions that examine the relationship between ecosystem services and poverty include:
The synthesis by Reyers et al (submitted) that offers a typology combining the classification of
the MEAwith a consideration of howresource-dependert communities benefit from these
services, whether they derive a direct benefit, e.g. subsistence fishers, or an incemediated
benefit, e.g. fishers who sell their catch in the market (sdgure 1-11). As well, he work by
Daw et al. 011) suggesting to disaggregatbuman well-being to better understand the impact
of changes in provisioning services othe well-being of different stakehdder groups at the
local level Finally, he ongoing work by Hamann (unpublished) to quantify and correlate

bundles of ecosystem services with bundles of huam well-being in South Africa.
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Figure 1-11. Typology ofecosystem services distinguishing between direct services and those that are inconmediated.
Source: Reyers et al. (dmitted)

The last foci in the ecosystem service literature that provides a ftiag for this
dissertation is the idea of tradeoffs in ecosystem services. Ecosystem services appear in nature
as bundles of variables that interact across space and time (Rodriguez et al., 20R6udsepp
Hearne et al., 201]. For instance, a forest doesot produce exclusively timber, it produces
timber, habitat for squirrels, it recycles carbon, it photosynthesizes sunlight, it prevents
erosion, and more. Although the idea of bundles of ecosystem services is now widely
recognized, much remains unknown abut the interactions between different services and the
impact of common drivers on ecosystem services bundles (Bennett et al., 2009). Sometimes a

driver might create a trade-off, e.g. land intensification increases crop yields but reduces
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aesthetic appeal Other times, a driver might result in a synergy between two ecosystem
services, e.g. wetland restoration increases flood control and it also increases water quality.
The fact that according to the MEA provisioning services are on the rise yet the rest of
ecosystem services are decreasingnplies a trade-off at some level, that is, some types of
ecosystem services are being optimized at the expense of other types of ecosystem services
(RaudseppHearne et al., 2Q0). The evidence suggests that, in generakovisioning ecosystem
services are prioritized over regulating, cultural and supporting services in that ordeffFoley et
al., 2005) There are profound implications that follow from this particular sequencing of
priorities in ecosystem service managementThe focus on tradeoffs is important for three
reasons: First, tradeoffs might result on unwanted declines of ecosystem services, particularly
when environmental management is geared towards optimizing onservice at a time Seond,
trade-offs might lead to regime shifts toundesirable states (Bennett et al., 2009). Third, since
socialecologicd systems are strongly coupledit follows that these trade-offs have ecological
and social dimensions. Therefore, the consequences of tradéfs have different mpacts on the

well-being of different socioeconomic groups (Daw et al., 2011).

Conceptualizations of human well -being
The notion and measurement of human welbeing has evolved from a very utilitarian
understanding of wellbeing based on standardized meases of material welfare, towards
more integrative, contextual, and multidimensional approaches. In the 1940s, following the
Great Depression, the economic recovery after World War Il and the appearance of Keynesian
AATTT I EAOh A 1T ACET AOGAOCOT POqQAARADOEAOERD | AAOGOOA
being (England, 1998). GDP is simply the total market value of all final goods and services

produced in a country in a given year, which includes the total consumer, investment and

government spending, plughe value of exports, minus the value of imports. The simplicity that
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comes from a numerical indicator made GDP easy to standardize and it soon became a
convenient shorthand to compare welfare across countries and through time. However, GDP is
no more andno less than an indication of economic activity and as such, it leaves out any social
dimension that might contribute to human wellbeing in a normonetary way, such as an

ET AEOEAOATI 60 OOPDPT OO T AOxT OE 1T O OEAdE©OhoAT OA
wealth is distributed within a nation because it is reported as a per capita average. Finally, GDP
fails to draw a link to the natural environment that supports economic activity, indeed, things
such as natural disasters or environmental degradadh might appear as temporary increases

in GDP.

Ongoing criticisms of GDP pushed the notion of wetleing towards more
multidimensional conceptualizations that considered material welfare as a necessary, but
insufficient, condition for people to flourish.In particular, noting that aggregate growth at the
nation level did not translate into better living conditions for the poor, the International Labour
Organization introduced the basic needs approach in the 1970s. The basic needs approach
proposes to builda composite of several indicators that represent essential human needs such
as nutrition, education, health, sanitation, water supply and housing (Streeten & Burki, 1978;
Hicks & Streeten, 1979). However, some contest that, while the basic needs approach
certainly more people-centred than GDP, its fundamental premise is underlined by the same
neoliberal frame of mind. That is, the basic needs approach is still concerned primarily with the
supply of commodities, albeit a range of them, and it neglects @stions related to human

agency and freedom (Nussbaum & Sen, 1993).

~
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Human Development Report. According to Sen (1988 p wwwqh  dirg BdpehdsOn x A1 1
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functionings that they value (Deneulin & Shahani, 2009). Taking even a relatively frivolous
functioning such as the concert example above, one can see hibere are a lot of factors that
i ECEO ET OAOZEAOA xEOE A PAOOI 160 AADPAAEI EOU O £
income to purchase the ticket is a factor, but things such as having appropriate clothes to wear,
feeling confident that theywill not be denied entry to the concert hall based on their gender or
ethnicity, or feeling safe coming home at night, are also factors that might interfere with a
DAOOT 180 AAPAAEI EOU O ££EOI £EI1 1 OEE-ReingeuidAOET T ET C
mean anything from creating opportunities to earn income to enacting policies to eradicate
violence and bigotry.
ITA T £ OEA AEAEEEAOI OEAO xEOE 3A160 AAPAAEI EO
are as many functionings, and as many comhaitions of functionings, as there are people,
making it difficult to communicate and to comparewell-being. Although with some initial
reluctance, Sen collaborated in creating the Human Development Index (HDI) based on the
capabilities approach for the Huma Development Report (FukudaParr, 2003). The HDI is a
composite index that includes indicators of income, literacy, and life expectancy into a single
measurement. The idea behind the HDI is that the three indicators represent functionings that
are universally shared by all people, that is, people enjoy having a decent standard of living,
being knowledgeable, and having long lives (FukudBarr, 2003). Hence, the HDI allows for

easy comparison while maintaining some of the complexity of the capabilities appach. In
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another attempt to synthesize the diversity of functionings and human experience, Nussbaum

(2000) developed the list of ten central human functionings that are shown itable 1-4.

Table 1-4.
Nussbaum (2000) List of Central Human Functionings

Life Being able to live to tpe end of a human IiAfevof n(v)rrAnavI length; not dying prematurely, or before
2ySQa tAFS Aa a2 NBRdIzOSR la (G2 0S8 y2i 62N

Bodily health Being able to have good health, including reproductive health; to be adequately nourishealve
adequate shelter.

Bodily integrity .SAy3 6fS (2 Y2@S FTNBSte FNRY LXIOS (2 LIX

i.e. being able to be secure against assault, including sexual assault, child sexual abuse, and
domestic violace; having opportunities for sexual satisfaction and for choice in matters of

reproduction.
Sense, imagination,  Being able to use the senses, to imagine, thinkandrea¢oy R (2 R2 (KSa$sS
thought Kdzylt yé¢ gl &3 | g1 & dbyahadkdufeeducalidd. Béngfahlehddibel S

imagination and thought in connection with experiencing and producingesgifessive works and
S@PSyita 2F 2ySQa 2y OK2A0SI NBtAIA2dzaT AL
ways proteted by guarantees of freedom of expression with respect to both political and artist
speech, and freedom of religious exercise. Being able to search for the ultimate meaning of Iif
2ySQa 26y glted . SAy3a o6t S (2vokhoBifecessnbpaia. dzNJ

Emotions Being able to have attachments to things and persons outside ourselves; to love those who lo
care for us, to grieve at their absence; in general, to love, to grieve, to experience longing, gra
andjustiiedg 3SNX b20 KFI@Ay3a 2yS0a Svyz2iAi2yltt RS¢
anxiety, or by traumatic events of abuse or neglect.

Practical reason Being able to form a conception of the good and to engage in critical reflection about the planr
oforSQa 26y fAFSO
Affiliation Being able to live for and towards others, to recognize and show concern for other human beil

to engage in various forms of social interaction; to be able to imagine the situation of another :
to have compassion for that siation; to have the capability for both justice and friendship.
Having the social bases of sefpect and nonhumiliation; being able to be treated as a dignifiec
being whose worth is equal to that of others. This entails, at a minimum, protectionssagain
discrimination on the basis of race, sex, religion, caste, ethnicity, or national origin.

Other species Being able to live with concern for and in relation to animals, plants, and the world of nature.
Play Being able to laugh, to play, to enjoy redieaal activities

I 2Y0UNRE 2¢t2tA0A0FEY . SAyYy3 Fo6ftS G2 LINIAOALIGS SFFSC
environment right of political participation, protection of free speech and association.

Material: Being able thold property, not just formally but in terms of real opportunity; an havinc
property rights on an equal basis with others; having the right to seek employment on an equa
0laira gAUK 20KSNEQ KI@Ay3 GKS FNBSRREevgablel® \
work as a human being, exercising practical reason and entering into mutual relationships of r
recognition with other workers.

Because human wetbeing is increasingly characterized as multidimensional, there has

been a tendency to dfine lists of essential components for having a good quality of life (Alkire,
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2002). Among these lists, an extensive survey of the literature conducted by Cummins (1996)
concluded that the following seven dimensions are important for having quality of & material
well-being, health, productivity (in the sense of enjoying meaningful work), intimacy and
friendship, safety, community, and emotional wetbeing (Cummins, 1996). As well, the very
influential work of Narayan et al. (2000), which involved a paticipatory, cross-cultural study
exploring subjective understanding of poverty by the poor themselves identified a somewhat
overlapping list. Other multidimensional conceptualizations ofvell-beinginclude the work of
Max-Neef on Human Scale DevelopmefMax-Neef et al., 1992) MaxNeef uses a matrix to
show the interactions between what he considers axiological and existential needs. The
axiological needs include subsistence, protection, affection, understanding, participation,
leisure, creation, identityand freedom. The existential needs are identified as being (in the
sense of having certain attributes), having (in the sense of institutions, norms, laws), doing (in
the sense of actions) and interacting (in the sense of spaces). MaA A £6 O AT ToMdAA D OOAT EU
human well-being is systemic in that he argues that all of these needs are interrelated and

interact with one another, as well, they are no+hierarchical.

Stemming from a growing discontent with, and questioning of, Western development
discourse upn which many of the above ideas of human welleing are predicated, the concept
of buen wvir (roughly translated as living well or good living) appeared in Latin America
towards the turn of the 21st century (Viteri-Gualinga, 2002; Gudynas, 2011; Gudyné&sAcosta,
2011; Villalba, 2013). Thebuenvivir is a pluralistic concept that captures a variety of
conceptualizations of weltbeing, many with roots on South American Indigenous thought.
Hence, in Bolivia is popular the Aymara concept gima gamarfiand its Ecuadorian equivalent
is sumak kawsaythe Kichwa word for fullness of life (Gudinas & Acosta, 2011). These concepts

captured particular attention as they were each used to inform the new constitutions of
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Ecuador in 2008 and Bolivia in 2009. Although te idea ofbuen vivirmerits a much more in
depth discussion to do it justice, suffice to say that some of core concepts that are shared in
most formulations of buen vivirhighlight importance of nature, community, labour, consensus,
democracy, reciprocityand spirituality as key components of individual and community weH

being (Villalba, 2013).

In this dissertation | use the definition of human welbeing put forth by the MEA
j¢cnnmodqh xEEAE AAET A0 O1T 1 A 1T £ wehirhdmih etaddysteni O E
services. The MEA (2003) defined welbeing as encompassing five dimensions: material
wealth, health, safety and security, good social relations, and freedom of choice and actions,
which emerges from obtaining the four previous components of ®ll-being. Within the context
of the MEA, it is understood that human welbeing emerges as an outcome of, and supported
by, a variety of goods and services flowing from natural ecosystems. While the MEA makes
explicit the reliance of humans on their natual environment, it is important to note that
ecosystem services alone do not fulfill every human need and that some dimensionsvefl| -

being have only a superficial link to the environment, e.g. the need for social inclusion (Butler &

Oluoch-Kosura, 2006 Fisher et al., 2014).

Rationale for Manuscripts

| have developed three lines of inquiry expldng the interplay between humanwell-
being, ecosystem services and environmental managemetttat form the basis forthe
manuscripts contained in this dissertation. Each manuscript considers the above themes from
slightly different angles(seefigure 1-12). | present the manuscripts in the orderin which they

were written becausethe perspectivethat informs each article ispartially a reaction to the

p>2)
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findings and unanswered questions that emerged after writing the previous ondn this sense,
the three manuscriptscapture the evolution ofmy thinking about emsystem services and
human well-being. Briefly, the first manuscript is very much in line with the type ofassessment
that flows directly from the MEA (2003) framework. That is] started from the assumption that
ecosystems produceecosystemservices that benefit people. Because | wanted to include a
participatory dimension to the assessment, | used photovoic@invite residents ina pineapple
community to think about how ecosystens shapedtheir well-being. During this time | was
seeking to gain a communitylevel perspective on what aspects of the natural environment
contribute to the well-being of local agricutural communities. The second manuscript was
motivated partly by the insights of the photovoice assessmetttat showed thatthe benefits
that people derived from their ecosystemswere highly contingent on the form of
environmental management and governancassociated with theproduction of those
ecosystem service. Hence, the second manuscrigienters onthe system ofproduction used in
the Bribri Indigenous Territory to produce plantains. This article payscloseattention to the
type of access that plantai farmers experience as prodaers of ecosystem services and how
access is regulated by powerelationships. The third manuscript starts from the opposite end
of the equation, that isjnstead of starting with ecosystemsit starts with human well-being.
The manuscriptconsiders how weltbeing inbanana and plantainagricultural communities is
shaped bythe ecosystem services that are produced and by how these are managealying

particular attention to the impact of trade-offs between provisioning and reguating services.
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Figure 1-12. Diagram representing the different theoretical contributions of the three manuscripts that compose this
dissertation

Article 1 1- A participatory assessment of ecosystem services and human

well -being in rural Costa Ricausing photo -voice

In exploring the link between ecosystems and humawell-being, | wanted to
O1 AAOOOAT A Ei x PATPI AGO PAOOIT AT AEOAOI OOAT AA E
ecosystem services and how they benefited from their production. Hence, my point of

departure was to experiment with the use of participatory methodologies to conduct a

1 Article published as:Berbés-Blazquez, M. (2012). A participatory assessment of ecosystem services and
humanwell-being in rural Costa Ricaising photo-voice.Environmental management49(4), 862-875.
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community-level assessment of ecosystem services in one of the research sites to gain a
DAOOPAAOEOGA 1T £ OEA AAT OUOOAIT OA O GEMyAndartdiiisA O
was motivated by the fact that a lot of the work on ecosystem services focuses on the objective
assessment and classification of environmental function¥.et,just because an ecosystem
service is produced, it does not mean that it benefits szeone. For example, an agricultural
landscape that produces wheat (a provisioning ecosystem service) is of no use to a celiac who
is unable to digest gluten; likewise, a river that might provide recreational opportunities (a

cultural ecosystem service) i0f no benefit to those who have no docking access.

The article is a product of my initial field season in the community of Volcan de Buenos
Aires in SouthwesternCosta Ricawhich depends on the production of pineapples for export. |
used photovoice? a method from the participatory action research tradition that relies on
photographs taken by participants to guide discussion around a topic of interest. The stated
goals of photovoice are: First, to enable communities to identify strengths and concerns;
secand, to promote critical dialogue around key issues; and third, to affect policy (Wang and
Burris 1997; Wang et al. 1998). The application of photovoice techniques to questions of
environmental management has been limited and, at that time, visual methodseve altogether
absent from the literature in ecosystem services. | saw in photovoice an underused
methodology with the potential to complement more traditional expertled ecosystem service
assessments in the context of impoverished and resouraependent @mmunities. In
particular, | thought that photovoice could be a vehicle for integrating the knowledges of

diverse stakeholders and for exposing the complexity of sockgcological interactions.

In terms of examining the link between ecosystem services artde different

dimensions of human weltbeing, my analysis showed that residents associated provisioning

x AOA
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ecosystem services with satisfying the material necessities of life; regulating ecosystem
services with their health and safety (in the sense of livino a predictable environment); and
cultural services with their health and with building good social relations. However, it also
became evident that there was a discrepancy on how I originally conceived of ecosystem
services (informed by the MEA framework)and what community members identified as the
natural processes that benefitted, or harmed, them. For instance, sometimes the same crop was
classified as both a provisioning and a cultural ecosystem service. This led me to propose a
distinction between ecasystem services and ecosystem benefits to capture the fact that the
same ecosystem service, e.g. pineapples, could be seen to produce several benefits depending
on the group to which a person belonged, e.g. Pineapples can provide a monetary benefit for
plantation workers or a nutritional benefit for pineapple consumers. Last, in this article | reflect
on the opportunities and drawbacks of using a visual, participatory methodology to conduct an

ecosystem service assessment.

Manuscript 2 2- An analysis of access to ecosystem services in a plantain
agricultural system: What lessons for poverty alleviation and

sustainable development?
The idea advanced by the MEA (2003) that human wdtleing depends on ecosystem

services has served well as a departing point arfdr illustrative purposes. However, when
considering well-being at local scales its simplicity is deceiving, that is, the production of
ecosystem services might not result in increases in human webeing in a straightforward
manner. The contrast iespeaally striking in the case of agricultural communities who might

be involved in maintaining high levels of production of provisioning services without

2This manuscript was presented at a workshop organized by the network oRower Relations and Ecosystem
Services(PORES)n Seville (Spain) on October 2014.
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experiencing the benefits, experiencing only partial benefits, or actually experiencing a decline

in their well-being. Hence, in the context of poverty alleviation, there is a need not only of
enhancing the ability of ecosystems to produce ecosystem services in a sustainable manner, but
also of ensuring that there are mechanisms by which those ecosystem sees become benefits

at the local scale. This is why questions of access, distribution and personal circumstance that
mediate the transformation of ecosystem services into ecosystem benefits are critically

important (Daw et al., 2011).

When considering hurman well-being in agricultural communities it soon becomes
evident that the production of ecosystem services does not necessarily translate into benefits
at the local level. Instead a host of social processes mediate how and who benefitsese
processescan be uncovered by considering the organization of environmental management
associated with the production of a given crop. In the second manuscript | conducted a
community-level analysis of the mechanisms by which access to ecosystem services is gained,
maintained, and controlled in two communities in the Bribri Indigenous Territory that produce
plantains for sale in the national market. In the manuscript | examine two alternative
agricultural management systems that ceexist in the Bribri Indigenous Territory: One is the
agroforestry system that relies on traditional Bribri practices, whereas the other agricultural
system involves more intensification and relies on conventional agrochemical inputs to

different degrees.

| conducted my analysis based on quistive interviews geared to uncover the
mechanisms that operate to grant and control access to different aspects involved in the
production of plantains, for instance, access to land, markets, information, technology, credit,

and labour opportunities (based on Ribot & Peluso, 2003). What the analysis demonstrated is
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that each agricultural system produces a particular web of access, but that the conventional
systemof agriculture concentrated power in the hands of middlemen. Middlemen are people
who come from outside of the territory to purchase the plantains and bring them to the market
in the capital. | also characterized in the article the formof power used by these gatekeepers
to maintain accessand finish by exploring the implications in terms of povety alleviation and

potential avenues for change

Manuscript 3 3- Trade -offs in ecosystem services, trade -offs in human
well -being: Exploring the impacts of environmental management

priorities on the well -being of agricultural communities in  Costa Rica

The motivation behind this manuscript is that while the general links that the MEA
(2003) framework proposes hold, there is still a need to better qualify and quantify the
linkages between ecosystem services and the dimensions of human wedling, what theymean
in different contexts, and for different stakeholders (Daw et al., 2011; Sandhu & Sandhu, 2014;
de Oliveira & Berkes, 2014)Thus, the third manuscript focuses squarely on human wetbeing
and it works its way back to tease out thgoints of intersection with the ecosystemsthat
maintain it. In addition, the manuscript considershow alternative forms of resource
managementproduce different bundles of ecosystem services and how thimight ultimately
impact human welkbeing.In particular, | was intereged in comparing wellbeing across
regions where environmental management hd optimized a reduced range of ecosystem
services (such as largescale plantations) with regions where environmental management

considered a range of ecosystem services (such asrafprestry). Thereason beingthat the

3 Apreliminary version]T £ OEA OAOOI 00 xAO DPOAOAT O AApackify pdvértyih OAT DBOAO
agricultural communities inCosta Ricdased on ecosystem management prioritieg the Resilience 2014
conference in Montpellier (France).
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choices embedded in the different modes of agricultural management carry implicit tradeffs

between ecosystem servicethat are often overlooked.

| approached this exploration using fuzzy cognitive maps (FCMs), wii@re arrow diagrams
representing causal links between factors. | interviewed farmers, plantation workers ahtheir
families in three sites the large-scalebanana plantationsin Matina that produce banaras for
the international market, and two communities that practice smallholding agriculturein the
Bribri Indigenous Territory where two alternative resource management systems coexist,
traditional agroforestry plots that produce a variety of crops and singlespecies plots of
plantain. Plantain from the Bribri Indigenous Territory is sold in the national and international

markets.

The three manuscripts will be presented after chapter 2, which contains an expanded
version of the methods of inquiry used in this dissertation. Chapter 3 contains the first
manuscript (article) using photovoice to understand perceptions of ecosystem services in
Volcan. Chapter 4 contains the second manuscript that explores power relations in the Bribri
Indigenous Territory. Chapter 5 contains the third manuscript, which exploreshie impact of
environmental management on the welbeing of three resourcedependent communities in the
Caribbean coast oCosta RicaFinally, chapter 6 contains conclusions drawn from the entire

dissertation and outlinespossible directions for future resarch.
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Chapter

2. METHOSOFINQUIRY

The approach to inquiry that | followed is best described as mixeshethods (seetable 2-
1) namely, photovoice, interviewsfield observation,and fuzzy cognitive maps (FCMs). These
methods, particularly photovoice ard FCMsseldomhave been used in relation to ecosystem
servicesbut, precisely because of this, they have the potential to bring out nawnsights. Each
manuscript focuses on a different agricultural region o€osta Ricaand explains the resuls of
using aparticular combination of methods(seefigure 2-1) The first article uses photovoice and
it is based on research done with pineapplproducing communities in the SouthPacific side in
2009. Theother two manuscripts are based on research done in 2011 oneahCaribbean coast of
Costa RicaThesecondmanuscript relies on key informant interviews, semi-structured
interviews and field observation inthe communities of the Bribri Indigenous Territory. The
third manuscript uses fuzzy cognitive maps and it focusesn the Bribri Indigenous Territory as

well ascommunities surrounded by banana plantations in Matina.

Table 2-1.
Mixed Methods Eployed In This Studyrad Selected Key References
Method Description Key references
Photovoice 11 transect walks and correspding focus Wang and Burris (1994,

groups conducted with agricultural workers anc 1997) Wang et al., (1998)
their families regarding ecosystem services

Fuzzy cognitive maps (FCMs 118 fuzzy cognitive maps constructed with Ozesmiand Ozesm({2003,
farmers, agricultural workersmal their families 2004), Kok (2009), van Vliet
regarding their livelihoods. et al. (2010)

Key informant interviews 18 semistructured interviews conducted with  Patton (2002)
key informants regarding ecosystem
management.

Field dservation Conducted at the local level over varying Patton (2002), Mason (2009)

FY2dzyda 2F GAYS G2 3t
livelihoods and ecosystem management.
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Informal interviews

Manuscript 1.
Assessment of
ecosystem services

Manuscript 2. Power

relations

Transcription

Field observation

Key informant \'
interviews

Manuscript 3.
Human well-being

Centrality,
indegree,
outdegree

Figure 2-1. Flow chart of methods usedo construct each manuscript. In square boxesre the data collection activities, in
rounded boxes are the data treatment and analysis activities.

The choice of research sites reflectthe evolution of my research interests as well as the

different opportunities for collaboration that emerged throughout the duration of my degree

My initial interest in Costa Ricaarosethrough my involvement with the Las Nubes program in

the Faculty of Environmental StudiesAmong other things, he program organizedfield courses

and it facilitate sresearch in the Alexander Skutch Biological Corridof ASBC) situated near the

town of San Isidro (Puntarenas) TheASBCcomprisesthe areabetweentwo ecological

reserves, theLas Nubescloud forest reserve and the Los Cusingos bird sanctuar@ommunities

in the corridor depend onsmall-scale coffee and sugacanefarming. Following my
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involvement with the Las Nubes program, | was invited by mgissertation supervisor to
explore Volcan, a community that is only an hour away as the crow flies but dominated by
large-scale pinegple agriculture. Dr. Bunchhad been invited to the community by an
expatriate who had an interest in attracting researchers t@xplore the impact ofthis form of
agriculture on the environment Whereas therewere many students working in the ASBC, there
had been relatively few researchers, national or international, involved iWolcan This was due
to the fact that the presence of the pineapple company had polarized the community during the
1990s leading to bitter encounters between those who opposed theineapple expansion citing
environmental and health concerns (but whae livelihoodsdepended to a large degree on
cattle) and those who were newcomers to the community and depended on the jobs that the
company provided. In addition, pineapple agricultureat the scale that is practiced inVolcanis
relatively new in Costa Ricaand its impactsare just beginning to beunderstood. | arrived to
Volcanin 2009 for my first field season. At this time, | was interested in understanding how
people related to theirecosystemsin a broad senseDuring the 2009 field season | was invited
to the Central American Institute for Studies on Toxic Substances (IRET, Spanish acronym)
Herediawhich hasa long tradition of using an ecosystem approach to exploenvironmental
and health interactions, with a focus on thampacts of largescale agricultureon human health
In a subsequent visit toCosta Rican 2010, | followed the IRET team tahe regions ofMatina
and Talamancao gauge the possibility ofdevelopinga researchcollaboration. At this point, the
IRET had wrapped up a study conducted with Indigenous children in Talamanca testing their
exposure to pesticides used in plantain and banana agriculture using an ecosystem health
approach (see Barraza et al. 2011; van Wegebde Joode et al., 2012) and they were starting to
collect data for their new program on Infants and Environmental Healthlgfantes y Salud

Ambiental (ISA Spanish acronym). The ISA studwfvw.isa.una.ac.cy is aprospective
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community-based birth cohort study to examinehe effects of prenatal and early life psticide
and manganese exposures T AEEI AOAT 60 CcOl xOE AT A 1T AOOT AABGAIT I
(Mora et al., 2014 van Wendel de Joode et.al2014). In addition pathways of exposures and

risk perception of pesticides are being studied (Barraza et al., 2011; Barraza et al 2013)

Hence, at this point, | was familiar with four diferent regionsin Costa Ricahat were
rur al and depended on agriculturébut eachwith adistinct character that, | suspected, was tied
to its system ofagricultural exploitation. This is how the idea of gploring the impact of
environmental management on human wetbeing began to forml securedexternal funding for
a longer field seasorin 2011, in which | conductedthe research that supports the second and
third manuscripts. Between June and November 2011 I, and three research assistants,
conducted over 200 interviews with agricultural workers and farmers living inthe ASBC,
Volcan, Matira and the Bribri Indigenous Territory (Talamanca)l was lucky to count with
ATTOIi 100 Ai1T 0100 1T £ OOAOAAOA Huicky gt bbAvbrk, RV E OAT 6 O
around in the country and coordinate the data gatheringThe reason why the interviews fom

Volcanand Las Nubes are not included in the third manuscript is that #ir quality was more

unevenand not comparable to the data set obtained from Matina and the Bribri communities

I now describe in turn each method, as well as the data collecti@amd data analysis associated
with that particular part of the dissertation. A similar or an abbreviated version of these

methods is included in each manuscript.

Photovoice

Photographs and other visual tools have been integrated in social science reseaitha

variety of ways. Early anthropologists used photographs for documenting social or cultural



49
PEATT I AT A8 )1 pwexh *TET #1111 EAO AT ET AA OEA OAO
photographs as props during interviews to stimulate and guide rgmonses, effectively creating
the field of visual anthropology (Harper, 2002). Variations of photo elicitation have been
adopted in psychology, education or organizational studiedHurworth, 2004). The underlying
idea is that images are more effective in @king experiences and insights than spokenro
written words alone (Carlsson,2001; Harper, 2002). In photo elicitation, the researcher usually
provides the pictures upon which the participants comment, by contrast, in pito novella and
photovoice, researchparticipants take their own photographs. Photo novella and photovoice
share similar origins,but photo novella focuses on having participants tell their stories by
photographing their everyday lives (Wang& Burris, 1994), whereas photovoice is a processyb
xEEAE OPAI PI A AAT EAAT OEEAUKh OAPOAOGAT O AT A Al EAI
PET Ol COAPEEA Od&BArEd 1PN DARE). Henck,ith€ storytelling element is less

central in photovoice.

Photovoice is theoretically situated within the fietls of education for critical
consciousness, feminist theory and documentary photography. Followirgaolo& OAE OA & O
approach for critical education, photovoice uses the pictures taken by the participants to create
OAT AAA OEOOAOGEI T b @dndthadallo® pdopledd=diért ufod theirddnO O O A A
realities (Wang& Burris, 1994). Photovoice also emphasizes praxigthe combination of
reflection and action to promote change (Freirel970) - by entrusting cameras to people so
that they become active agnts in transforming their reality. From feminist theory, photovoice
considers the power dynamics and biases that exist in participatory research and it intends to
become a vehicle for disempowered and hartb-reach groups that include women but also

children, peasants, the illiterate or any stigmatized population (Wan& Burris, 1994). Finally,

the idea behind documentary photography is to capture in pictures sodig relevant
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phenomena (Wang &Burris, 1994). In the case of photovoice, participants determie what
phenomena are important, thus providing an insider perspective into an issue. These
theoretical foundations underlie the three goals of photovoice, which are: to enable
communities to identify their strengths and concerns; to promote critical dialgue around key

issues; and to affect policy (Wané& Burris, 1997; Wang et al.1998).

Photovoice has been applied to participatory needs assessments in the study of a range
of issues such as health (e.g. Wang et 4P98; Carlsson2006; Catalani and Mirkler, 2010),
homelessness (e.g. Dixo& Hadjialexiou, 2005; Rhodes et al2008), stigmatized groups (e.qg.
Graziano, 2004; Husse)2006) and disability (e.g. Jurkowski& PaulWard, 2007; Thompson et
al.,2008). Yet, the application of photovoice technique® questions of environmental
management remains limited (some exceptions are BosagR008; Castleden et a).2008;2009)
and it is altogether absent from the literature in ecosystem services, even though some authors
have used other participatory techniqies, such as participatory rural appraisal and rapid rural

appraisal, in assessing ecosystem services (e.g. Pereira et28105).

Data Collection for Photovoice

Sampling. Because photovoice is a participatory methodology, datollection for this
part of the projectwas voluntary. | organizeda community meeting to which everyonen
Volcan was invited to attend and to which about 80 residents came. Therpriesented the
researchgoalsand asled for volunteers for the photovoice exercise. In selecting volumters, no
one was turned down and no one was specifically asked to participate. This choice resulted in a
sample that did not correspond to the demograplu characteristics of the region. Ntably males

and workers from the Pineapple Development Company (PINBCO)were underrepresented.
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This is partly due to the long workday in the plantations and partly due to fear of reprisals by

the company.

Transect Walks. The actual photovoice exercise combined photovoice with a modified
transect walk. Each group of 24 volunteer participants, e.g. young females from a given
neighborhood, metwith me separately. The participants agreed among themselves on a route
within the geographical limits of theVolcan Riverwatershed, which usually took between 3 to
4 hours to walk.In choosing the route, there were no specific instructions given or requests
made to participants, other than the routes should allow for the exploration of ecosystem
OAOOEAAOG OEAO A A££EA AvdidghosiiMeElfor medavOlE Wik®tAdledod B x Al |
rural z communities are made up of neighborhoods of 280 households surrounded by
pineapple fieldsz participants often chose routes some distance away from their
neighborhoods and that contained natural features, such as a creek. All particiganvere
shown how to use a digital camera and two cameras were provided for them to take pictures
during the transect walk. They were asked to take pictures of ecosystem services that affected
their health and well-being, in positive or negative ways. Prioto the start, the meaning of the
OAOiI OAAT OUOOAI OAOOEAAE xAO OAOEOEOAA AT A A EA
OAEAOAT AAR8 $APAT AET C 11 OEA CcOlI Obh 1 AOO OAAET EA
used interchangeably with ecosystenservices. During the walk, participants were encouraged
to adopt the role of guides in interpreting forme how the ecosystem and the changes in the

landscape affected their welbeing and to take as many pictures as they wished. In total, |

conducted 11 tansect walks in which 34 people participated.

Semi-structured group i nterviews . At a later time, each group met separately with

me to discuss the photographs taken during the transect walk.followed a semistructured
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format modeled after McIntyre (2003)to encourage participants to explairwhat the

photographs meart to them. | used operended questionsprobing participants to reflect on

what the ecosystem service represented in each image meant for their waléing. 1 also found
that asking participantsto choose among the 670 photographs that they usually took during
the transect walk evoked more personal responses. Hence, after participants had discussed all
of the pictures | asked them to prioritize the photographs that depicted the ecosystem service
that were more important to their well-being. If the group had 2 people they could choose up to
5 photographs, if the group had 34 people they could choose up to 10. This often brought
insights into how the participants conceived of the relationships bieveen the different
ecosystem services and also hints of what participants considered acceptable, or unacceptable,
trade-offs between ecosystem services. These conversations were recorded and transcribed
with their permission. After completing this part, there were 65 pictures of ecosystem services
in total that represented 76 benefits, or impacts, according to participants. Since there was
repetition among the pictures selected by the different groups, | pooled them into 21 common

themes.

Data Analysis for Photovoice

| interpreted the results from the small group discussions according to the EA (2003)
framework to classify ecosystem services andheir effect on human weltbeing. For instance, a
group of participants said about a picture depicting a carpladed with cut sugarcaneO4 EEO E O
sugarcane. We think it is good because it brings money. But it also brings chemicals and who
ETT xO xEAOh xEEAE AOA AAA 8y 7A AlGthoSdnd EA A
@gua dulcéa Hence, | classifié sugarcane as a provisioning service (after BA 2003 and TEEB

2010), and based on their explanation gathered that participants associated sugarcane

negatively with the deleterious health effects of agrochemicals, and positively with increasing



53

their material welfare and giving them a sense of identify that comes from making traditional
Costa Rica foods. Although | originally intended to uncover possible correlations between
particular stakeholder groups in the watershed and the ecosystem services thaffected their

well-being, the small sample size prevented me frompplying statistical tests.

Fuzzy cognitive maps

Axelrod (1976) developed cognitive maps in the 1970s when he used arrows to relate
causal concepts that represented political decisicimaking processes. In 1986, Kosko
ET 00T AGAAA OEA OAOI &EOUUU AT ci EOEOA 1T AP AU
Hence, an FCM is a graphical representation of caliaks that allows the studyof how an
effect propagates forwards and backwardshroughout a causal chain (Kosko, 1986). As such,
FCMs are versatile tools commonly used for: explanation, to describe observed behaviour;
prediction, to anticipate future system behaviour; reflection, to invite deliberation on current
understandings of asystem; or in a strategic manner, to improve the descriptions of a situation.
FCMs are useful in describing complex system dynamics and in the past decade they have
found application in engineering, behavioural sciences, production systems, business,
environment, agriculture, education, medicine, information technology and
telecommunications (Papageprgiou & Salmero, 2012). In the environmental realm, FCMs have
been used to map local knowledge in participatory processes (Ozesmi & Ozesmi, 2003; Ozesmi,
2006; Isaac et al., 2009; Rajaram & Das, 2010), the study of stakeholder processes and conflict
(Ozesmi & Ozesmi, 2004; Giordano, 2010; Kafetzis et al., 2010), modelling and hypothesis
testing (Kok, 2009; Ramsey & Norbury, 2009; Soler et al., 2012), communicatiand learning

(van Vliet et al., 2010), and to study vulnerability to environmental change (Murungweni et al.,

2011).

AOOE



54

I &#- Al 1 OAET O OAOOEAAO 10 11T AAOh #Eh #E8 #1
the stability of crop prices or exposure to agrohemicals, that are connected by links called
edges or arcs. If an edge is identified with a positive sign, it means that more of Ci causes more
of Cj (direct relation), and if the edge is identified with a negative sign, it means that more of Ci
causes lss of Cj (iverseOAT AOET T 8 ! 1 0i AAO AAOxAAT Mp AT A C|
connection, the larger the number, the stronger the connection. Note that the relations depicted
in FCMs express believed causality, not probability, the causality betweévo node variables is
taken at face value as the maps are constructed to capture expert opinion about an issue
(Carvalho, 2012). In this case, those living in agricultural communities, farmers, agricultural
workers and their families are the experts in @termining what affects their well-being. The
graphical depictions of FCMs can be transformed into an adjacency matrix such as the one
shown below (figure 2-2). Individual adjacency matrixes can be added to create an augmented
matrix that reflects the opinion of a group of experts, e.g. female banana workers (Kosko,
1988). Once the FCMs are constructed, it is possible to use basic graph theory concepts, such as
centrality, indegree and outdegree, to analyse the relative importana# the relationships
identified. The outdegree is the sum of all the absolute values within a row of the matrix, that is,
the absolute sum of all of the weights of the arrows going out of a node. The indegree is the sum
of all the absolute values in a column, that is, the absolutem of all the weights of the arrows
coming into a node. Centrality is the absolute sum of indegree and outdegree. In the
hypothetical FCM shown below, node C1 has an outdegree of 1.5, an indegree of 1.8 and a

centrality of 3.3.
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Ccl 0 0 0 05 -1
c2 08 0 0 05 O
c3 0 0 0 0 0.5

c4 1 0 0 0 -03

C5 0 0 0.5 1 0

Figure 2-2. Example offuzzy cognitive map and its corresponding adjacency matrix

Some of the reasons that make FCMs attractive to explore wbking among agricultural
workers and their families are: First, FCMs are particularly well suited for exploring soft
knowledge domainsthat have a qualitative, rather than a quantitative, emphasis (Kok, 2009).
Second, they can integrate different types of knowledge and include a wide range of variables
(Ozesmi & Ozesmi, 2004, van Vliet et al., 2010). Given the complex nature of human-eihg
as a subject matter and the diversity of interviewees, it was essential to provide a platform that
would allow participants to express a wide range of topics pertaining to their welbeing, as
well as integrating variables that might go from the ealy quantifiable, such as the price of
coffee, to the more abstract, such as living according to Indigenous values. Third, FCMs
highlight key feedbacks in the system, which when combined with resilience thinking, can
provide insights into short-term and long-term socialecological dynamics (Kok, 2009). This
xAO EI BT OOAT O AO ) O1 OCEO O1 CAET Abeig)Whith E A
includes understanding what arethe shocks and disturbances to their livelihoods, what are the
causal pathway that shape their realities, and what ar¢he pathways that they perceive as

unmovable. Fourth, they can serve as a communication and learning tool between groups of
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stakeholders (van Vliet et al., 2010), which will be important to return results to the
communities that participated in the assessment and to have them compare their communal
FCM with those of other communities. Finally, although my approach was not participatory,
others have found that FCMs are useful in participatory settings (Kok, 2009; w&liet et al.,

2010).

Some of the limitations of FCMs are: First, the methods used to come up with the
weighting factors that quantify the strength of the relationships between variables tend to be
the Achilles tendon ¢ FCMs (Kok, 2009)In particular, when constructing FCMs from interview
data, it is a difficult balance toreduce the richness othe datawhile conveying thecomplexity
of the opinions expressedy participants. There are different ways of determining the weights
of the arrows, each withits own advantages and disadvantagesetailed on section 2.2.3 below
Second, there is no indication of time in FCMs (Carvalho, 2012). Indeed, when people talk about
their well-being, they tend to refer to several temporal scales simultaneously, e.g. Moyt
payments, yearly floods, daily routines, longerm goals. If one were to use the information in
the map to run a simulation, it would be important that all variables be adjusted so that they
change following the same time step, but for the purposes ofy work, the relations identified

in the map are true in an abstract sense.

Data Collection for Fuzzy Cognitive Maps

Sampling. | used stratified purposeful sampling to select participants irMatina and the
Bribri Indigenous Territory . Purposeful sampling povides in-depth information about a
relatively small number of cases selected purposefully, as opposed to random sampling, which
aims to be statistically representative (Patton, 2002). | sought a stratified sample by

considering the possible differences o perspectives that might be held by distinct
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demographic groups within each of the study sitg e.g. Across gender lines, country of origin,

traditional farmers vs. conventional farmers, etc. (setable 2-2). This approach allowed me to

explore the uniqueness of particular demographic groups, as well as to investigate shared

patterns that might cut across those demographic lines. Practically, we used snowball sampling

in all study sites, that is, we had local contacts that pointed us to initial intervienaadidates,

after which we asked interviewees to point us to a person who would produce a similar map to

theirs, and to another person who would produce a different map to theirs. When constructing

FCMs, Ozesmé Ozesmi(2003) recommendstopping after the answers begin to converge, that

is, the same themes are repeated in response to the interview questions. Given that | was not

able to listen to all of the interviews while | was in the field, | instructed the research assistants

to aim for at least 10 peopd per demographic group.

Table2-2.

Description of Demographic Groups Sought in Each Agricultural Region

Agricultural Relevant Demographic ~ Group Description
Region Categories
Banana Female plantation Female banana plantation workerssually employed in packing plants. Most
plantations workers are Costa Riaa many are single heads of households.
Female housewives Spouses of plantation workers who are housewives or might take odd jobs
(sewing, etc.). MostlZosta Rica
Male plantation workers  Costa Ricamale banana plantation workers, usually employed as field work
(CostaRican)
Male plantation workers  Nicaraguan male banana plantation workers, usually employed as field worl
(Nicaraguan) sometimes through a subcontractor. Many are/hacehéllegally in the country.
Traditional Indigenous female Indigenous Bribri women whose livelihoods depend on the production of
and producers plantain and banana. Some use traditional methaasne use conventional
conventional  (Suretka/Shiroles) methods.
plantain/ Indigenous male Indigenous Bribri men whose livelihoods depend on the production of plantz
banana/ producers and banana. Some use traditional methods, some use conventional methoc
cocoa farms  (Suretka/Shiroles)

Indigenous female
produceas (Amubré)

Indigenous Bribri women whose livelihoods depend on the production of
plantain/banana/cocoa. Most use traditional methods. Amubré is not access
by car.

Indigenous male
producers Amubré

Indigenous Bribri men whose livelihoods depend loa production of
plantain/banana/cocoa. Most use traditional methods. Amubré is not access
by car.
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Semi-structured interviews . The FCMs used in this research are based on semi
structured interviews conducted between August and November 2011 by threkeld research
assistants and myself. All of the assistants were fluent in Spanish and one of them Wasta
Rican. | provided individual training for each field assistant on how to interview and how to
construct the FCMs with the participants for at leasbne week. After the first week of training,
assistants were working independently in their region, although we were in communication via

phone and | visited each study sit@pproximately every two weeks.

At the start of the interview, the interviewer administered a short questionnaire(see
appendix A to the participant. This questionnaire wasntended to obtain basic demographic
information (gender, age, country of origin, Indigenous membership) and some indication of
socio-economic status (occupation, %ef income dependent on agriculture, land ownership and

size). These categoriews/ere used to contextualize and to explore potential dierences in

OOOOAOOOAA ET OAOOEAxXxO EAOA AAAT AAEET AA AO OAII1
they were fairly informal exchanges with the idea of encouraging the person to adopt a

biographical, narrative approach to identify the relations that shaped their wetbeing. After

Aobpl AETET ¢ OEAO xA xAT OAA O1 Adpade @eapthed x EOE OEA
interviewer began by asking the person what they needed to feel well. Once, thggve an initial

answer, e.g. a stable job to have a source of income, the interviewer questioned the person

further with probes to elicit further elaboration, for instance, OAT A xEAO AT AO EAOQOET C
AAPAT A 11 e 6 hnd éph. We iAsisteah probing questions that highlighted

dependency because it was a way to get people to think about causality. We were particularly

interested in hearing their thoughts with respect to material wealth, safety and security, health,
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social relations and envionmental concerns. Most interviewees covered at least a few of these
dimensions on their own, but if they did not, the interviewer would ask them specifically about
them. | have included a sample of the interview questions iamppendix A however, interviewers
had some latitude to use other questions that would get the person to talk about the different

aspects of wellbeing.

As theparticipant started to speak, the interviewer began constructing the FCM on a
large piece of paper that was visible to the imrviewee. The interviewer wrote the concepts
that were mentioned and drew arrows to indicate how one variable affected another one. For
instance, if the person mentioned that their material welbeing depended on the price of a
crop, the interviewer drew an arrow linkihng OP OEAA T t&O DA AR OBdnoo xxAHGE A
Oco OECI 8 4EAOA xAO Al 1 OOAT O AEAAEEIT ¢ ET xEOE O
identified in the FCM was indeed what they had meant to say. However, the level of
engagementwith the actual map varied, sometimes, the person pointed to the map and

explained the interactions, other times, the person spoke to the interviewer directly without

referring much to the map An example of a finished map is shown figure 2-3.

Initially , we tried to getparticipants to assign weights to the edges of the FCM, that is, a
number between 0 to 10 depending on how much that particular relation affected their well
being. However, it soon became evident that people had a very hard time sayingttsomething
xAO O1I AOO EIi Bi OOAT 00 -beirgAnbnceEnd oft@riehdkd up with DapAtEa® x AT 1
had 10s (very important) for all of the relationships identified. The process also took
significantly more time as many interviewees seemed uncomfaable assigning numbers even
xEAT xA OOAA A OAOQOEIT ¢c-ORdAI| @i Q0 BEBOIRAEEGAIh EA I

we simply asked them to assign polarity without assigning weights. To finish the interview, the
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interviewer summarized the relations identified in the map and asked the person if they agreed
or if they wanted to add, or remove, something. The interview concluded when the person did
not have anything else to add. Typically interviews lasted 30 minutes, the shortest interviews

lasted approximately 15 minutes, the longest ones went on for over an hour. With their

consent, interviews were recorded and a digital photograph of the FCM taken.
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Figure 2-3. Example offuzzy cognitive map completed during an interview witha Nicaraguanmale worker in B-Line
(Matina)

Data Analysis for Fuzzy Cognitive Maps

Initially | intended to use the maps that were drawn with the participants based on the
photographs. However, | noticed that when looking at the maps that | had not done myself, |
had a difficult time interpreting the stories behind them, especially when a map showed
AT 01 OAOET OOEOEOA T ETEO8 &I O ET OOAT AAh EZEA A T AD

OFAAT ET ¢ OAEAGh EO xAO EAOA O AOOAéfeldx EAOEAO O
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assistant or if it was a case where the person was suffering domestic abuse. Another concern

was aboutleadET NOAOOET T Oh AO EO EO EIi BT OOEAIT A O AEO,
answer might have been influenced by the way that the questiomnas posed. Therefore it was

more accurate to redo the maps based on theterview recordings. Unfortunately, this meant

that between corrupt sound files, recordings with high ambience noise levels, and having had

an unusually high number of interviewees irMatina who did not feel comfortable being

recorded, 26 FCMs(out of 93) could not bereproduced, leaving a total of 67 maps.

Transcription . Recorded interviews were transcribed and these transcripts formed
the basis of the FCM analysis. | transcribegb interviews and a volunteer assistant, who is also
a native Spanish speaker and is familiar with the project, transcribed the remaining 8
interviews. | chose to do norverbatim transcription given that my analysis focuses on the
content of the interviews rather than on how participants expressed themselves. This means
OEAO AT 1T OAOOGAOGET1T ~EEI T AOO OOAE AO OAES6Hh OEiIT 6 1
the transcripts; the only nonverbal communication cues included in the transcripts were if the
person laughed or cried because it added important contextual information that helped
interpreting their statements; there was no editing of slang, idioms nor localisms; pauses and

OEl AT AAO ET OEA Ai1 OAOOAOET T AOAcatingtiehA ET OEA

O

duration. While listening to the interviews, | kept observations on the quality of the interview,
that is, | noted to what degree the interviewer might have influenced the response with ledad
guestions; | listened for cues about the level @hgagement and comfort of the interviewee, e.g.
if the person seemed silenced, distracted, contrite or emotional; and about the environment in
which the interview took place, e.g. if others were present in the room or if the interview was

interrupted.
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Constructing FCMs. | explored two ways of creating FCMs based on the qualitative
AT Al UGEO 1T &£ E1 OAOOGEAXxO8 4EA EZEOOO xAU EO O AIl1l
relationships that the person establishes during the interview and assigning tdlaedges the
OAi A xAECEOh OEAO EOh Cp EZ EO EO EAAT OEEEAA AO
inverse relation. Once the FCMs for that pcular demographic group are summed new
weights emerge that show higher absolute weights for theetationships that are more common
to that group and lower absolute weights for those relations expressed by only one or a few
individuals. The main advantage of constructing FCMs this way is that it is consistent with what
the person expresses during thenterview, reducing the amount of my own interpretation.
That is, this method is consistent with the idea that FCMs are tools that capture the causality
between variables as established by experts, as clearly, interviewees are best positioned to

determine what influences their wellbeing.

The second way of constructing individual FCM&as for me to assign weights to the
linkages expressed by individuals based on the range of collective experiences. For instance,
most people expressed some degree of concemr their safety and when probed further, they
would generally make a link between their safety and the incidence of crime in the community.
However, on listening to the interviews | realized that the expectation, or the experience, of
suffering bodily harm differed: for most people feeling unsafe was related to the potential for
becoming a victim of petty crime in an abstract sense as they often had not experienced
violence themselves. However, in one set of interviews people related their feeling unsafe to
i TOA OET T AT O AOEIi AOGh 11 0 EOOO bAnaéeerajdandthedh ODAA
talked concretely about having experienced violence themselves or within their immediate
relations, e.ghaving experienced a homicide in their community orn their family. Hence the

s o~z N

OAT A AAOOGAI OAI1 AOGEITh OEAO EOh OAO OEA ET AEAAT A
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AAAOAAOAOOh AAOOAI T U OECTI EXZEAO AEAZAOAT O OEET CO
expressed using a linguisticdnction such as the one depicted ifigure 2-4. Note that the range

is relevant to this set of interviews and that it would change had the interviews taken place in

the Democratic Republic Congo or in Norway. The main, and important, disadvantage of the

second approach is that the FCM reflects my assessment of the wieding expressed by
DAOOGEAEDPAT OOh 1T AOAOOET ¢ OEA AT 11T AAOCETT AAOxAAI

of their well-being. Upon consultation with Dr. Michael Bachhofer and Dr. MartWildenberg,

from FCMappers, | chose the first method to construct the individual adjacency matrixes.

very unsafe very safe

-1 0 +1

leaves house

experienced
P unlocked

violence

Figure2-4. Hypothetical linguistic function for the feeling of safety

After creating the individual adjacency matrixes foeach interview, | constructed
augmented matrixes for each demographic group identifiechitable 2-2. To aggregate the
weights of the individual matrixes | added the occurrences where a particular relation was

identified across the group| used the free software FCMapperéhttp://www.fcmappers.net ),

which is an Excel spreadsheet with buitin macros that allows the user to calculate FCM
indexes from an adjacency matrix. The map indexes that interested me were: outdegree,
indegree and the centality. In an FCM that represents welbeing, those variables that have

higher centrality can be interpreted as most important for the personkactorsthat havehigh


http://www.fcmappers.net/
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ET AACOAA AT OI A AA OI 1 AOEET ¢ 1 EEA OAOAEI AAEI EOU
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xEAOAAO xA T ECEO AgPAAO OAOEAAI AO OOAE OET 00
have high outdegree. Last, | usedajek,another free software for social network analysisto

visualize the FCMs&nd produce the FCM figures contained in thidissertation.

Key Informant Interviews

Key informants are people who are particularly knowledgeable and articulate about the
study site and whose insights can be especially useful in interpreting what is happening and
why (Patton, 2002). | conducted a nmber of key informant interviews in each region whose
aim was to gain information about the resource management system in each agricultural site.
In some regions | was able to determine key informants myself and in others | relied on the
guidance and condacts of local researchers to find key informants. Some local researchers
became informants as well. The number of interviews varied in each study site depending on
my own familiarity with the setting and the amount of secondary data available on each (see
table 2-3). There was no further manipulation or analysis done on the data as they were used

as reference sources.

Table 2-3.
Roles and Positions of Key Informants Within Their Communities
Banana plantations Pineapple plantations Plantain/banana farms
IR LI 62YSy Q& 3INERc 2Repsfrom Asociacion de Desarrolic 3 Agricultural ceop members
2 Reps from Asociacion de Desarrollo 2ExXNBLJA FTNRBY ! 5L¢L
1 Researcher 1 Rep from ADITIBRI
1 Elder

1 Researchers

1 5L¢L. wLY LYRAISY2dza . NAONR 3TF2PSNYYSyi
* Asociaciorde Desarrollo: Local government in small communities
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Field Observations

Field observations encompass a variety of techniques, which involve immersing oneself
in a research setting to experience and observe first hand a range of dimensions in and ofttha
setting (Mason, 2009). The observable events might includiaily routines, interactions,
relationships, eventsnorms, ways of doing things, or spatial arrangementsrhe reason for
doing field observations is that some information cannot be articulatedwating an interview,
instead in-depth, complex data might be revealed in other, more multidimensional ways
(Mason, 2009). In addition, the researcher becomes better able to articulate certain
understandings about a place once s/he has experienced it, whideing mindful that his/her
own positionality is always different from that one of other participants in that setting (Mason,

2009).

There is no prescribed way of doing field observations, and my own experiences in each
study site have been different in tems of the time that | spent in each, where | positioned
myself along the observesparticipant continuum and the type of access | had to each
community (seetable 2-4). Field observations on the pineapple region came from living in the
community of Volcanhosted by several families for a period of 3 months and subsequent
shorter visits. Observations on the Indigenous territory came from short stays in the Finca
Educativa (model farmstead) in the community of Shiroles and a visit to the community of
Amubré. Observations on the banana region came from living for a month in the community of
Bataan in accommodations shared with local researchers, as well as previous shorter visits
with the same research group. However, due to high levels of criminality in the e, field
observations and engagement with the community were more limitethere than anywhere

else. In addition, the research assistants did their own observations while they lived in the
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communities. Giselle Hausman spent the months in Volcan Andrea Morales spent six weeks
in Shiroles andAmubré, and one month in Badan. There was no further manipulation done on
the field observation data as it was used to gain and contrast factual information about the

agricultural regions.

Table2-4.
Summary of keld Observations Opportunities for Each Study Site

Banana plantations Pineapple plantations Plantain/banana farms
Time spent 1 month and short visits 3 months and short visits Several short visits {2
P (1 week at time) (2 weeks at time) weeks at time)
Participantc observer Observer Participantobserver Observer
CSod +AaAlSF - -
. . Many. From civic Few. Training for eco
Types of community project, observed . . . g
L - committees to sport tourismguides. Visits to
activities observed nemagon meeting, street

events. agricultural cooperatives.
band rehearsal 9 P

Market, churches, small

Market, small restaurants,
Market, small restaurants restaurants, schools,

Types of community

spaces visited : soccer field
soccer field
Only during interviews
Access to family life (hotd Sa | Yy R ¢ 2 Lived with families Only during interviews
quarters)
Very restricted. Obseed E.asy access. Visited Easy access. Visited
. . : pineapple plots on my nearby farms on my own.
Access to production sites plantations from the . - . -
. own. Guided visit to Guided visits to model
outside. .
packing plant. farms.
Availability of secondary Substantial Little Substantial

data sources

A Note on Coding

Coding is the process of searching, organizing and focusing large amounts of qualitative
data to answer theoreti@l questions. Hence,ading has been an essential part dhe data
analysis in this dissertation, especiallyfor producing the second and third manuscripts. Coding
textual data serves several purposes: First, it helps to sort and categorize data (Charni83;
Saldafia, 2009); second, it serves to link raw data with theoretical concepts (Corland Strauss,
2008); and third, it facilitates retrieving text for analysis and comparison (Tayloand Gibbs,
2010). To code the semistructured interviews that were conducted in Matinaand the Bribri

Indigenous Territory | started with a close read of the whole tet (one interview at a time).
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Then,| codedby handusing coloured pendarge chunks of the text into initial categories based
roughly on the dimensions of luman well-being (material wealth, safety and security, health,
social relations, freedom).ecosystem services (provisioning, regulating, cultural, supporting)
and mentions ofactivities related to environmental management.This issometimes called
open codng in grounded theory (Charmaz, Q08; Corbin and Strauss, 2008) anthe intention
is to break data apart into large blocks to identify themesThese initial categories where mostly
descriptive and aimed at capturing the essence of what the person was ceying, e.g.
OF TTAETCO 1T O Oxi1 OE EI O0O0O68 )i A DPOAAOEWRAI
interviews looking for (Ryan and Bernard (2003)
1 Repetition of words, expressions or sentences;
T O)1T AECAT T 60 invikdAA Q\I Al arddteim® thadmight sound unfamiliar
or regular terms that might be used in an unfamiliar way, e.@ribri plantain producers
OPl EA T £ OOEd cabtify teré€¥et fo thé edanoniic loss that they incur
when they are forced to sell a platain bunch for half its price
1 Metaphors or analogies, e.g. some banana plantation workers likened their lives to
001 AGAdUG N
T ,EI COEOOEA AI
OOCET AAoh OAAEOAOG6Hh 1T 0O OAAAEI OAdN
1 Missingdata, e.gWhen a person living near a plantation does not mention aerial
spraying even thoughplanes flynear their homes dalily;
9 Speech transitions such as pauses, silences or changes of topic.
On the second round, sometimes called focused or axial cogi(Charmaz, 2008; Corbin

and Strauss, 2008), the goal is to draw relationships between the blocks. For this round of

coding | used Atlas.ti 7, a software specialized in qualitative data analysis, that alloarse to

TTAAOT OO OEAO T EGCEO ETAEAAOA A
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keep track of raw data, codes, quotationgand memos. During this phase of the analysls,
reviewed and comparedthe excerpts ofthe selectedtext performing what Glaser and Strauss
(1967) callthe OAT T OOAT O AT i b A OEankidts ofcohtdipiish going badkE A E
between excerpts to assessow similar (or different) they are from each other As coding
proceeded, | was able to group codes together, if they wesimilar, or to split them into
categories if they were differentl used a combination of inductive and deductive logito

prepare the coding frames. Tat is, the frames were derived partly from categories that
emerged following the first round of coding and partly from my own research questions.

In preparing the data for the FCMs shown in the third manuscript, | had to reduce the numb

of codesto add clarity to the maps (Nakamura et al., 1982)Again, this involved comparing text
excerpts to ensure that they were similar enough to warrant creating a joint code. The ability to
AEOAAOT xEAT Oxi AGAAODPOO mwdughkaradubréreadidg ofkiel OCE 6

whole data set, which gave me sense of the range of responss.
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CHAPTER

3. A PARTICIPATORVASSESSMENDF
ECOSYSTENSERVICERAND HUMANWELL-
BEINGIN RURALCOSTARICAUSINGPHOTG
VOICE

Human well-being is intricately connected to ecosystem services. Defined as the
OAT 1T AEOQGET T O AT A POI AAOOGAOG OEOI OCE xEEAE 1 AOOOAI
(Daily 1997, p.3), the concept of ecosystem services resonates with ecologists, environmental
managers and decisiormakers as witnessed by the increasing body of work devoted to their
study (Fisher et al. 2009). A keystone contribution to the ecosystem service literature has been
the Millennium Ecosystem Assessment, MA, (2003, 2005), which introduced a new conceptual
framework for understanding how environmental change affects ecosystem services and
human well-being (Mooney et al. 2005). The MA divides ecosystem services into provisioning
services associated with the supply of material goods (e.g. timber, fish); regulatisgrvices
associated with the regulation of natural processes (e.g. climate regulation); cultural services
associated with the nonmaterial benefits that humans might experience from their natural
environment (e.g. recreational use, spiritual fulfilment);and, supporting services associated
with the underlying ecological functions that sustain all others services (e.g. nutrient cycling).

Similarly, the MA defined human welbeing as a multidimensional concept encompassing

4 Article published as BerbésBlazquez, M. (2012). A participatory assessment of ecosystem services and
humanwell-beingin rural Costa Ricaising photo-voice.Environmental management9(4), 862-875.



70

material wealth, health, safety andecurity, good social relations, and freedom of choice and
actions, which emerges from obtaining the four previous compants of wellbeing (figure 3-

1).

Much of the work on ecosystem services to date has focused on the assessment and
classification ofenvironmental functions. However, despite the intuitive appeal of the concept
of ecosystem services and the impressive body of work in classifying natural functions at
different scales, there is still a need to better understand the actual interplay betwee
ecosystem services and the determinants of human webeing (Carpenter et al. 2009). In
particular, how regulating and cultural services affect welbeing remains inadequately
researched and better conceptualizations and measurement tools are requireRé&udsepp
Hearne et al. 2010a). The need is especially pressing in the context of resoudsgpendent
communities whose livelihoods depend on a single, or a reduced range, of ecosystem services
and are therefore more vulnerable to environmental change (Durappah 1998; Adger 2000).
Recent suggestions to further refine the MA categories are a step in that direction, for instance,
some classifications now distinguish between ecosystem services and benefits: Ecosystem
benefits depend on services but are linkeditectly to a change on human welfare, hence, corn
is an ecosystem service, its nutritional value once it is consumed constitutes a benefit (Boyd
and Banzhaf 2007; Fisher and Turner 2008; TEEB 2010). However, by and large, precise
understandings on how chages in nature affect human welbeing and livelihoods are missing

(Balmford and Bond 2005; Daw et al. 2011a,b).
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Human well-being

SECURITY
Reduced vulnerability
to ecological shocks
Ability to live in clean
and safe environment

BASIC
MATERIALS
Ability to access
resources Lo earn
income and gain
livelihood FREEDOM
AND
HEALTH CHOICE

Nourishment
Discase-free
Clean air, water

GOOD SOCIAL

RELATIONS
Opportunity to
express cultural and
spiritual values

Figure 3-1. Conceptualizationof ecosystem services and human welbeing according to the MEA (2003)rmework

As a researcher of environmerdal management | had been familiar with scientific

assessments of ecosystem services. However, | wanted to better understand the distribution of

impacts and benefits resulting from the exploitation of ecosystem services in agricultural

communities. Hence, became interested in the potential of mixed participatory methods in

general, and photovoice in particular, as a way of complementing the now ubiquitous

assessments of ecosystem services. The need for inclusion of community perspectives in

ecosystem assesment and management has been widely recognized (Folke et al. 2005;

Waltner-Toews et al. 2003). Communities offer the most direct route to understand the

complex relations between ecosystems and webeing (Fabricius et al. 2007), often

highlighting the entrenched power dynamics that affect environmental decisiormaking.

Indeed, questions about who profits and who suffers are critically important given that benefits
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and burdens resulting from environmental management are unequally distributed in society,

across geographical regions and through time.

In this paper, | reflect on my experience of using photovoice as an approach to better
understand the relationship between ecosystem services and webeing while promoting
wider community engagement. The papeis divided into four sections: (1) a review of
photovoice as a method of inquiry; (2) a description of the area of study, the Volcan River
watershed in SouthernCosta Rica(3) a summary of how community members in an
agricultural watershed relate ecosysten services to different dimensions of their welbeing;
and (4) a discussion of the implications of this form of analysis for participatory environmental

management.

Photovoice

Photographs and other visual tools have been integrated in social science rasgh in a
variety of ways. Early anthropologists used photographs for documenting social or cultural
PEATT I AT A8 )1 pwexh *TET #1111 EAO AT ET AA OEA
photographs as props during interviews to stimulate and guid responses, effectively creating
the field of visual anthropology (Harper 2002). Variations of photo elicitation have been
adopted in psychology, education or organizational studies (Hurworth et al. 2005). The
underlying idea is that images are more effdive in evoking experiences and insights than
spoken or written words alone (Carlsson 2001; Harper 2002). In photo elicitation, the
researcher usually provides the pictures upon which the participants comment, by contrast, in
photo novella and photovoicethe researched take their own photographs. Photo novella and

photovoice share similar origins, however, photo novella focuses on having participants tell
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their stories by photographing their everyday lives (Wang and Burris 1994), whereas
photovoiceisapi AAOO AU xEEAE ODPAI BI A AAT EAAT OEEAUhKh OAE
OEOT OCE A OPAAEZEA PEI O1 COAPEEA OAAET ENOAG6 j 7AI1
storytelling element is relatively less central in photovoice.
Photovoice is theoretically sittated within the fields of education for critical
AT 1T OAET OO1T AOOh EAI ETEOO OEAT OU AT A AT AOI AT OAOU
AOEOEAAT AAOAAOQOEI T h DET O 6T EAA OOGAOG OEA DPEAOOOA
OEOOAOQEIT T @i labstradion®thai alldvEpeople to reflect upon their own realities
(Wang and Burris 1994). Photovoice also emphasizes praxithe combination of reflection and
action to promote change (Freire,1970) - by entrusting the cameras to people so that &y
become active agents in transforming their reality. From feminist theory, photovoice considers
the power dynamics and biases that exist in participatory research and it intends to become a
vehicle for disempowered and hardto-reach groups that include voamen but also children,
peasants, the illiterate or any stigmatized population (Wang and Burris 1994). Finally, the idea
behind documentary photography is to capture in pictures socially relevant phenomena (Wang
and Burris 1994). In the case of photovoicearticipants determine what phenomena are
important, thus providing an insider perspective into an issue. These theoretical foundations
underlie the three goals of photovoice, which are: to enable communities to identify their

strengths and concerns; to ppmote critical dialogue around key issues; and to affect policy

(Wang and Burris 1997; Wang et al. 1998).

Photovoice has been applied to participatory needs assessments in the study of a range
of issues such as health (e.g. Wang et al. 1998; Carlsson@(8hort 2006), homelessness (e.g.

Dixon and Hadjialexiou 2005; Rhodes et al. 2008), stigmatized groups (e.g. Graziano 2004;
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Hussey 2006), disability (e.g. Jurkowski and PaWard 2007; Thompson et al. 2008) or
experiences of immigration (e.g. Streng et aP004). Yet, the application of photovoice
techniques to questions of environmental management remains limited (some exceptions are
Bosak 2008; Castleden et al. 2008, 2009) and it is altogether absent from the literature in
ecosystem services, even thougsome authors have used other participatory techniques, such
as participatory rural appraisal and rapid rural appraisal, in assessing ecosystem services (e.g.
Pereira et al. 2005). | argue that photovoice is an underutilized methodology that has the
potential to complement biophysical ecosystem service assessments in the context of
impoverished and resourcedependent communities. Especially since assessing ecosystem
services and acting upon that information requires integrating the knowledges of diverse
stakeholders, recognizing power imbalances, and grappling with the complexity of social

ecological systems.

Pineapple Agriculture i n Costa Rica

Costa Ricas a middle-income country with an economy dependent on tourism, primary
commodities and a budding techology industry. Historically the distribution of population and
resources has concentrated in the Central Valley. After independence in 1821, the government
focused on the expansion of the agricultural frontier through measures that promoted
settlement to the North and to the South of the Central Valley, from which point the economy of
Costa Ricdbecame closely linked to the fluctuations of commodity exports, particularly coffee
(SamperKutschbach 1993). Today the supply of export goods is more diversifieHowever
agricultural products (bananas, pineapples, and coffee) were still among the top five exports in

2008 (Promotora del Comercio ExteriorCosta Ric&009).
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The Volcan River watershed is situated in the Pacific side of the Talamanca range in
Southem Costa Rica(figure 3-2). Although it is small in size, approximately 230 kr# it
contains five Holdridge life zones: montane rainforest, lower montane rainforest, premontane
wet forest, tropical wet forest, tropical moist forest (McConnell 2008). The Mcan River is a
tributary of the Térraba River, a watershed of national importance as well as of international
significance as it feeds the Térrab&ierpe wetland, recognized by the Ramsar Convention.
Finally, the headwaters of the Volcan River are withithe buffer zone of La Amistad
International Park, a biodiversity hotspot in Central America (McConnell 2008). The watershed
averages 3,000 mm in annual precipitation that falls mostly during the rainy season (between
May and November). It has steep gradigs and soils that are acidic, compacted, of clayey

texture and very low fertility (Calvo-Alvarado et al. 2007).

5% Volcan River

San Isidro AW, Watershed

Costa Rica

Terraba River
Watershed

Cartography: Sebastian Culbreth

Figure 3-2. Location of the Volcan River Watershewvithin the Térraba River Basin (Source: Wright 2010ith
permission)

The Volcan watershechas a population of 3,500 people, divided into 12 communities.

Settlement in the SouthPacific region ofCosta Ricabccurred only in the 1900s when the
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construction of transportation routes and large land concessions promoted the establishment
of cattle farming (Hilje-Quirds 1993). During that time, newcomers to th&olcanwatershed, a
handful of families of Panamanian origin, claimed sizeable tracts of forested land that they
transformed to pasture for cattle. They also cultivated sugarcane, coffee andye¢ables for
household consumption. The land of the watershed belonged to these few families who
employed others as manual laborers. Today, 30.9% of the households in the Southern region
are living under conditions of poverty or extreme poverty, comparedd the 18.5% nationrwide
average (INEC 2009). The SoutRacific region is home of several Indigenous groups including

the Bribri, Brunka, Guaymi, Cabecar antiérraba (Solano-Salazar 2000).

In 1978 the Pineapple Development Company (PINDECO), a subsidiahypel Monte
Produce, started operations in the county of Buenos Aires, where the Volcan River watershed is
located. PINDECO bought the lands in the alluvial plain between 400 meters above sea level
(masl) and 700 masl, which are flat enough to permit theperation of the large machinery that
is necessary to harvest pineapples. The upper reaches of the watershed, where the land is too
steep for the machinery, continue to be used for pasture, sugar cane and some coffee. The
establishment of pineapple monocultire in the region was promoted by an aggressive
structural adjustment program whereby the government granted significant economic
incentives to foreign firms willing to develop nontraditional crops for export (Bonatti et al.
2005). This was coupled with he excellent environmental conditions for the cultivation of
pineapple, including steady temperatures between 230°C, abundant sunlight, acidic soils, and
flat terrains in the alluvial plain (MAG 1991). Pineapple production took off and by 2008
pineapplesrepresented 14.4 % of the net agricultural product, second only to bananas (SEPSA
2009). PINDECO had a lot to do with this expansion, having developed particular fruit varieties

and a technological package that allowed the company to increase the densifyplantations to
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60,000-70,000 plants/ha, the highest in the country (Bonatti et al. 2005). In 2005, PINDECO

operated 4,500 ha of pineapple in the Buenos Aires county (Bonatti et al. 2005).

The social and ecological changes since the arrival of PINDEC®Owide-ranging
(Chapman 2005). The population in the Buenos Aires county has increased-fid sincethe
1950s, which has strained the capacity of institutions to deliver services and build adequate
infrastructure (Bonatti et al. 2005). The structure ofcommunities has changed, there is a
shrinking middle-class overshadowed by the influx of landless wageworkers looking for low
skilled labor, while local youth migrate to larger centers in search of more inspiring work
prospects. Ecologically, the impactflow changes in land use patterns resulting from the
conversion of pasture to monoculture plantations. According to Bonatti et al. (2005), these
impacts include: decreased biodiversity, increased landscape patchiness, reduced carbon
sequestration potentid, reduced flows on the Volcan River as well as other tributaries of the
Térraba River, loss of soil organic matter and a panoply of effects related to the use of

agrochemicals.

Methods

| set out to explore how people in the Volcan River watershed undstiood the concept
of ecosystem services, how they defined the benefits that they obtained from their natural
environment and how they conceived of the relationship between their environment and their
well-being using a combination of methods. Although irhts article | focus primarily on the
experience of photovoice, it is important to notehat field observation, transect walks,
workshops and interviews helped to set the stage for the photovoice exercise. Hence, | start

with a brief description of these ativities.
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I lived with local families in Volcan between May and September 2009. Spanish being
my mother tongue, it enabled me to participate in community life by partaking in civic
committees, religious, social and sports events. Through observation ofegyday life and
informal interviews (n > 50), | gained insights into underlying power relationships that shaped
the community, which allowed me to discern possible stakeholders groups within it. For
instance, it became clear that the community of Volcarould perhaps be better understood as
three neighborhoods that had emerged as the result of disparate social and economic
conditions and that maintained little communication between them. | used these observations
to divide volunteer participants for the photovoice exercise into homogenous groups according
to their age, gender, occupation, and neighborhood, so that they would feel comfortable

speaking in front of one another.

Given that the concept of ecosystem services comes from a particular tradition of
Western science, | organized a meeting open to everyoirethe community to introduce the
research project, the vocabulary of ecosystem services and the classification of services that the
MA (2003) proposes. The meeting was interactive and | asked paiipants to voice the things
that they valued doing, being or having, and then asked them to reflect on how nature provided
these. The meeting also served to recruit volunteers for the photovoice exercise. In selecting
volunteers, no one was turned down aneho one was specifically asked to participate. This
choice resulted in a sample that did not correspond to the demographic characteristics of the
region, notably males and PINDEQ workers were underrepresented (table 31). This is partly
due to the long woikday in the plantations and partly due to the fear of reprisals by the

company.
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Table 3-1.

Characteristics othe 34 Residentshat Participatedin the Transect Walks
Gender
Females 21 62%
Males 13 38%
Age
17 and under 12 35%
18to 25 7 21%
26t0 b 4 12%
36 to 55 9 26%
Over 55 2 6%
Neighbourhood
Altamira 5 15%
Volcang Centre 7 21%
Volcang Peregrino 8 24%
Volcang Progreso 14 41%
Occupation
Agriculture 1 3%
Chauffer 2 6%
Housewife 7 21%
PINDECO 2 6%
Student 13 38%
Unemployed 5 15%
\olunteer 3 9%
Waterboard 1 3%

* Altamira is a small community higher up in the watershed. Volcan is divided into three neighbourhoods: the Centre is the

richest, and it contains the houses of the first white settlers in the watershed; Peregrino wate hdlise PINDECO employees

FYR 20KSNJ g2N] SNA o0So3a3d (GKS (24yQa ydzNAE S >hydedge widNFedtSING O T t N2 3
by the river but whom the government forced to move.

The actual photovoice exercise combined photovoe with a modified transect walk.
Each group of 24 volunteer participants, e.g. young females from a given neighborhood, met
with the researcher separately(see table 32). The participants agreed among themselves on a
route within the geographical limits of the watershed, which usually took between 3 to 4 hours
to walk. In choosing the route, there were no specific instructions given or requests made to
participants, other than the routes should allow for the exploration of ecosystem services that
affecteA OEA P A O OBeing mditively Ortnegatifdly ] While the region is rurag
communities are made up of neighborhoods of 280 households surrounded by pineapple
fields z participants often chose routes some distance away from their neighborhoodsid that

contained natural features, such as a creek. All participants were shown how to use a digital
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camera and two cameras were provided for them to take pictures during the transect walk.

They were asked to take pictures of ecosystem services that affed their health and welk
AAET ¢ch ET bl OEOEOA 10 T ACAOEOA xAUuO8 O0OET O Oi O
OAOOEAAG xAO OAOEOEOAA AT A A EAT AT OO xEOE AQAI b
Depending on the group, less technical terms, such@AT OEOT 1 1 AT 68 1T O OT A A
interchangeably with ecosystem services. During the walk, participants were encouraged to

adopt the role of guides in interpreting for the researcher how the ecosystem and the changes

in the landscape affected their wdtbeing and to take as many pictures as they wished. In total,

I conducted 11 transect walks in which 34 people participated.

Table 3-2.
TransectWalk Groups

Characteristics of transect walk groups Number of participants
Men PINDECO workers
Members oflocal water board
Men Altamira

Men VolcanEl Peregrino
Volunteeers; VolcanEl Peregrino
Women Altamira
WomenVolcanCentro
WomenVolcanEl Progreso
Younger womefYolcanCentro
YouthVolcanEl Progreso 12

Note: The group of 12 ydlus did three shorter transects with four participants in each on the same day. They participated in a
subsequent discussion of the photographs as one group.

BININWWWINNIN

At a later time, each group met separately with the researcher to discuss the
photographs taken duing the transect walk. Wang et al. (1998) recommend to facilitate this
discussion following the line of questioning suggested by the mnemonic SHOWED, which
O0OAT AO &£ O O7TEAO AT Ui O 3AA EAOAe 7EAO EO OAAITI
lives?7 EU AT AO OEEO AT 1T AAOT 10O OOOAT COE %@EOOe 7EA(
using a semistructured format modeled after Mcintyre (2003) that emphasizes asking what

the photographs mean to participants. In this way, | used opeanded questians to ask
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participants to reflect on what the ecosystem service represented in each image meant for their
well-being. | also found that asking participants to choose among the 6@ photographs that
they usually took during the transect walk evoked more pesonal responses. Hence, after
participants had discussed all of the pictures | asked them to prioritize the photographs that
depicted the ecosystem services that were merimportant to their well-being (figure 3-3
displays a sample of the pbtographs taken by participants). If the group had 2 people they
could choose up to 5 photographs, if the group had48 people they could choose up to 10. This
often brought insights into how the participants conceived of the relationships between the
different ecosystan services and also hints of what participants considered acceptable, or
unacceptable, tradeoffs between ecosystem services. These conversations were recorded and
transcribed with their permission. After completing this part, there were 65 pictures of
ecosystem services in total that represented 76 benefits, or impacts, according to participants.
Since there was repetition among the pictures selected by the different groups, | pooled them

into 21 common themes as shown itable 3-3.
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Figure 3-3. Examplesof photographs of ecosystem services taken by participants during transect walk€lockwise
starting top left: Cattlewas seen as a provisioning service; coffee plantations (if shaggown grown) were seen as a
supporting ecosystem service; soil erosion as seen as evidence of the decline of regulating ecosystem services; the
Volcan Riverwas seen as an example of a cultural ecosystem service

Table 3-3.

Detailed Explanatiorof the Themes CapturedybTransect Walk Participants

Theme

Detailed explanation

Creeks, waterways

Creeks are used for recreation (swimming) and they also provide some fish and water for irrigation
during the dry season. Some creeks are contaminated by untreated grey waters and animals (cattl

Infrastructure Roads and bridges arssential for communication, safety and livelihoods. Residents often worry abc
their poor condition. However, the water filtering systemMaolcanis among the region's best.

VolcanRiver TheVolcanRiver was seen in positive ways. It fulfilled a varitiunctions including providing
freshwater, serving as a gathering place and as a spot for recreation.

Coffee Coffee is a supplemental source of income in which the whole family participates and it is consume
locally. Coffee can be part of mixed cudtiion system (agrdorestry) which benefits the environment.

Erosion Soil erosion and deforestation were worries for residents who associated them with increased flooc
less predictable environment, and a reduction on the forest capacity to provegéwrater.

Mountains The Talamanca mountains have a variety of positive connotations. They give a sense of place, the

provide water and regulate climate.
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Pineapples Pineapples were seen as a source of income which was positive. However, residentsratsb atbout
the effect of pesticides on air quality and on the workers themselves.

Sugar cane Sugarcanevas seen as a source of income, and hence as something positive. However, there were
concerns about air quality (due to burning) and loss of habitat.

Garbage: Garbage worries residents who see it as a health hazard and as a symptom of the lack of civic valt
environmental consciousness. Some also pointed out the practice of burning garbage as negative.

Flood Flooding is a worry for residenigho regularly have to cope with environmental uncertainty and risk a
well as with significant material losses.

Forest/trees Forested areas and some trees are cherished by residents who enjoy going for walks and view the
part of a healthy environment.

Fruit tree Fruit trees were appreciated because they supplement food sources and some of them had cultura

connotations as they are ingredients in traditional meals.

Puddles/standing
water

There are concerns about the presence of puddles near thedsowbere dengue mosquitos breed.
Rotting pineapples in the fields attract flies that are a nuisance for cattle and humans.

Sewage Piping for grey waters goes abaegeound, which concerns some residents. This is especially true in tl
poorer neighbourhood were the water does not actually flow properly and forms puddles.

Cattle Cattle was associated seen as providing income in the region (it was the dominant economic activi
1970s) but there are concerns about the presence of cattle by the river.

Fauna Butterflies characteristic of the region are positively regarded as increasing the enjoyment that resi
get from nature.

Flora Participants commented on how they appreciated some flowers and they pointed out that flowers fi
ecosystem funibons, such as pollination, but they didn't relate pollination with their viding.

Medicinal Medicinal plants found in the wild are used by many residents to treat a variety of ailments.

Outdoor recreational  Green spaces (such as the town's squarplaygrounds) are used for sports and as gathering spaces

Pesticides Pesticide use is widespread in large plantations and to kill weeds (on the side of the road). Resider
were suspicious about their effects on their health.

Reforestation Reforesation activities along the river are viewed as beneficial as they can reduce erosion and in tF

reduce the damage done by flooding.

| interpreted the results from the small group discussions according to the EA (2003)

framework to classify ecosysten services and their effect on human welbeing (table 3-4). For

instance, a group of participants said about a picture depicting a cart loaded with cut

sugarcaneO4 EEO EO OOCAOAAT As8

chemicd O AT A

xET ETTx0 xEAOh xEEAE AOA AAA

I EEA O1T AAT O IAdnok, | dagdidd sugddare Aadrovisioning service (afteEM

2003 and TEEB 2010), and based on their explanation | gathered that paipants associated

sugarcane negatively with the deleterious health effects of agrochemicals, and positively with

increasing their material welfare and giving them a sense of identify that comes from making

7A OEETE EO EO CilT A AA

F8Y 7A
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traditional Costa Rica foods. Although | origindly intended to uncover possible correlations
between particular stakeholder groups in the watershed and the ecosystem services that

affected their well-being, the small sample size prevented me from running statistical tests.

Table 3-4.

Links Between Ecgstem Services and Aspects of Human VBaling Identified ly Commuity Members. The First Column on
the Left Summarizeshte Themes Identifietly Participants During Their Transect Walks Togetheiith the Frequencythat

the Theme was Mentioned. In the N&Xblumn, the Ecosystem Function is Classified UdiegQategorie®f the MEA (2003).

The Number of Stars (*) that Appear Indicatetv Often Participants Identifiec Particular Theme Witha Particular Kind of
Ecosystem Funatin. The Next Section Indicatélse Impactsthat the Ecosystem Functidmad on the Participant's WeHlBeing.

If the Participant Spoke Positively £ OEA %Al OUOOAT 3 AOOE A Ae SEdke Abdlit Nedativélyhts O A A
YT AEAAOAZOSTEQOE | O

Ecosystem function type Impact on human well-being
Number of pictures depicting identified by participants
an ecosystem service Provision | Cultural | Regulating | Supporting | N/A | Material | Health Social Security
for good relations
life
Creeks, waterways 8 | e e e ++ ++-- + +
Infrastructure 6 na + - +4--
Volcan River 6 * RERER + + 4+
Coffee 5 | EeE . +++ ++
Erosion 5 i d » i
Mountains > e ¥ » + ++ P s
Pineapples 5 s e ++ -
Sugarcane 5 ol i o N +++ -
Garbage 4 e ¥ - -
Flood 3 e e
Forest/trees 3 e ¥ %
Fruit tree 3 by a ++ +
Puddles/standing water 3 ok —
Sewage 3 . —
Cattle 2 ok + -
Fauna 2 o ++
Flora 2 * * +
Medicinal 2 *E ++
Outdoor recreational 2 ** + +
Pesticides 1 * -
Reforestation 1 * +

7EQOE
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Results

Out of the Ist of ecosystem services identified, there are eight aspects that were
mentioned more often and that can be considered priorities, these are: The state of waterways
and creeks; the Volcan River; humamade infrastructures such as roads and bridges;
pineapple plantations; sugarcane; coffee; erosion and the mountainous landscape. The
emphasis on water, crops and mountains is not surprising since these characteristics dominate
the physical landscape of the watershed. In terms of ecosystem services, particigaitentified
a variety of functions from their environment but provisioning, cultural and regulating services
were more prominent than supporting servicesTable 35 below summarizes the links

between ecosystem functions and human welbeing.

Table 3-5.
Number d Times That Participats Identified Particular Types bEcosystem Services With AspectsTaeir WellBeing.
Categoies Are Based orhe MEA (2003) Framework.

Material for Health and Social relations Security
good life healthy
environment
Provisoning 14 3 - 1
Cultural 9 9 -
Regulating 1 15 8
Supporting 1 3 - -
Infrastructure 1 2 4

Provisioning Services

The provisioning services of importance related mostly to food sources from which
people derive their livelihoods (cattle, coffee, mieapple, sugarcane), but also to the availability
of fresh water and some medicinal plants. When participants talked about a photograph that
depicted a provisioning service, they associated it with material aspects of wdiking (77

percent of the time), and to a lesser extent with having access to a healthy environment (17
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percent of the time) and security (6 percent of the time). It was interesting to note how
participants spoke of fruit trees compared to monocultures: while the first group was referred
toasOT AOOOAT &6 1T 0 OGEOAT AU I-teiddvasiportrafddAds OEAE O
sustenance, the latter was not perceived strictly as food but rather as a source of income.
Indeed, pineapples and sugarcane are not primarily destined for local consunig. This hints

at how the introduction of monoculture agriculture brought the beginning of the disassociation

of labor and sustenance, something relatively new to this region (Bonatti et al. 2005). Further

OAIl A

Ol OEEO bPi ET Oh 1T1TA beékeAvibaldbring hamA thekithfhisd OAA £l O

I AAT O6h AT O 10 AAAT 68 .1 xAAAUO EA ci AO Oi
Overall, participants seemed caught in between mourning for the loss of values connected to

working the land and welcomingcash-earning opportunities, however younger participants

x| OE

ACOAAA OEAO OEZ 1TA EO O EIDPOI OAh OFYEA EAO Ol

Pineapples, sugarcane and coffee were among the provisioning services more
frequently mentioned and there were differences in how paicipants viewed the impacts of
these crops on their weltbeing. Pineapples and sugarcane were often depicted as a necessary
evil, that is, participants agreed that these crops provided them with an income that was
needed, but they also pointed out negate health effects for themselves and for the
environment, e.g. the use of agrochemicals or air pollution from burning the sugarcane before

harvesting it. Coffee on the other hand was seen in a much more positive light. For instance,

participants indicated tE AO AT £F£AA P11 AT 00 AAT AA AT i AET AA

x EO

1 ATA fr ACAET OO AOT OETTyYh DOT AOAARAO 1T @UGCAT OEAO xA

well, participants emphasized that coffee picking can be a family activity, usually empiayg

women and teenage children during harvest. This contrasts with pineapple agriculture that has
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a much more gendered workforce, where fieldworkers are invariably males and women are

hired in the pineapple packing factories (along with some males).

Regulating Services

Residents associated regulating functions with aspects of their wetleing that related
to their health and the health of the physical environment (63 percent of the time), as well as
with security (33 percent), in the sense of being safedm natural disasters and having
predictable surroundings, and the provision of materials for a good life (4 percent). Nearly
three quarters of all the regulating services were perceived as worries, these included erosion
due to landuse change; contaminabn of waterways due to inadequate sewage treatment;
side-effects related to monoculture cultivation (e.g. air pollution from pesticide use or from

burning sugarcane during harvest); and flooding.

In terms of security, the periodic flooding of the river $ worrisome to residents in the
AAT OGOA 1T £ 611 AUTh xEEAE OEOO 11 OEA OEOAOGO A I
woman she mentioned how she worries during the rainy season when she hears the river
rushing loudly behind her house. Despite resmations of this kind, and despite having had an
unusually high flood in 2007 that broke bridges and caused substantial material damage, many
61 1 AUT OAOEAAT OO 1 pbi OA OEA AT O1T 6U cCcI 6AOT 1 AT 080

because residentdeel that they have not been properly compensated during past relocations

Along the same lines, residents were concerned about erosion. The watershed has
naturally very steep terrain, as the river descends from an altitude of 3,000 meters above sea
level at the headwaters to 450 meters above sea level in the alluvial plain, in less than 30 km of
horizontal distance. However land use change has played a critical role in altering the physical

characteristics of the soils in the region (Krishnaswamy and Rit@r 2002). Indeed, the
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photographs that participants took to illustrate erosion depicted agricultural landscapes. They
also photographed the banks of the river, which unde€Costa Rica Forestry Law (article 33)
must have a vegetated buffer of at least 15 hthe terrain is flat and at least 50 m if the terrain
is steep, to show that norcompliance is widespread. Participants expressed their frustration at
landowners for not doing their part for conservation and indeed, some of the more active

grassroots efbrts in the watershed are directed at reforesting the riversides.

In terms of human and environmental health, the main worries of participants revolved
around pollution, inadequate waste treatment and disease. Participants associated
contamination with the spray of agrochemicals on the pineapple plantations, which are

separated from human dwellings only by a natural barrier of tall grasses that is missing in

bl AAAOG8 ' 1 OEAO Aiii Al OAA OEAO Oi il AOGEI AO xEAI
[she]canOi AT 1 OEA DAOOEAEAAGHh OI T ATTA Al OA 1 AT OETTA
OEA &E£EAI AO EAOA A EAOA OEI A EAOET ¢ AAAEAOGS 10 O

epidemiological study on the health effects of pesticides used on pineapgkntations in Costa
Ricais still needed. However, residents have reason to worry based on past experience from
other monocultures (e.g. banana plantations are notorious) and the poor track record in

occupational safety of many of the transnational compaes that operate in the country (see for

instance Thrupp 1991; Sass 2000; Wesseling et al. 1993, 2001).

Participants identified a variety of environmental conditions that could have an adverse
effect on their health. This was often in relation to some fan of contamination, where the

regulating capacity of the ecosystem to absorb pollutants had been exceeded. For instance,

s xooA o~ oA

DAOOEAEDAT OO0 I AT OEiI T AA OEA OEOE 1 &£ CAOOEI ¢ A OE

AOAAEOG OEAO OAAAE OAmthelhQuees. Otbdk #mes; i0 drawingtheOA OO  A£O
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connection between health and the environment participants alluded to deficiencies on the

EI O ET £#OAOOOOAODOOAS8 '1 AgAiI PI A xAO OEA DPOAOAI

A
DOAAIT AGo6 OE A OrhaGi©dergaei IEtkds casa, ithé giddles that residents
photographed formed on the unpaved streets in their neighborhoods, which they consider

problematic by themselves.

Cultural Services

When participants identified cultural functions of ecosystems thse revolved around
recreational uses, especially around waterways that helped to build social relations; the
aesthetic beauty of the mountainous landscape and local flora and fauna species. On the other
hand, participants were critical about the presence fogarbage in their environment as they
associated it with the lack of education or civic values. In terms of livelihood impacts, cultural

serviceswere identified to affectDP AOOEAEDAT 008 EAAI OE jumnm PAOAAT O

relations (50 percert of the time).

Almost every transect group chose to include the Volcan River during their walk, which
speaks to its centrality. One of the main cultural benefits that the river has served historically is
as a gathering place for families. A participantk AAT 1 O OCI ET ¢ O OEA OEOAO
Al OEA TAECEAT OO AITEEIC¢C AT A OEAOET C &1 Ad68 &O
consensus that emerges is that residents appreciate what the river provides even though they
indicate that its integrity is declining. For instance, participants talked about physical changes
I £ OEA OEOAO OEAO EAOA Al OAOAA OEAEO AobAOEAT AA
uir & AT O1T A AT T1T Al xTd6h T O OEO OOAArchéntsehdvdd A 11 0

me old pictures of the river that demonstrated the physical transformation.
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Participants identified and boasted about their natural surroundings, and there was a
range of benefits that participants derived from their natural settings. Sompointed to how
OEAU AT ET UAA OAAET ¢ DAOOEAOI AO Z£AOI Ah Ascs AOOO
EAOA xEAO OEAU AT 1680 Etdubsh isiofteAentdiedad AncaerntiveA A A A h
livelihood option in the watershed, althoughthere is little in terms of concrete action. Still
others highlighted the value of landscape features. One group of women showed me a small
1 AEA OEAO OEAU AT 110 OEOEO OAOU 1T £#0AT h AOO OEA
happy.

Supporting Servi ces

Participants identified few supporting ecosystem services. In fact, participants did not
photograph supporting ecosystem services as such, rather they brought up supporting
functions - like soil formation or nutrient cycling - while talking about the pictures of other
ecosystem services. This is to be expected because ecosystem services occur as bundles of
interacting variables across space and time (Rodriguez et al. 2006; Brauman et al. 2007;
RaudseppHearne et al. 2010b). For example, while discussirthe photograph of a shade
cCoil x1 Al £#£AA bl AT OAOGET T h A PAOOGEAEDPAT O 1 AT OEITA
AAT PI AT O pi o OOAAOG xEEAE bPOiI OAAO OEA OITEI ATA
and went on to contrasting it with sugaicane, which is grown as monoculture plantations and
does not provide any of these benefits. When participants mentioned supporting services they
linked these with securing their basic materials for a good life (25 percent) and maintaining a

healthy environment (75 percent).
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Photovoice in the Assessment o f Ecosystem Services

As mentioned earlier, the goals of photovoice are threefold: 1) to enable communities to
identify their strengths and concerns; 2) to promote critical dialogue around key issues; ar8)
to affect policy (Wang and Burris 1997; Wang et al. 1998). With respect to these specific goals,
the use of photovoice in the Volcan River watershed was effective in the following ways: first,
in terms of identifying strengths and concerns, photovoicereeouraged residents to make
visible what matters most to them (Turner et al. 2008). In doing so, it is the people in the
community, and not the researcher who determine what is relevant to the study, choosing the
elements and the relations in the system tavhich they wish to bring attention (Waltner-Toews
et al. 2003; Hurworth et al. 2005). Depending on the context, photovoice can be a tool for
openly exploring all issues that a community faces, or it can be more focused on a particular
aspect. Since | wamterested in the relationship between ecosystem services and welleing in
order to inform a future plan for participatory environmental management in the watershed, |
used ecosystem services as the entry point while being open to include broader conceatmut
the environment. Hurworth et al. (2005) observe that photovoice tends to produce
unpredictable information and, in reviewing the assessment, it was surprising to note the
number of pictures of humanmade infrastructure that were important for residents but that

would have not been included in a typical assessment of ecosystem services.

Photovoice also provided an arena for people to highlight positive aspects of their
ecosystem. In fact, when participants discussed possible routes for the transecaiis, it was
evident that showing me something that they liked was a consideration, even though | just
asked them to show me ecosystem services that affected their wlking in positive or

negative ways. In turn, this uncovered places that would have gon@noticed, or whose
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meaning could have been misconstrued. For example, a group of youth took me to a water hole,

most certainly contaminated, but that serves as a fun hangout for them. Likewise, coffee was
characterized in mostly positive terms, even thogh coffee plantations are by no means free of
AcoOil AEAT EAAI 608 (AT AAh ET OEEO 1 AT TAO DPET O O1 EAA
assumptions while facilitating the creation of community perspectives.

Second, with respect to critical dialogue, photovo& helps to create informal
conversation forums (Wang and Burris 1997). Since pictures and cameras are rare in the
community, it is likely that participants would talk with non-participants about their
experience, thus fostering informal dialogue around wadrshed issues. At the same time, it was
interesting that because pictures are fairly selexplanatory and there was a sense of anonymity
during the exercise, participants felt freer to photograph issues that were difficult to address
openly otherwise. Forexample, the number of pictures of pineapple plantations from the
photovoice exercise contrasted with the experience during an unrelated workshop where
people were asked to identify drivers of change in their community and pineapple agriculture
was not mertioned once. Indeed, the relationship between PINDECO and the communities has
experienced ups and downs. Tensions ran high in the 1990s, when a grassroots movement
£l Oof AA ET 611 AUT O AOET ¢ AOOAT OEIT OF OEA Al b
responded with harsh pressure tactics eventually leading to the demise of the movement

(Chapman 2004).

Third, with respect to affecting policy, it is still too early to tell. While a few town
leaders were involved in the photovoice exercise, there is a need trclude decisionmakers at
other levels of governance, which will be the objective of followap activities. However, this

initial assessment can be utilized as a rough baseline to monitor and document change in an
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inexpensive, yet convincing manner. Partidarly for those manifestations of the ecosystem that
are visible to the naked eye, e.g. the amount of vegetative cover by waterways, the physical
appearance of streams, the presence of garbage, the absence of grass fences surrounding the

plantations, the eistence of areas with poor drainage around the houses, and so on.

In terms of the larger picture, this assessment aspires to be an initial step in influencing
current ecosystem management practices in the watershed towards broader participation from
community stakeholders. Currently, the agribusiness model that has been operating in the
region for the past 30 years bypasses local community actors in the decistomaking process,
thus leaving them powerless and vulnerable to environmental change. By contragthotovoice
is compatible with the goals of communitybased participatory research, which aim to reduce
power differences, build trust and create a sense of ownership (Castleden et al. 2008). Although
far from achieving the desired goals in this short tire, processes such as photovoice that create
critical dialogue around issues important to residents have the potential to catalyze community

self-organization, a critical component for empowerment.

Challenges

While photovoice has tremendous potential as participatory tool in the assessment of
ecosystem services, there are also important limitations. For one, taking pictures of ecosystem
services is a difficult thing. The main drawback is that, at times, important aspects of ecological
integrity are hard to capture in film given the scale at which they occur (e.g. landscape
patchiness, soil nutrient loss) and so the photographic equipment available will limit to some
extent the scope of the issues that are discussed. Similarly, photographs produce snapstntt

cannot capture dynamic flows as one could do with a videcorder. Hence the dynamic
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relationships of ecological functions cannot be depicted effectively using photos only. Some
have observed that it is important to consider not just what is photogaphed but also what is

left out of the pictures (Bosak 2008). This issue is common to participasdriven methodologies
and it can be explored by asking participants specifically what factors influenced their choice of
subjects (Bosak 2008). Finally, the ah, complex data that photovoice produces can be hard to
convey in a straightforward manner to policymakers and it is therefore best to complement it
with evidence of a different kind. In many photovoice studies some form of triangulation is
used, e.gfield observationor reflexive journals. In the case of an assessment of ecosystem
services, it would be important to include these as well as a biophysical assessment to get a

more complete picture.

Likewise, there are limitations with the use of the MA (Q03) framework in this context.
While the MA offers a good start for thinking about the relationship between ecosystem
services and wellbeing, it would be best to let participants define their own categories for
these terms and the scales at which they arelevant. In turn, this would allow classifying the
photographs into ecosystem services collaboratively. Instead, | felt that the technical language

of the MA would have precluded some participants (although not all) from engaging with it.

One importantinsight that comes from attempting to interpret what participants felt
about the pictures in relation to the MA (2003) framework is that it would be best to
distinguish between ecosystem services and ecosystem benefits as suggested earlier (Boyd and
Banzhaf 2007; Fisher and Turner 2008; TEEB 2010; Daw et al. 2011a,b). Along these lines, |
propose to consider the path from the biophysical reality to the realization of human benefit as
mediated by social processes as shown in figuBe4. First, through ecosgtem management

humans manipulate ecosystem functions to produce a flow of ecosystem services, which can be
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roughly subdivided into provisioning, regulating, supporting and cultural services. Food crops
are considered provisioning ecosystem services (MA B3, 2005; TEEB 2010). Ecosystem
services become benefits once they increase human welfare. Environmental governance
structures influence the access and distribution of ecosystem services into ecosystem benefits.
As an example, warm temperatures, abundantuslight and acidic soils are physical
characteristics of SouthernCosta RicaAn environmental management regime that relies
heavily on mechanization, chemical inputs and irrigation has been established in this region to
produce pineapples (an ecosystem seice) in monoculture plantations. Through a series of
global trade agreements the pineapples are sent outside of the country where they become a
benefit for North American and European consumers, or it provides a material benefit to
workers in the form of a salary. The process that | have outlined is artificially neat, however,
two important insights that emerge from this characterization is that there can be a gap
between where ecosystem services are produced and where the ecosystem benefits are

realized and that this is mediated by environmental management and governance structures.

Ecosystem Function

Interaction of function
and processes

Physical and biological
characteristics ,

Ecosystem
management

Ecosystem Services

Flows of ecosystem
services (provisioning,
cultural, regulating)

Ecosystem Benefits

Increases in human
wellbeing

Environmental
governance

Figure3-4. Pathwayfrom ecosystem function to ecosystem benefit (based ocFEEB 2010)
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Conclusion

Understandings of ecosystem services from a community perspective providaluable
insights into the relationship between ecosystem services and human wedeing. In the case of
the Volcan River watershed, the assessment revealed that participants associated provisioning
ecosystem functions predominantly with material aspects ofvell-being; regulating services
with their health and safety; cultural services with developing social cohesion, a sense of place
and creating civic values; and supporting services with having a healthy ecosystem. Photovoice
can provide a conduit for residents to define the strengths and concerns of their community,
thus correcting the perspective of outsiders while fostering wider discussion. Although it has
potential to affect policy, it is difficult to assess the impact in the case of Volcan River

watershed.

The idea advanced by the MA (2003) that human welieing depends on ecosystem
services has served well as a departing point and for illustrative purposes, however, its
simplicity is deceiving. It would be more illuminating to consider ecosystem sefges as distinct
from ecosystem benefits. This difference is important in the type of analysis that | conducted
because while most people generally agreed on what were the main ecosystem services, there
might have been more divergent opinions were differehstakeholders to consider the benefits
that they each derived from the same ecosystem function. This is because the production of
ecosystem services does not result, in a straightforward manner, in the increase of human well
being. Instead questions of amess (Ribot and Peluso 2003), distribution and personal
circumstance mediate the transformation of ecosystem services into ecosystem benefits (Daw
et al. 2011a,b). Understanding these differences will be an important consideration for future

work that should delve deeper into the underlying power relations between stakeholders that



regulate access to ecosystem benefits. Likewise, a more targeted approach to choosing

participants might have been more revealing of the different perspectives.

97
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CHAPTER

4. GATEKEEPERS OECOSYSTEMERVICES
UNDERSTANDINACCESSOECOSYSTEM
SERVICES IN THBRIBRIINDIGENOUS
TERRITORY

O) £ UT O xAl O OépesOrhaliuAdbongoAdystemgyEafentivito the rules and to those who have

DI xAO 1T 6OAO OEAI
Dana Meadows

Tothe extent that ecosystem services provide a platform to explore the linkages
between ecosystems and human welbeing, they are increasingly seen as a useful tool to
understand and improve livelihoods inresource-dependent communities.While in some
conceptualizations ecosystem services are considered the benefits that humans derive from
ecosystems (cf. Costanza et al., 1998; MEA, 2003; Harrington et al., 2010), the complexity of
human welfare and the heterogeneity of even small communities, suggest thaete is a need
to better contextualize the relationship between ecosystems and webleing. This can be
accomplishedby considering how changes in théevel of provision of ecosystem services
differentially impact actor groups, how the personal circumstance of actorsthemselvesaffect
their ability to benefit from an ecosystemservice, orthe role that access and power dynamics
play in determining the distribution of benefits (Daw et al., 2011)This article focuseson the
latter. Considering theseadetailsis especially pertinent in the context of povertyalleviation, asit
highlights how increasingthe production of ecosystem services cannaffectively reduce

poverty unless it isalsoaccompanied by geernance mechanisms that ensuréhat rural
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communities benefit from the exploitation of their ecosystens. Furthermore, it needs to be
understood that the ability to produce ecosystem servicemobilizes the interests of diverse
stakeholderswho try to position themselves toenjoy access to these benefitand often to

control the accesghat others may experienceIn this process, power relationsbetween the

different social actorsare negotiated, established and challenged

This article examines how access and power relations affect the befies experienced by
Indigenous plantain producersin the Bribri Territory ( Costa Rica Through the analysis of key
informant interviews, field observation and secondary literature, the article describebow
traditional and conventional plantain producers experience differentdegrees of access to the
factors associated with theproduction of provisioning ecosystemservicesin their region.
Furthermore, the analysis of access makespiossible to identify key gatekeepersthat is, actors
who control the accessnjoyedby others, and to articulate the form of power that gatekeepers
use to establish and maintain their position. The article suggests that traditionplantain
farmers experience a higher degree of control whereas switching to conventional
agriculture, Bribri farmers relinquish power to middlemen who are outsiders to the
community. Thus, the advancement of intensive agriculturean be seen as havingoth

ecological and social repercussions.

The analysis of access and power proceeds in threeeps: First, | identify how access to
the processes and variables related to the production of ecosystem services is gained,
controlled and maintained within the sociatecological system of plantain agriculture in the
Bribri Indigenous Territory. Second, | use this informatiorto identify gatekeepers in this
system, that is, | examine which actors emerge as powerful key figures because they are

positioned in a way that they are able to regulate the access of others. Third, | identify the
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mechanisms by which these gatekeepers aable to exercise their power. Finally, | identify
possible leverage points that could be used to change or challenge existing power relations and

improve human well-being in resourcedependent communities.

Site Description

This research focuses on commuties in the Bribri Indigenous Territory situated in the
Talamanca county in SoutkAtlantic Costa RicaTalamanca is one of the largest counties in the
country and it is extremely diverse as it extends from sea level to 3,500 meters above sea level
(masl) in less than 40 km of horizontal distance. Hence, it makes sense to distinguish between
Lower Talamanca, which encompasses the areas below 500 masl, including the coast, the
Sixaola River valley and the start of the Talamanca mountain range; and Upper Taémca,
which comprises the areas above 500 masl. The differences in climate and terrain between
Lower and Upper Talamanca translate into different land uses. This research focuses
exclusively in the part of the Bribri Indigenous Territory situated on LowerTalamanca, where
there is a mix of traditional and more intensive forms of agriculture. Among the variety of crops
that are produced in Talamanca, only bananas, plantains, and cacao have found stable markets
and can be considered a source of income fomfalies. However, the relative importance of
these three cash crops for farmers changes over time due to economic and environmental
factors, such as price fluctuations or the emergence of plant disease. Talamanca produces 52%
of the plantain, 90% of the orgnic banana, and 6% of the commercial banana production in

Costa RicgMunicipality of Talamanca, 2003).

The Bribri Indigenous Territory was recognized as such in 1977 as a result of the

passing ofCosta Rica Indigenous Law The territory spans 437 kn? and has a population of
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8,500 residents who live predominantly in the communities of Suretka and Shiroles. The Bribri
Indigenous Territory is governed by a local Indigenous government known as the Integrated
Indigenous Bribri Development Association of Talmanca, or the Asociacion del Desarrollo
Integral Indigena Bribri de Talamanca (ADITIBRI, Spanish acronym), which is composed of
local representatives elected through a voting among Bribri residents. The three communities
that are part of this research areShiroles, Suretka, and Amubré (sefeggure 4-1). Suretka and
Shiroles are contiguous to each other and they are situated on the road connecting the Bribri
Territory with the coast, whereas Amubré is on the opposite side of the Telire River (a

tributary of t he Sixaola River). Hence, there is no direct road access to Amubré from outside of
the territory; instead, the Telire River needs to be crossed by boat. While the three
communities are within a 4mile radius of each other as the crow flies, the additional
remoteness that crossing the river implies is significant because Amubré is less exposed to
non-Indigenous influences. Consequently, residents in Amubré tend to maintain a more
traditional lifestyle that is reflected in their agriculture practices, comparel to those in the
communities of Suretka and Shiroles where conventional agriculture has had a higher degree of

penetration.
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Figure4-1. Situation of the Bribri Indigenous Territory i n Costa Ricaand the three communities that form part of this
study (Amubré, Shiroles ad Suretka). Source: L. Cordobavfth permission).

Terms used to describe agricultural practices carry different meanings depending on
the context. This article subscribes to the definitions of the FAO (2009) where the term
OAT 1T OATOEEARNIOGROAG OAEAOO O ACOEAOI OOOA AEAOAA(
AT A OEA OOA T £ AcOi AEAT EAAI On AT A OEA OAOI OOOA
of farming, usually as diversified agricultural systems, that rely on local knowtige and natural

(non-synthetic) inputs. Two examples of what these agricultural systems look like in the Bribri

Indigenous Territory are shown infigure 4-2.
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Figure4-2. Two agricultural systems found in theBribri Indigenous Territory. Left: tradition al farm with interspersed
crops (cacao on the foreground, plantain and other fruit trees on the backgrouhdRight: Aconventional plantain farm.
Source: Author.

Methods and Theoretical Frameworks

The analysis is based on key informant interviews conductewith elders, cooperative
leaders and members of the local Indigenous government (n=8), sesiructured interviews
with female and male Bribri agricultural producers (n=42), as well as field observations and
secondary literature. The key informant interviews were conducted by the author, whereas the
semi-structured interviews were conducted by the author and a field assistant. All interviews

were conducted between June and November 2011.

The semistructured interviews were transcribed and coded. Coding waan iterative
process that involved a first reading of each interview transcript, an initial round of coding by
hand to identify large themes, and a second round of coding to identify nuances and draw
connections between the themes. The qualitative datanalysis software Atlas.ti was used for

the latter. The key informantinterviews were not transcribed; instead notes were taken to
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capture factual details. Finally, field observations occurred during several field visits where the

first author stayed in thecommunity of Shiroles.

The data analysis used a combination of inductive and deductive reasoning. On the one
hand, the search for themes was guided by theoretical frameworks about access and power
that are detailed below. At the same time, given the paity of attempts to examine power
within the ecosystem service literature, it was important to be open to themes and

contradictions emerging from the data.

Theorizing Access
Ribot (1998) and Ribot & Peluso (2003) offer a framework for analysing accesstime

context of natural resources and global commodity chains that is useful for the analysis of

provisioning ecosystem services. The proposed framework intends to explore who benefits

from natural resource extraction and through what channels. Ribot & Pedo (2003) define

OAAAAOGOGS AO Ail OEA Pl OOGEAT A T AAEATEOI O AU xEEA
Al 1 OA@0O 1T &£ ACOEAOI OOOAnh OEA OOEEIT CO8 &EOI I xEEAE
exploitation of the agricultural ecosystempr agricultural ecosystem services. While the range

of ecosystem services derived from agriculture is vagtranging from crop production to

pollination z | am focusing on the provisioning ecosystem services that are commercialized and

that determine to alarge degree the livelihood of the communities in the study. By

Oi AREAT EOI 66h OEA AOAI Axi OE AT T OEAAOO Aii OEA i

ET AEOEAOATI 60 AEODPT OA1 O AQGAOAEOA AAAAOO AO A ¢
agreement to bribing. Ribot & Peluso (2003) suggest thinking of access as constituted by a

bundle of strands that are woven together to create a particular web of benefits experienced by

an individual or a group at a given timeSome of the strands that arenstrumental in the
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production of ecosystem services include access to: land, tools and technology, capital and
credit, markets, knowledge and information, and labour opportunities. These are the strands
that | use to guide the analysis of the Bribri agridtural social-ecological system. Ribot &

Peluso (2003) suggest a threstep analytical process: First, identify the flow of benefits of
interest, which in this case relates to the benefits associated with the production and
commercialization of plantains.Second, identify mechanisms by which actors gain, maintain or
control the flow of benefits where, maintaining access refers to the efforts dedicated to keeping
a particular benefit; to gain access, refers to the process of establishing access; and to have

Ai1060i1T OAEAOCO O OEA AAEIEOU 1 &£ OACOI AOET ¢ 1

O
m/

relations underpinning these mechanisms of access wherever a benefit is realized.

Theorizing Power

Conceptualizations of power and related concepts, such agency or influence, are
diverse. In this section, | present five ways of understanding power: overt, covert, latent,
structural, insidious and decentralized (sedigure 4-3). This is not intended as a
comprehensive categorization or a historical review; ather it aims to highlight some of the

ways of thinking about power that can be relevant to the analysis of sociatological systems.
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Figure 4-3. Different ways of thinking about power: a) overt power; b) covert power or agenda setting; c) latent powexs
controlling discourses and narratives; d) structural power; and e) decentralized power

Overt power. Sometimes the exercise of power is evident from observing the
behaviour of a group of actors deciding over a contentious issue. This is referred to he t
pluralist view of power after Polsby (1960) and Dahl (2005), or the onalimensional view of
power (Lukes, 1974). Dahl (2005) proposes that a person has power over another to the extent
that the first can get the latter to act in a manner that they wouldot do otherwise. In this
ATTAADOOAI EUAOQGEIT BIi xAO EO O1 AAOCOGOITA AO ET £ OA

influence can range from persuasion to coercion to force.
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Covertpower8s " AAAOOA O1 OAOO PiI xA0O8 Ai PEAGEUAO Al
removes theimportance of everything that does not constitute a decision event (Bachrach and
Baratz, 1962). That is, the pluralist model does not account for nguarticipants or for non-
decisions. It also does not account for the extent to which powerfactors are able to set the
agenda and prevent debates that run contrary to their interests from surfacing. As
SAEAOOOAET AEAAO ZAiI 1T 001 U AOCOAAR OAIIl & 0OiO0 T £
the exploitation of some kinds of conflict andhe suppression of others because organization is
OEA 1T AEI EUAOGETT 1T &£ AEAO8 311 A EOOOAOG AOA 1 OCAI
(1960, p. 71). This form of power that is based on setting the agenda and defining the limits of

what is debaeable is known as the twedimensional view of power (Lukes, 1974).

Latent power . Following the two previous conceptualizations, it is difficult to ascertain

the power dynamics between groups of actors when there is no overt disagreement. Yet

Gaventa (1980 points out that quiescence needs not be equivalent to consent, on the contrary,

power is often involved in the suppression of conflict and dissent. Likewise Lukes (1974)

Al AEi O OEAO OEA Oi OEi AOGA AGPOAOOEIT 1 elextingl xAO EO
order of things, either because they can see or imagine no alternative to it, or because they see

EO AO 1 AOOOAT AT A O1 AEAT CAAAIT Ah -dinemsidritldiewob8 ¢1 (8
power and it refers to the manner in which poweful actors are able mobilize social myths,

narratives and symbols to further their own interest.

Structural power . Structural analyses focus on why a given individual or group has
power, rather than on who has power. Therefore, structuralists tend to exame the systemic
conditions that produce and underpin power differentials and, to a large extent, the

structuralist concept of power is concerned with class relations that are mediated by the
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organization of production within a society (Isaac, 1987). Indeeda large part of structural
analysis is concerned with the understanding of conditions that lead to the exploitation of
labour. In agricultural societies these relations might be associated with factors such as
ownership of the means of production, the stal division of labour, and the distribution of

income and other benefits (Bernstein, 2@0).

Decentralized power . The previous models for thinking about power assume that
power emanates unidirectionally from those who have the ability to impose their wilonto
others. But power can also be more circular and relational, that is, power can be understood as
a network of relationships and discourses that take place within a social group, rather than
imposed from above (Foucault, 1980). From this perspectiv&veryone is embedded in power
relations in such a way that everyone can be both potential recipients and potential sources of
power. A decentralized understanding of power highlights that power relations are not only

vertical but they can also be horizonta

Analysis of Access in the Bribri Territory Social -Ecological
System

Land Access

Access to land in the Indigenous Bribri territory is regulatd by Costa Rica Indigenous
Law,x EEAE OOAOAO OEAO O)1T AECATT 60 OAGAn&é@dbid AOA
AT A AgAl OOEOA & O OEA ETAECATT OO Al il 61 EOGEAO
registered under the name of the Indigenous local governing body, ADITIBRI, which
subsequently grants Indigenous residents the right to use p#cular plots of land. Families
usually have access to several parcels in separate locations to which thafyen assign different

land uses. Typically, plots situated in the fertile floodplairare used for agriculture, and plots in
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the hillier parts are maintained asforest for conservation purposes. Decisions about lardse

are taken at the household level; hence, while in principle the land in the territory is
communally owned, for practical purposes land can be thought of as an almost private resource
to which a household controls accessnitial access to the land is gained either through
inheritance or through purchase between Indigenous residents. Among those interviewed in
this study, 32% had less than 2 ha, 59% had between 2 and 10 ha, and 9% hadertban 10 ha

of land. These figures represent total land holdings. On average, one hectare of land in the
territory can support the following yields of commercial crops: 5,000 bunches of plantaiper
hectare per year or 265 kg of cocoger hectare per yea, or 6,350 kg of bananger hectare per

year (Orozco et al., 2008).

In terms of maintaining access to land, residents are protected l§yosta Rica
Indigenous Law, which stipulates that Indigenous people can negotiate and transfer land only
among themselhes and clearly states that nofindigenous people cannot acquire or lease land
in the territory. Yet, approximately 35 percent of the land in the Bribri territory is currently in
non-Indigenous hands and this loss of control over land has been identified an issue by the
local government, particularly around the more accessible communitiesf Shirolesand Suretka
(GuevaraViquez, 2011). Norindigenous land ownership is primarily due to incountry
migration, migration from Nicaragua during the 1980s, as wleas intermarriages (Whelan,
2005). Although the local government has conducted campaigns to return the land to
Indigenous residents, progress on this front requires considerable resources and legal disputes
cantake a long time until a settlement is redeed. The cases of intermarriagare especially
complicated because Indigenous status is defined differently in th@osta Rica legal
framework and in the Bribri tradition, which is a matrilineal society and therefore considers

that inheritance, land and goup membership are passed on through the daughters.
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Along with losing land to nonindigenous residents, an additional challenge to

maintaining access to land is the rapid population growth experienced in Talamanca. The

population of the canton has more tha quintupled in the past 40 years, rising from 2,790

inhabitants in 1973 to 30,712 inhabitants in 2011 (INEC, 2012), most of it concentrated around

the communities of Suretka and Shiroles (Yepéz 1999). This means that the size of the plots has

diminished to the point that several of the families interviewed reported having insufficient

land for subsistence agriculture or for commercial cropsThe problem affects more acutely the

young and those living in the lower part of the territory, whereas the elderlyand those who live

in the more remote upper areas have maintained sizeable landholdings (Whelan, 2005). At the

same time, there has been a process of intensification, where land use in the area surrounding

Shiroles has changed from being fallow and foresidand to becoming permanent crops such

as plantain monoculture, agroforestry, and agroforestry with banana for commercial purposes

(Whelan, 2005). The following comment from anale producer reflects this transition (T030):
O(AOA xA 1T AEA EA ¢l DORAIT @AEDT iT OOMIAIT AT Ag " 00 xA
bl AT OAET h 13710 AATATXAETr 8SBFrAO A 11 O 1| &hdhaE AOA 11,
31 xA AAT 380 1 AEA A1l M&belif hdpdtraside fom&savings, iieAT 8 O ¢ 8
money that we makédiweeklyis verylittle. All of that has been changing because when |
was a kid my parents grewricd T A AAAT 08 .1 x EOG8O 111U OEI OA
xET AT OEAO8 50 1 EOETC EAOAR xA AT180 Al OEA

Tools and Technology Access
The tools and tehnology required to produce plantains depend on the form of

agriculture that the farmer uses, traditional or conventional. Generally speaking, the upkeep of

plantains requires cleaning the debris of the base of the plants, deafing, removing suckers
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androtted stems, and weeding (Robinson & GalaSauco, 2010), as well as fighting off pests
such as banana weevildosmopolites sordidys black Sigatoka ihycosphaerella fijiensis

Panama diseasef(isarium oxysporum and nematodes. In the traditional systenmthe upkeep of
plants is done using manual labour and with the help of simple tools, such as machetes. Pests
are controlled by managing shade to prevent their proliferationwhich involves pruning and
interspersing tree species ovarying heights (Polidoroet al., 2008). Some farmers also use
pseudostem traps, which are traps constructed by making@ut on a tree stump so that it
preferentially attracts the banana weevil borer (sedigure 4-4). As well, some farmers use
vegetablebased insecticides made oubf the sap of the sandbox tree (Polidoro et al., 2008). All
of these activities involve simple, affordable tools thatnost farmers are able to purchase and
know how to use. Hence, it is relatively easy for traditional farmers to gain, control and

maintain access to the tools and technologies needed to practice traditional agriculture.

Figure 4-4.Pseudostemtrap to combat banana weevilSource Rural Universe Network 2009

By contrast,conventional plantain plotsinvolve additional tools and technologes, the
majority of which are geared to fightingthe pests that are more problematic in monacrop
agriculture. The most commonly adopted pesfighting measure is the use of chlorpyrifos

coated plastic bagsised by 98% of conventional farmerdo protect the fruit against thrips
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(Polidoro et al., 2008). While the chlorpyrifoscoatedbagsserve to reduce thrips, their use also
responds to acosmetic demand imposed by middlemebecause the bags make the peel of the
fruit look greener andsmoother (Barraza et al, 2011). Other agrochemicals used in monocrop
plantain plots include nematicides, herbicides and fungicides. The cost of an agrochemical often
determines the extent to which it is used. For instance, fungicides used to combat black
Sigatoka (nycosphaerel fijiensig, are expensive hence, they might be applied only

occasionally or not at all (Polidoro et al., 2008). Although figures vary widely, in a study
conducted in 2007 farmers reported spendhg on average 380 $US/ha on fertilizers and 368
$US/ha in pesticides per year, which together represergd 40 percent of their farming

expenses (Polidoro, 2007).

The cost of purchasing additional inputs means that initial access to the tools and the
technology necessary for monocrop agriculture depends on the avallility of cash, effectively
acting as an entry barrier for many Indigenous farmers who are often limited in this respect.
However, since middlemen pay a higher price for plantains producetbnventionally, there is a
strong incentive for farmers to switch.In relation to agrochemicals, demale producer from

Suretkacommented

Q060 A 1T AOEAO AAIT AT A8 ! O [dhidrgydid3-coatddihdgs OEAU A
because the fruit looks nicer, itd@l 8 O EAOA A h&&i$ ap echnoi®dspéct r 8 ¥ 8 4
too. They payhe plantain with the bag betteithan the plantainwithout the bag The

plantains without bag may be 1,000 colones per bunch, whereas the plantains with the

bag are 2,800 or 3,000 per bunch@®ET OCE OEA b OEBRudstilGfGhey@ayET C AT x

you 800 for the bunch, the one with the bag is 1,800. It alwaysa&hdsA O O A GTOBRDE A A 6
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In addition, middlemen are only too happy to finance the switctof farmers upfront in
exchange for the harvestater on (more on this below). However,once farmers switch to the
conventional system, they relinquish control over access to the tooéd technologies
necessary for production to thegroup of middlemen who impose theirown commercial
demands Furthermore, the middlemenextend their control over the tools of production
because theyoften become the distributors of the agrochemicalggiven that there are no stores

in the communities selling agricultural products.

Knowledge and Information

Access to agricultural knowledge and information depends, oecagain, on the form of
agriculture practiced by the farmer and it is related to the tools and technology employebh
traditional agriculture producers make use of knowledge that is codified within a larger set of
cultural rituals and practices that reguhte which plant and animal species can be harvested
and how much (GarciaSerrano & Del Monte, 2004). There are different degrees of control in
terms of what and who regulates access to this information: some of this information is
common enough that a persn living in the territory might be exposed to it throughout their
upbringing or encounter it in their everyday activities; more sophisticated information might
be the purview of certain individuals, such as eldersagvapag and traditional healers (sikuag,
or of specific clans within the society that act as the keepers péarticular knowledge and

information.

To gain and maintain access to this informatioBribris rely on their group and clan
membership status, which involves partaking in cultural ritualsand fulfilling prescribed roles.
However, since colonization, external pressureBave undermined Bribri cultural beliefs to the

point that it may be difficult to access these within a few generations. For exampléading in



114

the 1950s theCosta Rica state sought to increase its influence in the territorythrough the

imposition of the Costa Rica educational system (which initially forbade children from

speaking their Indigenous language), the introduction o€osta Rica institutions of law and

order in the territory, and byallowing the establishment of proselytising nonindigenous

religious groups (RojasConejo, 2002). Of particular importancevith regards to agriculture

was the arrival of the United Fruit Company, founded by North American entreprenedinor

C. Keith, at the turn of the 20 century. Floods and plant disease drove the company away from

the Bribri Indigenous Territory in the 1930s but, all the same, the plantation system left a

legacy that marked the beginning of a period of economic ingeation (RojasConejo, 2002). In

particular, the United Fruit Company introduced wage labour and the basic road infrastructure

necessary to transport produce out of the territory. The push towards further economic

integrations continues today and the changin lifestyle is evident across generational lines,

that is, the older generation tends to value traditional agriculture, even sefufficiency,

whereas the younger generation welcomes wage labour. An older resident explain€d4d | AAU& O
youth, what they hae- the little that they havee OE AU OAIT 1 EO8 4EAU OAI 1T OEA
xAT 6 O1 xiI OE8 31 xA TAAA O AOU OEEI CO &£O0ii 10660
I AT(#024). Hence, while it is relatively easy to gain and maintain accesstte knowledge

necessary to carry out traditional agriculture, continued external pressures pose a threat to its

long-term viability and they might eventually render this knowledge inacessible to future

generations because of the changing lifestyle.

On the other hand, plantain monocrop agriculture requires a set of knowledge and
information different from the traditional practices because of its emphasis on agrochemical
pestAl T O0OT 18 0OAOETI OO OOOAEAO EAOA bPi ET OAA O CADP

regarding the identification of pests, proper agrochemical dosage, health impacts of pesticides
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and the use of personal protective equipment (Polidoro et al., 2008, Barraza et al., 2011).
Indigenous farmers indicated that they felt some inadequacy about theknowledge of

conventional agriculture practices, as a farmer explains

o 110 1T &£ 1060 pAi Pl Ah PATPIA ET 100 AiiiOIEOD
chemicals, they lack that knowledge. So they apply too much fertilizer to the plants and

then the solil gets really hard. And they add too much poison and that too damages the

D1 A{T030)%

In some cases Indigenous farmers have knowledge about agrochemicals because of
previous experience in large commercial plantations outside of the territory hoever, by and
large, the picture that emerges is that middlemen control access to information about
conventional agricultural practices. It is important to note that the advice dispensed by
middlemen is not based on bestnanagement farming practices. Insted, middlemen impose
commercial requirements for the sale of the product, such as the use of chlorpyrifesated
bags, and then tell farmers how they should meet them. Hence, it is not surprising that
Indigenous people overapply agrochemicals (Polidoro etl., 2008) or have alistorted sense of

their use.

Markets

Plantains from the Talamanca region are sold to both national and international
markets. This paper focuses on Bribri farmers who sell their fruit through two channels: One
channel isvia amiddleman who in turn brings the plantains to a central depot in the capital
city of San Jose where largand mediumsize food retailers purchase the fruit. The other
channel isvia farmer cooperatives that sell their produce internationally. Farmers who selld

middlemen tend to practice conventional agriculture because middlemen pay a higher price for
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conventional plantain. Middlemen have access to a truck and they come from outside of the
territory to buy plantains directly from Bribri farmers who bring their harvest to a sales point
in the community of Suretka accessible by water and road (séigure 4-5). Becauseof their
remoteness, Bribri producers wanting to sell in the national market have little choice but to sell
through the middlemen; thus, middlemencontrol access to the market by controlling the
transportation route. This arrangement has further implications because it creates a market
that is closer to an oligopsony (few buyerselative to the number of sellers), which gives
middlemen an undue advatage to determine the price. For instance, farmers claim that
middlemen collude to fix the price of plantain. Furthermore, over time middlemen have
introduced requirements of an exploitative nature, e.g. farmers mentioneel castigo(literally
be sold at half the price (as a twdor-one or even as a thredor-one). A producer from Suretka

mentions,

OOEAU OAU OEAO EAZ£ OEA AOT Awnt KiihdsQ8 fngers BEn&yOA x 1
OAU EO6O0O A ¢ A1 O uvs "0O0 EAE Ul GhatoAehds 1 1T A xEOE
iTOA8 OEAU OOAAO E@01AO EOOO AT T OEAO AOT AEG
Yet, bypassing the middlemen to gain access to the national market is next to mspible

for Indigenous producers because middlemen and retailers in the central depot maintain a

tight system of reciprocal loyalties. Indeed, Indigenous farmers reported that even when some

of them organized to bring produce to the depot, the retailers fesed to purchase from them

directly. What maintains loyalty in this system is a combination of longtanding relations, the

possibility of monitoring each other (e.g. a retailer would know if a middleman sold the
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plantain to someone else andice versa and possibly some degree of prejudice against

Indigenous peoplesA producer from Amubré explains,

@ut when they [ndigenous producersgo to San Jose, they lose because the market

belongs to the middlemedt EA OAOAEITI AOO AT 180 ADdatheDEA DOT AOD
middlemen who have been coming for years. If you go there with your produce, they tell

you thatthat plantain is not good, that that plantain ishisorthats8 7 EAO AOA xA CT |

do?Wehavetogivee O Ax AU E@[02B AT *1 OAd6 8

Figure 4-5. Plantain and banana sales point on a sandbank of tfelire River in Suretka. Source: Author.

In an attempt to gain and control access to markets, and to better prices, Indigenous
farmers began organizing into cooperatives in the 1990s. Cooperatives aret sip by producers
who practice traditional agriculture and include all three cash cropg bananas, plantains and

cocoaz destined to international markets for retailers of organic and faiftrade products. In
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this way, Indigenous farmer cooperatives are db to bypass the central depoin San Jose
where they would get a lower price for organic plantain or might not be able tsell at all
Access to the international market depends on the viability of the cooperatives themselves.
Whereas some cooperatives hae been successful over the years, many have dissolved in part
due to the pressure exercised by middlemen who increase their purchase price temporarily to
attract farmers away from the cooperative as they begin to fornA farmer (T019) from

Suretka-Shiroles explains this process:

® 83wthen, the middlemanputs the price at 2,500 colonekwant to sell at 2,500, so | go to
same production that you werexpecting, because he increaseéde priceby 500 colones. So
then the cooperative goagp to 2,500, but he increasasto 3,000 to hurt those people.
Because the middlemei T T x x E A O & Bey detide toQhcréabeghe grice so that

people quit the cooperatie8 4 E A Cafiv@ysBABABDAT O8 6

Capital and Credit

The changing lifestyle towards fuller integration into the market ecoomy has increased
the need for moneyin the territory. This need is relatively recent as even a generation ago most
residents led a liestyle based on selkufficiency. Today, the production of cash crops reduces
the land that is available to plant diet staples such as rice and beans, which means that these
and other stapleshave to be purchased. As well, conventional farmers need to bagiditional
agricultural inputs. Indeed, to some degree, the need for cash is responsible for the expansion
of plantain and banana agriculture that replaces the more traditional cocoa, sinceusascan be

harvested on a biweekly or monthly basis ensuringregular income (Orozco et al., 2008).
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Residents of the Indigenous Bribri Territory have no access to formal loans from financial
institutions because they are unable to provide a land title as collateral. This is a consequence
of the status of the region a an Indigenous reserve where there is a single land title in the
name of the local government. Hence, only communal projects and initiatives backed by the
local government can secure access to credit. Given the situation, Bribri farmers often turn to
middlemen togain access to informal credit. Middlemegladly finance the switch to
conventional agriculture upfront in exchange for their crop (Whelan, 2005). This also ensures
that the farmer stays with the particular middleman who provides the loanAs a famer

explains (T027):

O7EAT EA + OEA 1 EAAT AT ATy AOEI CO I A Ail OET OA

OEAT EA OAUO O/ +h OEA DbOi AOAA EO i ET AR UI

)6i OEA TTA EAIPEI G Ui 068 )orddffanliusedtd® O EEI

™
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O

CAoOh AT A EA AT1OETO

OO0CCAOO i1 OA OEET GO

xEAT EO8O PAUAAAE OEIi Ah EAGO ciETC O CAO DA
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DPOEAA EO whttt AOO E I E
Ale r8Yy AT A OOEIT xA AT1OEI
The amount of informal lending and the interest rates are difficult to assess but

Dahlquist et al. (2007) determined that 26% of the households in their study received credit
from plantain middlemen and this percentage increased to 53% for households in the more
accessible parts of the territory such as Suretka and Shiroles. Aside from the credit that farmers
obtain from middlemen, producers did not mention other informal credit systems such gseer-

to-peer lending or micro-credit. The exceptions were gifts and irkind exchanges that were

mentioned as part of traditional practices that were becomig less common

C OlanAU T A vhrtrt

OA O x1 OE EADDEI
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Labour

Plantain farms are familyrun operations where over 90% of the producers ref on the
work of their household members to tend to the production, while the remaining 10% of
producers hire dayworkers, especially for tasks that are physically demanding or considered
unpleasant, such as spraying pesticides (Orozco et al., 2008). Hertbeoretically, the majority
of farmers can easily gain and control access to labour. However, because-daykers tend to
be young and landless, their continued availability is threatezd by the desire of the young to
adopt a more modern lifestyle awayrfom agriculture. Indeed, producers pointed the
disinterest that youth demonstrate in pursuing the farming lifestye and how instead youth
prefer to get paid work outside of the territory, especially in the ballooning ecotourism
industry. Even if youth is nterested in agriculture, producers indicated that state institutions,
such as the National Child Welfare Board (PANI, Spanish acronym), interfere with their ability

to involve their own children in agricultural activities. A farmer explained:

O A A /I usell toxgrBw up with our parents. They took us to work to share with them
xEAOA OEAU xAT O O OAx AAAAT h AAT AT Ah xEAOBGAO
that the PANI has arrived, God forbid that you take a kid out for a walk, they are going to

While the last sentence is meant as a joke, the quote alludes to the extent to which farmers feel

doubtful that they can rely on household members for farm labour.

Conversely, from the perspective of those who are seairicly for work opportunities, the
main impediment to accessing them is the general lack of cash in the region. In fact, the lack of
access to paid work opportunities, farming or otherwise, was gecurrent concern in the

territory. In the recent past, and toa lesser degree today, producers organized reciprocal help
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in kind through practices such as thenano vueltaj 1| EQOAOAT T U OOAOOOT AA EAT AB
would agree to do work to help one another, andhichadaswhere a large job was done

collectively and everyone was invited at the end to sharehicha(an alcoholic drink made out of

fermented corn). However, these transactions involved no money and they were generally less

structured than a formal job, e.g. a person might come to help one day, but thexnéay goes

elsewhere to help another person.terviewees mentioned that these practices are becoming

less common.

Understanding Power Dynamics

There are important differences between theconfiguration of access and corresponding
gatekeepers associatedvith the traditional and conventional agricultural systems (e table 4
1). Exploring the configurations of the two systems is key to understand how farmers are able
to benefit from the production of ecosystenservices in their communities.In the traditio nal
system gatekeepers tend to be predominantly the producers themselves, whereas in the

conventional system, middlemerplay a more central role.

Table4-1.
List of Factors Affecting the Production of Ecosystem Services and Corresponding Gatekeepers

Traditional System Conventional System

Land ADITIBRI granteccess to land in both systems

Individual farmers are able to gain, control ai Middlemen fnance the cost of switching upfront,
Tools and maintain access to the relatively simple tools thus granting initial access. Middlemen maintain
technology required for traditional agriculture access by becoming a distributor of the urp that

farmers need regularly

Individual farmers (through group Middlemen divulge information and knowledge tc
Knowledge and membership) are able to gain, caot and meet sale requirements
information maintain access to knowledgedified in

cultural practices

Middlemen control access to the national Middlemen control access to the national plantair

plantain market market

Markets and

. Organic cooperatives control access to
pricing

international plantain mekets and organic
certification
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Capital and Individual farmers do not have access to Middlemen provide informal credit for farmers
credit formal credit
Labour Individualfarmers rely on household members for farm labour (and hired labour to a lessemt)

The configurations of accesshat forms under the conventional and the traditional
systems are different in at least two ways: First, the number of gatekeepers. letconventional
system middlemen become gatekeepers regulating access to most aspects of plantain
production. The two exceptions are access to land, which is defined Bpsta Rica law and
locally managed by the Indigenous governmer&DITIBRI, and decisiors about hiring labour
that are relegated to the household sphere. By contrast, in the traditional system there is a
wider group of institutions and actors that behave as gatekeepers controlling the different
aspects of ecosystem service production. Whatigmeans is that power becomes concentrated
in fewer hands as the conventional system of agriculture becomes the domindotm practiced

in a community.

Second, the position of the gatekeepers with respect to the communities and the Bribri
peopleis different in the two systems More of the gtekeepers in the traditional system come
from the local context and therefore share a common history and cultural background, whereas
in the conventional system gatekeepers are outsiders to the community and predominiiy
non-Indigenous. Hence, the spread of the conventional system of agriculture has the associated
effect of extending outside influences into the territory. Given the extent to which identity is
tied to agricultural practices in resourcedependent communties, the switch from traditional
to conventional agriculture involves more than simply a change in land management practices,
it is linked to the reshaping of Indigenous identity. This is potentially problematic not because
it involves changezas Indigenaus identity is constantly evolvingzbut because the new identity

reflects the priorities of outsiders who lack historical and cultural references. In other words,



123

this particular switch in land management practices is potentially tied to therosion of

Indigenous identity.

Seeing Like a System

The configurations of access described above produce, and are produced by, distinct
power dynamics. Previously | characterized five mechanisms that can be used to establish and
maintain power over others: overt, coert, latent, structural and decentralized. To some degree,
all five forms of power are present. However, in this case, the reinforcing dynamics between
structural, overt and latent power are key to understand the distribution of benefits derived
from plantain agriculture in the Bribri Indigenous Territory. First, it should be noted that while
the communities in the territory are rural and residents identify as farmers, plantain producers
profit only indirectly from this ecosystem service (sensu Daw et al2011; Reyers et al.,
submitted). Farmers might use a small portion of plantains for household consumption, but the
bulk of the benefit that farmers derive from plantains comes from their sale. Hence, the
conditions in which the economic transaction betweeriarmers and middlemen takes place

have a great impacbn the well-being of farmers.

The analysis suggests that middlemen are able to maintain an oligopsony in the Bribri
Indigenous Territory as the following feedback loogsolidifies (seefigure 4-6): Middlemen
initially come into the picture having a structural advantage over Indigenous farmers, namely,
middlemen are able to bring the fruit to the central depot because they possess a truck (or have
access to credit). Because there are few middlemen comearto the number of plantain
producers, middlemen have a strong incentivéo agree on thesaleprice instead of competing

amongthem, which would leadto higher purchase prices. The oligopsony and the remoteness
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of the territory mean that farmers have litie choice but to accept the price established by
middlemen. This is a clear display of the overt power that middlemen exercise over the

plantain producers. A farmer complains (T042):

O7A AAT 806 Cci AT A AAAEAA OEA bpatbhefiithd £ A T A AO

i EAAT AT ATy TAIT A OEA POEAA T &£ 100 DPOi AOAOe

ET 3AT *71 O0Ad8 "OO EA OEAOA AOA EEOA 1T EAAI AT A

CiET ¢ Ol PAU OEEO 1| OA
i OEAQ x1 160 ETT AR M IOAR & AVE A & 0)0O OBABA £AOT AOC
An initial display of overt power has the potential to morph into latent power over time.
Put simply, when a group loses repeatedly over overt power struggles, it is likely to gstion its
self-worth. As farmers feel increasingly cornered into accepting the price established by
middlemen, it is likely that they start to doubt that a different outcome is possible, and they
might even start to accept the present situation as naturaFor instance, it is telling that the
relations that farmers and middlemen maintain are devoid of antagonism, at least on the
surface. When farmers are asked about how the sale price is established, a typical answer is
(TO06):
O0)1 OAOI O 1 #gmndthnEtdede @rk places Pdoplekdye a say on the
DOEAA8 (AOA xA AOA OOAA 0Oi 8 xA AOA OOAA Oi

our work is worth, but to what the middleman says. If the middleman comes and

Eh 1 AO80O OQnbikns OEAI OEAO

OAUOh OT EAUh OEA BHOHAARGA BDXIEAIOOAMEIA BA udh 1Bl 1C

AAAAPO EOO68
The finality that these words convey shows the extent to which the opinion of

middlemen is accepted without challenges. Furthermore, it is significant that, while farmers
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often described pricing as an unfaiprocess in the interviews, they had a harder time

formulating alternatives to obtain a fair price, such as creating eooperative or boycotting.

Instead, farmers mentioned the inability of Indigenous people to organize, citing corruption or

selfishnessor their lack of knowledge to explain the current situation (T030):
O) Ei PA OEAO OI T ATTA xI 61 A Aii AR AAAADBOA 060
Indigenous brothers and tell them that | want to look for a market for plantain,
OEAU x1 160 ABOEADRAEI A8O0BA® GEAUGI T OEETE EO
xAT O O OOAAI OEA OEIi x8 4EAU x1160 OO0ODPBI 00 i
they will believe him. Whites areapA A1 Ah xEEOAO x1 180 OOAAI EOT I
capable because they come from outsjdeey know where to go to find the market.

-&£ T A EO AT Ol )1

4EAU xEI1 AAI EAOA EEih AOO E
O AAT EAOA EEIi 8 4EA £

£l O A 1 AOEAO6h OEAU x116C

OOAAlT &O1T i 00068

Much less frequently dd farmers identify that, far from an innate inability to organize,
their efforts are purposefully undermined. For instance, middlemen temporarily increase
prices to draw away members from emerging cooperatives; as well, middlemen have built a
reciprocal system of alliances with the buyers in the central depot that acts as an entry barrier
for new sellers. As well, one cannot forget that this process occurs within a larger context
where history, colonial legacies and some presefttay discourses work togethe to undermine
Indigenous identity. Negative stereotypes and an institutional context that favours the
invisibility, or erasure, of Indigenous peoplesave taken a toll. To be sure, some farmers
pointed out to the external forces that weaken Indigenous omnization, but it was far more

common to hear seHdeprecating comments. Finally, to close the feedback loop, as farmers
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rationalize their position in the plantain trade, the middlemen continue to reap the benefits

from the sale of plantain, which only pus middlemen at a further structural advantage.

—

Structural
advantage

61 |

Figure 4-6. Reinforcing feedback loop occurring between different forms of power

What is to be done?

There is nothing static or prescriptive about the current configuration of access in the
Bribri Indige nous Territory. To the contrary, aswith any dynamic systemthe relations that
outline access can change under the right circumstances by undoing some feedbacks and

setting up new ones. In particular, anything that disrupts the feedback loop described alm®
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can upset the present distribution of power and corresponding benefits. Some leverage points
within the system are: First, to disrupt the overt power than underlines the oligopsony
established by middlemen, alternative rarkets for plantain need to becreated. An obvious
place to start is through the sponsoring of farmer cooperatives. Cooperatives appear with some
regularity but they tend to be shortlived as middlemen pressure members to leave the
cooperatives bytemporarily offering better sale prices An exception has been the Association
of Small Producers of Talamanca (APPTA, Spanish acronym) that was founded in 1987 and
currently has over 1,000 members. One of the reasons for the success of APPTA is that it has
found an international market for at least some of its products, such as the organic fairade
cocoa. Thus, if Indigenous farmers could be linked with the international plantain market, they
will be able to bypass both the middlemen and the buyers at the central depot. Second, access
to formal credit is key to challenge the difference in the respective material basis of middlemen
and Indigenous farmers that concedes the former a structural advantage. This entails
amendments toCosta Rica Indigenous Law, so it is ulikely to be resolved quickly. However,

in the short-term, micro-credit or peer-to-peer lending schemes are options that merit further
exploration. Third, proposing solutions to challenge latent power is difficult because of its
pervasive nature. However, anything that challenges th®le of middlemen as gatekeepers can
open up alternatives. For instance, middlemen provide most of the information that farmers
receive about pesticide application and the price of plantain. Any channel, from woxaf-mouth

to apps, that could serve as andalitional source of information to farmers could help to

guestion the authority of middlemen. Last, the more farming is constructed as a purely
lucrative activity, the more it makes sense for farmers to switch to conventional agriculture
since it offers bater economic incentives. Yet, among traditional farmers, some mentioned that

the reason why they continued with the traditional system was tied to their identity as
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Indigenous peoples and their role as ecosystem stewards. This suggests that a closer
identification of sustainable farming practices with Indigenous knowledge and identity could
help slow down the switch to a system that drains power and decisiemaking away from the

community.

Conclusion

To conclude this article has analyzed how access to ffierent dimensions of ecosystem
service production is negotiated in the Bribri Indigenous Territory.The analysis of access and
power in plantain farming in the Bribri Indigenous Territory provides an example to
understand how the organization of production around ecosystem services plays a key role in
determining the benefits that producers derive from ecosystem servicet this case, there are
two agricultural systems that produce differentconfigurations of access but that share
common bottlenecks.Importantly, the mainbottleneck is the lack of access to an open market,
which gives undue influence to the middlemen who transport the plantain from the territory to
the central depot in the capital These middlemen emergas gatekeepersvho are able to

regulate the key benefits derived from the production of ecosystem services.

The analysis of access and powés effective in understanding local level dynamics that
shape the landscape of incentives and disincentives to which producers respond. As well, the
analysis identifies winners and losers resulting from particular arrangements of resource
exploitation, the power mechanisms underpinning them and leverage points that might lead to
action. Last, the case of plantain farmers in the Bribri Indigenous Teraty might be similar to
the case of other primary producers in remote areas whose livelihoods depend on the sale of a

reduced number of provisioning ecosystem service&lthough exploratory, this work responds
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to calls toconsider explicitly the role that access plays in thelistribution of ecosystem services
(Daw et al.,2011). The analysisabove offers an interpretation of how the theory of access
developed by Ribot & Peluso (2003) could be applied to the framework of ecosystem services
to understand thebenefits experienced byresource-dependent communities.It is a good
complement toquantitative assessments of access such as the one conductediks & Cinner
(2014) with fishermen in fishing communities across Tanzania, Kenyiladagascar and
Seychellesusing the sametheory of access. In addition, the qualitative work offers a windowo
explore power dynamics that may be harder to capture otherwiseWhile access and power are
highly intractable topics, the analysis simplifies to a degree what are keyeenents to consider

in characterizing a situation in resource exploitation. For instance, the five categesof power
help to guide attention to power dynamics that may or may not be present. In this sense, the
article provides the start of a heuristic that canbe applicable to the study of other ecosystem
services, especially those that are mediated by an economic transaction, e.g. most provisioning
services, regulating services such as carbon sequestration, and cultural services such as

recreation and eotourism.
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Chapter

5. POVERTY ANIEECOSYSTEMERVICES
TEASINAOUT THELINKSIN AGRICULTURAL
COMMUNITIES

It is widely acknowledged that efforts to alleviate poverty need to consider the dynamic
interaction between humans and ecosystems, particularly whtin the context of rural poverty
(DeClercket al.2006, Suichet al.2015). The framework of ecosystem services is one of the
platforms for exploring poverty prevention and reduction as itfocuseson the interface
between ecosystems and human welbeing. Anong the mostcited definitions of ecosystem
services is the one proposed by the Millennium Ecosystem Assessment (MEA) tbamsiders
ecosystem services as the benefits that humans derive from theiatural surroundings (MEA,
2003). The MEAclassifies ecogstem services as provisioning, regulating, cultural and
supporting services andit links them to human well-being,which is conceived as a
multidimensional conceptthat includes material welfare, health, safety, meaningful social
relations, and freedom ofchoice and action (sedigure 5-1)8 7EEI A OEA - %! 6 O
definition has found ample resonance, there is still a need to better qualify and quantify the
linkages between ecosystem services and the dimensions of human wedling, what they mean
in different contexts, and for different stakeholderqCarpenter et al., 2009; Daw et al., 2011)
The aim of this article is to tease out the links between ecosystem services and hunwveell -
beingin three agicultural sites in Costa Ricdhat practice different forms of environmental

management. This circumstanceffers an interesting opportunity to : First, explore community-

i

CTTt
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level perceptions of human weltbeing in areas where livelihoods are tied to the production of
provisioning ecosystem servicesCommunity-level perspectives assessinthe benefits derived
from ecosystem services continue to beare (exceptions include BerbesBlazquez (2012),
Sandhu & Sandhu (2014), and de Oliveira & Berkes (2014). Instead, ecosystem service
assessments tend to emphasize thgoint of view of disciplinary experts and focus on what can
be measured using ecologicand economic metric§(Chan et al., 2012). While technocratic
assessments of ecosystem services are undoubtedly useful, they may fuel the assumption that
increasing ecaystem services results in increases in human welfare in a straightforward
manner. In reality, the relationship between the production of ecosystem services and
increases in human weHlbeing is complicated and regions that supply global markets with
agricultural commodities might be poor despite bringing foreign exchange to their national
economy and crops to international consumers. For example, in 2012 banana exports provided
$US 822 million of foreign exchange t€osta Ricget the province ofLimén, which produces

the bulk of bananas for export ranked among the poorest in the country (PNUD, 2012;
CORBANA, 2013). Thus, there is a need to unpack what mediates the transformation of
ecosystem services into actual improvements in welbeing, especially in thecontext of rural
poverty and a globalized economy. Given the importance of considering equity, access and
distribution at the local scale (Daw et al., 2011, Hicks & Cinner, 2014), communigvel

perceptions from agricultural sites can bring much neededsights.
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Figure5-1. Relation between ecosystem services and human welleing (MEA, 2003)

Secondgexamining the links between human weklbeing and ecosystem services under
different forms of agricultural production, offers an opportunity to reflect an the impact ;n
human well-being o alternative management priorities and, by extension, different bundles of
ecosystem servicesPut simply, any form of decision-making implies choosing among
competing alternatives;in the case of natural resource manageemt, managers choose among
types ofecosystem services given that not all of the services that an ecosystproducescan be
maximized simultaneously (Raudepp-Hearne et al., 2010)As a result, dferent agricultural
systemscan be interpreted as theoutcome of applyingspecific decisionmaking criteria to the
natural environment. Hence,comparing perceptions ofhuman well-being between
communities under different forms of agricultural management is a way axploring how
environmental decisions produce trale-offs andwhat the impact of these tradeoffs is on the

well-being ofagricultural communities. An important aspect of this analysis is to understand
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how the different sets of management priorities interact with poverty dynamics to reinforce or

reduce the vulnerability of agricultural communities.

The different modes of agricultural productionthat this article examinesare all found
on the Caribbean province of Limon irCosta RicaThe county of Matina (Limon)towards the
middle of the Caribbean coasis dominated by largescale, monoculture banana plantations
produced for the international market. The Bribri Indigenous Territory in the county of
Talamanca (Limdn) to the southeast contains smallholdings where two alternative resource
management systemgoexistto produce plantains traditional agroforestry plots that produce
a variety of crops (hereafterOA FAOOAA AO OOOAAEOQEi-dpdciesplot @ OT OCAT
plantain that use various degrees of agrochemical inputs (heafter OA £AA OO ABATAQE IOIAAT 6 Q¢
While conducting a full ecosystem service assessment is beyond the scope of this studglyl
on Foley et al. (2005)Nelson et al. (2009)por Bennett & Balvanera 007) to characterize the
large-scale monoculture plantations in Matina as thepitome ofan agricultural management
systems that optimizes a single provisioning serviceabove all others (Rist et al., 2014;
Andersson et al., 2015)In contrast, traditional agriculture in the Bribri Indigenous Territory
maintains a wider range of eceystem services simultaneously, including provisioning,
regulating and cultural services. Conventional agriculture in the Bribri Territory stands
somewhere in between these two extremes, because while the plots are sown with single plant
species, they als@perate in smaller temporal and spatial scales, which eans that the impacts
are lessand the potential for reversibility is higher thanin the case othe large-scalebanana

plantations. Figure 52 displays images otypical agricultural plots in the three areas and the

hypothetical degree of tradeoffs that each system embodies.
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Atlantic Ocean

Small trade-off between provisioning
and regulating services

Figure5-2. Location and fpical banana plantation in Matina (left), conventional agriculture in the Bribri Indigenous
Territory (middle) and agroforestry in the Bribri Indigenous Territory (right). Source: Author.
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Agriculture in Caribbean Costa Rica

The historical trajectory of the province of Limon on the Caribbean coast @osta Rica
has followed a different pathfrom the rest of the country, a circumstane that has conferred
this region its own character, and one that is deeply intertwined with the international banana
trade. A good entry point into the recent history of Limon is the end of the ¥9century, the
time when the contract for the constructionof the Atlantic Railroad was granted to North
American businessman Minor C. Keith. Once the railroad was built, Keith was able to start the
commercial banana trade by taking advantage of the generous land concessions and tax
incentives provided to him by he government, as well as the surplus of foreign labourers that
were brought for the construction of the railroad.Many of these workers were Jamaicans who
had agricultural knowledge pertinent to the cultivation of bananas (Marquardt, 2001). In
addition to the availability of cheap labour and transportation, the biophysical conditions of the
Caribbean coast oCosta Ricare ideal for largescale banana agriculture. The coastal plains are
the alluvial plains of large river systems such as the Matina, BananpbEstrella, which
periodically deposit mineral-rich volcanic sediment from the Talamanca moutain range
(Hernandez and Witter, 1996). As well, the terrain is flat at an altitude below 200 meters above
sea level, the climate is warm and humid, with abunde annual precipitation (3,300 mm on

average), and temperatures more or less constant throughout the year between-20 °C.

Keith started thefirst banana commercial operation inCosta Rican the Zent valley in
1872, which later became theJnited Fruit Canpany (UFCO) in 1899. In the beginning, the
UFCO did not implement land conservation measures in its plantations, instead it relied on the
availability of new lands where mature tropical forest could be fallen to provide the nutrients

needed and it abandord the fields once the soil fertility rendered the plantation unprofitable
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(Marquardt, 2001). At its peak the company operated banana plantations throughout Central
America from Colombia to Guatemala. Today, the UFCO no longer operates in Limoén, fungal
diseases have done away with the Gros Michel banana in favour of the Cavendish cultivar, and
Hispanic Costa Ricas and Nicaraguan immigrants have replaced the majority of AfrG@osta

Rican workers. However, the plantation model continues to dominate agricultug in the

flatlands of the province of Limon. Three large companiesDel Monte, Chiquita and Dole
produce 87 percent of the bananas for export (Raynolds, 2003) relying on heavily mechanized,
large-scale, monocrop plantations and a cocktail of agrochemisahat includes nematicides,

fungicides and herbicides (Wesseling et al., 2001).

The expansion of the UFCO also reached the Talamanca county on the Southeast
Caribbean coast oCosta Ricavhere the Bribri Indigenous Territory is situated. In 1909 the
Chiriqui Land Company, a subsidiary of UFCO, sought to expand operations into the Talamanca
Sixaola valley. Land wasither expropriated from the Bribris or they were coerced into selling
their lands to the company As a resultmany Bribris retreatedto the dopes of the Talamanca
mountains where agriculture is difficult (Biesanz et al.1999). However, unusually heavy floods
in the 1920s and 1930s, compounded by a series of plagues affecting the bananatably the
fulminating impact of the fungusfusarium acysporumdubbedOE A O 0 AT A | fdrcedtheOA A OA S
company to abandon operations in the valley in 1938 (Whelan, 2005). Nevertheless, by the
time that the company left, there had been lasting modifications to the ecosystem and to the
traditional organization of Bribri society through the creation of a labour market that gave a
definite push towards the integration of the Territory into the cash economy (Whelan, 2005;
RojasConejo 2002). Following the demise of banana production from the Talaman&xaola
valley, there was a period where residents returned to subsistence farming as their primary

activity supplemented by the sale otacaa However, with the appearance of monilia (a fungal
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disease affecting cacao plants) in 1978, the production of cocoa plummdtby nearly 80

percent and it never recovered (Dahlquist et al., 2007). The impact of monilia, together with the
opening of the road between the Bribri Territory andLimon, provided the window of

opportunity necessaryfor the emergence of plantain as an @rnative cash crop for Indigenous

households.

Research sites

This research focuses on communitiesurrounding the banana plantationsin the
county of Matina (Limon) and communities in the Bribri Indigenous Territory in the country of
Talamanca (Limén)that produce plantains for the national market The county of Matina
occupies an area of 773 k&and it borders with the Talamanca mountain range to the West,
the Caribbean Sea to the East, the Madre de Dios River to the North, and the Toro River to the
South. The primary economic activity in Matina is largescale banana agriculture, which in
2012 occupied 9,873 ha of land to produce over 500,000 MT of banana, or nearly a quarter of
the national banana production for export destined to North America, Europand Russia
(CORBANA, 2013). Interviews were conducted in the communities of Batg Matina, BLine,
Estrada, Zent, 28Millas and 4Millas, which are all within a 15 km radius of each other within
the Matina River watershed {igure 5-3). Bataan and Matina ae larger population centers and
count with better infrastructure and services, such as high schools, medical centers, and bus

stations. The rest are smaller communities situated further into the plantations.
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Figure 5-3. Map of communities in the countyof Matina where interviews were conducted

The Bribri Indigenous territory was created as a result of the passing of thHeosta Rica
Indigenous Lawin 1977 and it encompasses 24 communities dispersed over 437 Rran the

Caribbean slope of the Talamanca nomtain range. The Bribri Indigenous Territory is governed
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by a local Indigenous government known as the Integrated Indigenous Bribri Development
Association of TalamancaAsociacion del Desarrollo Integral Indigena Bribri de Talamanca
(ADITIBRI, Spanish amnym), which is composed of local representatives elected by
Indigenousresidents. The territory is part of the Talamanca county, which is one of the largest
and most diverse counties inCosta Ricabordering with Panama to the south, the Caribbean sea
to the east, the county of.imon to the north and the counties of Perez Zele&gsh and Buenos

Aires to the west. Talamanca produces 52% of the plantain, 90% of the organic banana, and 6%
of the commercial banana production inCosta RicgMunicipality of Talamanca, 2003).

Interviews were conducted in three communities in the Bribri Indigenous Territory: Suretka,
Shiroles andAmubré (seefigure 5-4), which are within 8 km of each other within the Sixaola
Talamanca River watershed. flere are two things to note with respect to these communities:
First, Suretka and Shiroles are contiguous so | will refer to them as Suretkhiroles. Second,
Suretka-Shiroles are situated along the main roadonnectingthe territory with the coast
whereasAmubré is separated from this 0ad by the Telire River, which needs to be crossed by
boat. The additional remoteness that comes from this river crossing means thamubré has
remained sheltered to a higher degree from outside influencek terms of agriculture,

conventional agriculture is more prevalent in SuretkaShiroles than inAmubré.
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Figure 5-4. Communitiesin the Bribri Indigenous Territory w ere interviews were conducted

Methodology

In this section | explain data collection and data analysis. My inquiry followed a mixed
methods approach based primarily on the construction of 71 fuzzy cognitive maps (FCMs) from
semi-structured interviews with farmers, plantation workers and their families, 11 key
informant interviews with community members (including elders and cooperative leadrs) and

gualitative observations (see table 51).

Table5-1.

MixedMethods Employed in This Study and Selectegt References
Method Description Key references
Fuzzy cognitive maps 71 fuzzy cognitive maps constructed with farmer: Ozesmi (2003, 2004), Kok
(FCMs) agricultural wakers and their families regarding  (2009), van Vliet et a{2010)

their livelihoods.
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Semistructured interviews 71 semistructured interviews conducted with Patton (2002), Mason (2009
farmers, agricultural workers and their families
regarding their livehioods.

Key informant interviews 11 semistructured interviews conducted with key Patton (2002)
informants regarding ecosystem management.

Field observation Conducted at the local level over varying amount Patton (2002), Mason (2009
oftmetogainin Kia 2y LIS2L}X S
ecosystem management.

Data Collection

This research used stratified purposeful sampling to select participants. Purposeful
sampling provides indepth information about a relatively small numbe of cases selected
purposefully, as opposed to random sampling, which aims to be statistically representative
(Patton, 2002). Purposeful sampling was chosen because it allovesexplore the uniqueness of
demographic groups, as well as to investigate pattes that might emerge across those
demographic lines.After considering the alternative perspectives that might be held by the
different ecosystemusers living in each study site, | aimed to interview individuals from the
groups summarized intable 5-2. In the Bribri Indigenous Territory, | sought to interview males
and females in SuretkaShiroles and males and females in Amubré. An important detail about
gender in the Bribri Indigenous Territory is that the Bribri are a matrilineal society where land
and Indigenous status passes from mother to daughter. Indigenous women in the territory are
landowners and farmers.In Matina, | sought to interview males and females with the
expectation that males were the breadwinners and females were housewives. However tlas
interviews progressed, | realized that therevas anumber of women employed in the
plantations as packersvho often headed singleparent households, thus they became a
separate category. An additional group that was distinct in Matina were the Nicaragn male

plantation workers, who come to the plantations by themselves or with their families
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When constructing FCMs, gesmi & Ozesmi (2004) recommendtopping sampling after the
answers begin to converge, that is, no new themes emerge in additional inteews. In my
experience conducting semsstructured interviews in communities in Costa Ricakey themes
begin to be repeated after interviewing between 8 to 10 people. While | was unable to listen to
each interview recordingwhile we were conducting intervews in Matina and Talamancamy

research assistant and | interviewed at least ten people per demographic category.

Table5-2.
Characteristics of the Demographic Groups Sought in Matina and the Bribri Indigenous Territory
Region Relevant Demographic Categgs  Group Description
Female banana plantation workers, usually employed in pacl
Female plantation workers plants. Most areCosta Riga, many are single heads of
households.

Spouses of plantation workers who are housewivemaht

Female housewives . . .
take odd jobs (sewing, etc.). MostBosta Riga

Matina

Male plantation workers@osta Costa Rigamale banana plantation workers usually employe!
Rican) as field workers.
. Nicaraguan male banana plantation workeisually employed
Male plantation workers i g . P y empioy
. as field workers, sometimes through a subcontrac&sme
(Nicaraguan) o
were workingillegally.
. Indigenous Bribri women whose livelihoods depend on the
Indigenous female producers . . o
. production of plantai and banana. Some use traditional
(Suretka/Shiroles) .
methods, some use conventional methods.
. Indigenous Bribri men whose livelihoods depend on the
. Indigenous male producers . . .
Bribri . production of plantain and banana. Some use traditional
. (Suretka/Shiroles) .
Indigenous methods, some use conviéanal methods.
Territory . Indigenous Bribri women whose livelihoods depend on the
Indigenous female producers . . o
) production of plantain/banana/cocoa. Most use traditional
(Amubrd
methods.

Indigenous Bribri men whose livelihoodepend on the
production of plantain/banana/cocoa. Most use traditional
methods.

Indigenous male producers
(Amubrd

Fuzzy Cognitive Maps (FCMs)

An FCM is a graphical representation of causal links to study how an effect propagates
throughout a causal chain (Kosko, 1986). FCMs are a usehol to explore well-being in rural

communities since they are well suited for exploring sofknowledge domains (Kok, 2009), they
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can integrate different types of knowledges and variables (Ozesmi & Ozesmi, 2004, van Vliet et

al., 2010), they can show fedahacks in a system, and they are a good tool for communication
AAOxAAT CcOI OPO T &£ OOAEAET T ARAOO j OAT 61 EAO AO Al
Cn) which represent variables (e.g. salary or exposure to pesticides), that are connected by

links called edges or arcs. If an edge is identified with a positive sign, it means that more of Ci

causes more of Cj (direct relation), and if the edge is identified with a negative sign, it means

that more of Ci causes less of Cj (inverselation). A numberbed x AAT ™Mp AT A Cp ET AE
strength of the connection, the larger the number, the stronger the connection. The graphical

depictions of FCMs can be represented as an adjacency matrix (§gere 5-5). Individual

adjacency matrixes can then be summed toeate an augmented matrixeflecting the opinion

of a group (Kosko, 1988). The augmented matrix can be further analyzed by calculating the

outdegree, indegree and centrality of each node. The outdegree is the sum of all the absolute

values within a row ofthe matrix, that is, the absolute sum of all of the weights of the arrows

going out of a node. The indegree is the sum of all the absolute values in a column, that is, the

absolute sum of all the weights of the arrows coming into a node. Centrality is thbsolute sum

of indegree and outdegree. In the hypothetical FCM shown below, node C1 has an outdegree of

1.5, an indegree of 1.8 and a centrality of 3.3.

Cl /0 0 0 05 -1\
074 08 O 0 05 O
a 0 0 0 0 05
o7 1 0 0 0 -03
(63] 0 0 05 1 0

Figure 5-5. Exampleof a fuzzy cognitive map (left) with its corresponding adjacency matrix (right)
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There are different ways of constructing an FCM. In this case, the FCMs were
constructed using semistructured interviews conducted between August and November 2011
by the author and oneCosta Rica research assistant. The interviews were carried out oren-
one using a semstructured format. Semtstructured interviews have been defined as
OAT 1T OAOOAODGET T O xEOE ).Ahein@Oiens\@eledairly infoknial ekchangest 1 w
with the idea of encouraging interviewees to adopt a autobiographical andarrative approach
in identifying the factors that shaped their welkbeing. After explainingto the intervieweesthat
xA xAT OAA O1 Al 1 OOmupaid®ideAy tit iintemiewlerAegan/basking theg
person what they needed to feel well. Once thgerson gave an initial answer, e.ganincome,
the interviewer questioned the person further with probes that elicited further elaboration,e.g.
OAT A xEAO AT AO EAOEER G AE A E E hécfedidEobibgigleatiors 1
that highlighted dependencyto push participantsto think about causality. The interviews were
built around the dimensions of humanwell-beingidentified by the framework of the MEA
(2003), which include material wealth, safety and security, health, and meaningful social

relations. Most interviewees covered at least a few of these dimensions on their own, but if they

did not, the interviewer would inquiry specifically about them.

As the person started to speak, the interviewer began constructing the FCM on a large
piece of flip-chart paper that was placed in front of the interviewee. The interviewer wrote the
concepts that were mentioned and drew arrows to indicate how one variable affected another
one. For instance, if the person mentioned that their material welbeing depenced on having a
ETA AO OEA bl AT OAGET 1T OEA ET OAOOGEAxAO AOAx AT A
wellAAET ¢C6 xEOE A OCdé OECi 8 4EAOA xAO Ai1 OOAT O AE
the relationship identified in the FCM was indeed wat they had meant to say. However, the

level of engagement with the actual map varied, sometimes, the person pointed to the map and
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used it to explain the relations, other times, the person spoke to the interviewer directly
without referring to the map. Atthe end, the interviewer summarized the relations identified in
the map and asked the person if they agreed or if they wanted to change something. The
interview concluded when the person did not have anything else to add the map. Typically
interviews lasted 30 minutes, the shortest interviewdasted approximately 15 minutes andhe
longest interviews went on for over an hour. With their consent, interviews were recorded and

a digital photograph of the FCM taken. An example of a finished map is showrigure 5-6.

Figure5-6. A finished FCMconstructed with aNicaraguanworker in B-Line (Matina)

Key Informant Interviews

Key informants are people who are particularly knowledgeable and articulate about a
region or a subjectand whose insights can be esgcially useful in interpreting what is
happening and why (Patton, 2002). | conducted a number of key informant interviews in each

region to gain information about the system of resource management and their perceptions



146

aboutwell-beingin their respective communities. | relied on the guidance anthe networks of
local researchersfrom the Central American Institute for Studies on Toxic Substances (IRET,
Spanish acronymo find key informants. Some of theRETresearchers also became key
informants. The nunber of interviews varied in each study site depending on my own

familiarity with the setting and the amount of secondary data available (se@ble 5-3).

Table5-3.
Roles 6 Key Informant Interviewees Within Their Communities

Matina Bribri Indigenous Teitory
1 Representative frolmg 2 YSy Q& I NP dzLJ 3 Agricultural ceop members
2 Representatives from the Asociacién de Desartollo 2 Ex-representatives from ADITIBRI
1 Researchdirom IREY 1 Representative from ADITIBRI
1 Elder
1 Researcheirom IRET
! ADITBRI: Indigenous Bribri governmehAsociacion d Desarrollo: Local government for developmensimall communities
% Central American Institute for Studies in Toxic Substances

Field Observations

Field observations encompass a variety of techniques,hich involve immersing oneself
in a research setting to experience and observe first hand a range of dimensions relative to that
setting (Mason, 2009). The reason for doing field observations is that some information cannot
be articulated during an interview, instead nuances might be revealed imore sensorial and
multidimensional ways (Mason, 2009). There is no prescribed way of doing field observations,
in my case, | kept a field diary and took photographs of the research sites. Observations on the
Indigenous territory came from several short stays in in the community of Shiroles and visits to
Amubré. Observations on the banana region came from living for a month in the community of
Bataan in accommodations shared with local researchers, as well as preveshorter visits.
Table 54 below summarizes some of the opportunities that | had to do observations in each

research site.
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Table5-4.
Summary o FHeld Observation OpportunitiesiiMatina and the Bribri Indigenous Territory

Matina Bribri Indigenous Teitory
Time spent 1 month and several short visits Several short visits {2 weeks at time)
Participantg observer Observer Observer
Types of community CSod +AaAlSR 62 YSy Few Training for ecdourism guides.
activities observed nemagon meeting, street band rehearse Visits to agricultural cooperatives.
Types of community space )
viﬁle q ysp Market, small restaurants Market, small restaurants, soccer field

Mostly during interviews. | was invited  Mostly during interviews. | was invited

A to family lif . A A S -
ceess fo family ile onoccasiontopedpSQa K2YS:2y 200FaAzy G2 LIS2

Very restricted. Observed plantations  Easy access. Visited nearby farms on

Access to production sites . . .
P from the outside. own. Guided visits to model farm.

Data Analysis

To create the FCMs, each interview was transcribed (nererbatim) and coded to
identify themes and the relations between them. Coding was an iterative process that involved
a first reading of each interview transcript, a round of coding by hand to identiflarge themes
following the dimensions of humanwell-being from the MEA (2003), a second round of coding
using qualitative data analysis software (Atlas.ti) to identify subthemes and relationships that
impacted well-being, and a third round of coding to grap and reduce the number of factors
identified. After this process was completed, there were 55 factors remaining displayed on
table 5-5. In the interviews, these factors are actually related to one another; for instance, a
PDAOOIT T ECEO ADOGRNAC EDL]I OEAQAIDx DBAAEG 1 OEAOO6 EAO A
i AAT ET ¢cEOI OO1 AEAT OAI AGET 1068 4EEO &I Oi AA OEA
matrixes, by noting O or 1 if the person menbtined a particular relationship. The augmented
matrixes for each sitewere createdby adding the adjacency matrixes for individuals in the
same demographic groupdentified in table 52. The augmented matrixes are contained in

appendix 1.Last, to construct the actual FCMs, | used the free online tool FCMappevhich is a

spreadsheet with built-in macros. Once the augmented matrixes fromppendix Bare input into
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FCMappers, the spreadsheet checks for errors (e.g. missing values,-ssiérential loops) and
calculates indegree, outdegree and centrality indexeBCMappers also produces a text file that
can be loaded onto Pajek, a software to visualize networks, to produce the actual FCMs.

Appendix Ccontains the FCMs from each of the demographic groups aforementioned.

Table5-5.
Factors Affecting WelBeing Identfied Through the Coding Process $&miStructured InterviewsConductedn Matina and
the Bribri Indigenous Territory

Factor

Brief description

Behaving well towards
others

Being a good worker
Being employed
Being vigilant
Community projects
Cost of living

Decline in agricultural

productivity

Dengue

Disinformation

Distrust on governing
body

Dubious labour
practices

Economic need
(scarcity)
Emotional stress

Environmental
degradation

A behaviour associated with being respectful, having a good disposition towtas phaving
good values, speaking to everyone.

Person mentions that in order to keep their jobssiimportant to behave well in the eyes of the
company.

This factor refers to the need to have wage work to securentlagerial basics. People often
mention how wage work requires having formal education (that they do not have).

Person mentions that in order to stay safe from crime one needs to be watchful, e.g. don't b
late, walk in groups. The onissplaced on the person staying out of harm's way.

Person mentions her involvement in community projects increases her sense of community
strengthens her social relations.

Person complains about the rising cost wing as an impediment to make ends meet. The cos
school materials is specifically singled out.

This factor refers to a feedback loop where poor soil quality increases chemical dependenc)
chemical dependency degases soil quality.

Person mentions dengue outbreaks as a preoccupation to their health. Haemorrhagic dengt
endemic inCosta Ricand there was a dengue outbreak in Matina while the interviews where
being conducted.

This is dactor that appeared only during interviews in the Bribri Indigenous Territory. The pe
expresses the feeling that as Indigenous people they lack knowledge to manage agrochemi
(thus increasing their exposure) or managing market transactions (tfaysrtéed middlemen to
take the plantain to the market)

Instances of elite capture, corruption, séiterest, rentseeking, by members of the local
government make people doubt their leadership.

Workerexpresses a variety of unfair and likely illegal practices to which s/he's subjected as
plantation worker, e.g. aerial spraying in areas where there are workers, sexual harassment
blacklisting, union busting practices.

Personfeels that they do not have sufficient money to make ends meet ("no alcanza").

Person mentions not feeling well mentally, emotionally, being excessively preoccupied, wor
about money, feeling stressed, marital problems, not sleepingght.

This can take many forms: contamination of water ways, land use change, pollution, mining
prospecting (in the Bribri Indigenous Territory), river channelling and so on.
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Exposure to
agrochemicals

Family breakdown

Fatigue

Feeling healthy
Feeling safe
Floods

Having @od social

relations

Having the materials
for good life

Impunity (soft laws)

In-kind payment of
basic needs

Intensive agriculture
Keeping to oneself
Knowing people in
community

Lack of time

Land pressures

Low price of crop
Neighbourhood watch

New diseases

Outside influerces

Personal protection
equipment

Piece work

Population pressures

Person mentions howx@osure to agrochemicals affects their health. They may mention chro
or acute health effects.

This factor refers to anything from marital tensions to the impact of drugs on families to the
difficulty of raising children while workidgng hours.

Fatigue is associated with physical exhaustion. It is often associated with piece work and loi
work hours at the plantations.

Feeling healthy is one of the dimensions of human-eihg identified in the MEA (2003)
Feeling safe is one of the dimensions of human-veihg identified in MEA (2003)

This factor refers to the regular flooding that experience these areas. Flooding causes both
material damages and brings waterborne diseases.

Having social relations is one of the dimensions of humanlvestlg identified in the MEA (2003

Having the materials for a good life (food, shelter and clothing) is one of the dimensions of
humanwell-being identified in the MEA (2003).

Person mentions that laws are soft, that criminals are released right away, or police force
inadequate or corrupt, as factors that make them feel unsafe. Some mention that there's a ¢
of sience.

Person mentions that they depend on the company to provide them with basic needs such ¢
housing and potable water because they live in worker quarters.

Refers to the switch from traditional tmaventional agriculture in the Bribri Indigenous
Territory.

Person mentions that they prefer not to be too involved as a way of ensuring good social
relations (not meddling in other people's business). It is also a way of stayind motilble. It
denotes some degree of indifference towards the community.

The person states that knowing other community members makes them feel that they relate
well. They also feel safer.

Person mentions that ty lack of time to invest in creating or maintaining social relations,
usually in relation with very long work hours.

Person is unable to grow their own food because they do not have sufficient land to plant
vegetables for sel€onsumption.

Producers point out that the sale price of the crop is simply not enough to satisfy their econc
needs

Person mentions that their neighbours watch their homes when they are away, or a similar 1
of community neghbourhood watch, which makes them feel safe.

Person mentions the appearance of new chronic diseases (e.g. heart conditions, cancer, di
as negatively impacting their health. It is usually tied to lifestyle/diet change.

Any of the mechanisms by which némdigenous influences are felt in the territory. These rang
from the establishment of th€osta Ricaeducational system to more subtle influences on
lifestyle.

Worker mentions that hovthey feel protected from agrochemical exposure because they are
provided with personal protection equipment

Piece work means that workers are paid by unit of work rather than by hour of work. This is
usually tied to long hours and to physiexhaustion.

An increasing population puts additional pressure on natural resources in the Bribri Indigenc
Territory
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Presence of banana
companies
Presence of
cooperatives

Presence of crime

Presence of drug traffic

Presence of middlemen

Pressure on resources

from outside

Push to tradiional
agriculture
Relations with ce
workers
Seltsufficiency

Sense of

unfairness/exploitation

Social isolation

Stolen production
Traditional diet

Traditional medicine

Traditional values

Transient population

Unoccupied youth

Variable income
Work accidents

Banana companies are one of the few sources of employment in Matina

Cooperatives operate in the Bribri Indigenous Territory and they purchase plantain grown us
traditional agriculture.

Person mentions the presence of petty crime, such as assaults and robberies, make people
unsafe. In Mana, people also mentioned violent crimes, such as homicides and shootings.

Person indicates that the presence of drug traffic and consumption increases the occurrenc
crime in the region.

Producers denonce the presence of middlemen that they see as extremely exploitative,
particularly regarding price fixing.

Demand for timber, mining prospecting, etaurism by norindigenous people and/or
institutions.

Factors that encourage traditional farming practices
Work colleagues are part of the social circle or circle of acquaintances

Person mentions selufficiency (household vegetables/animais)a component of their
economic weHbeing.

Person mentions how they feel that they are being taken advantage of, undervalued or expl

Person mentions how they feel isolated from the community, &ithecause they lack time to
socialize or because they are suspicious of others

Person reports having had their produce stolen from their farmstead

The diet that was traditional in the territory made people stay healthlgereas the new diet that
comes from changing lifestyles causes "new" diseases (e.g. cancer, diabetes).

Person mentions the use of traditional medicine and rituals as helping them to stay healthy.

Part of Bribridentity and usually associated with a sense of respect for tradition and duty
towards the community.

Person mentions that the presence of semigrant workers and immigrant workers makes it
difficulty to develop a sense of community.

People mention that the presence of teenagers without work and who don't go to school
increases the amount of petty crime in the region. This concern is particularly acute among
singleheaded households.

Fluctuations irincome that make it difficult to plan expenses

Worker reports work accidents or quasticidents that have had an impact on their health. In
many cases, the worker has not been compensated.
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Results

Demographic Characteristics of the In terview Groups

Table 56 displays thedemographicprofiles of the group of interviewees fromMatina
(n=29). It should be noted that there were 50 semstructured interviews conducted in Matina
but 17 respondents declined to be recorded and four interviews/ere impossible to transcribe
due to poor sound quality or corrupted files. The unusually high percentage of respondents
that declined being recorded (34 percent)may beindicative of the fear that workers have of
losing their job if they are perceived aspeaking up against the banana companiegVhile these
conversations did notbecomeFCMs, they still have influenced the interpretation of results. The
dataset that informs the FCMs in Matina is made up of almost an equal number of males and
females from s&en communities: 4Millas, 28-Millas, B-Line, Bataan, Estrada, Matina and Zent.
4EA T AET OEOU 1T £ OEA ET OAOOEAXAAO T xT AA 10O
guarters. The worker quarters are fenceen spaces provided by a company containgnrows of
identical houses that workers are allowed to occupywith their families or on their own -
while they are employed. We interviewed mostly plantation workersgCosta Rica males,
Nicaraguan males andCosta Rica femalesz and 6 housewives. Amonghe workers, 65 percent
had a permanent contract that allows them to enjoy higher job security and some additional
benefits, such as medical insurance. Companies atsice temporary workers who are
employed for short periods (typically three months), and ae then let go without compensation
for a month to be subsequently rehired for another short period. There is a third group of
workers who are hired through a subcontractor. Working with subcontractors exposes
workers to more exploitative labour conditions, for instance, subcontractors do not provide

medical insurance, they might pay less, and they tend to hire workers for leekill, physically-

OAT OA
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demanding tasks such as digging canals. However, working through a subcontractor does not
appear as a separate cagory because it tends to be a temporary arrangementany

temporary workers do it in their time off, and it is the only option available to those who
cannot work legally incountry, thus it is likely underreported. Finally, a third of the

interviewees canme from Nicaragua.

Table 5-6.
Demographic Information Of Interview Respondents In The Communities Surrounding The Banana Plantations Of Matina

Gender Males 15
Females 14
Average age Males 41
Females 30

Communities 4-Millas 2

28-Millas 1
B-Line 11

Batan 7

Estrada 3

Matina 3

Zent 2

House arrangement 2 2 NJ] SNDa |ljdzkt N 7
Own house 22

Workplace Housewife 6
Banana plantation 23
With contract 13
Without a contract 10
Country of birth Costa Rica 19
Nicaragua/Panama 10

Table 57 displays the demographic information collected from respondents in the
Bribri Indigenous Territory (n=38). Initially, there were 41 interviews but two were discarded
because of corrupt files or poor sound quality and one was discarded becaufe person was
non-Indigenous. The interviews in the Bribri Indigenous Territory were conducted in the
communities of Shiroles, Suretka andmubré, all of whom selfidentified as Bribri. The
majority of those interviewed owned land. It is common for theBribri to have several plots of

land in different areas and for different purposes, e.g. plots at higher altitude are kept as forest
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for conservation purposes or for hunting, plotson the riverside are used for plantain and
banana agriculture. Amonghe 29 farmers who disclosed the size of their holdings31% owned

less than 2 ha, 59% owned between 2 and 10 ha, and 10% owned more than 10 ha.

Table5-7.
Demographic Information Of Interview Respondents In The Bribri Indigenous Territory

Gender Males 20
Females 18
Age Males 42.4
Females 40.7
Community SuretkaShiroles 19
Amubré 19
Landownerships Landowners 33
Not landowners 5
Size of land (ha) Less than 2 ha 9
Between 2¢ 10 ha 17
More than 10 ha 3

Human Well-Being In Agricultural Communiti es

Below are the FCMs for Matina (n=29), Suretk&hiroles (n=19) andAmubré (n=19), as
well as table 58 containing the centrality indexes. Additional FCMs for each of the
demographicsub-groups identified in table 5-2 can be found in appendixe$.1 and5.2. In the
FCMs presentedhe nodes representhe factors that respondents associated with their weH
being. The size of theodescorrelates with the centrality of the factor, hence the bigger the
circle, the higherits centrality. The nodes are coloured acording to the dimension of human
well-being to which they correspond more closely hence, yellow nodes are related to health,
turquoise nodes are related to material weHbeing, dark blue nodes are related to feeling safe,
orange nodes are related to havig meaningful social relations, brown nodes are related to
mentions of governance, and green nodes are related to environmental matters. These

categoriescame out of the coding process and they are based on the MEA framework to which |
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added the last two.The arrows linking the nodes represent the relations that interviewees

identified. Solid lines indicate a direct relationship betweenwo factors, e.g. in figures-7

interviewees pointed thattheOET AOAAOAA DPOAOGAT AA 1T £ AAT AleA AT I b
Ol DPAOOEAEAAOGoN xEAOAAO AOiokship, ed. ikthéds@mefigud EAAOA A
interviewees also indicated thatOET AOAAOAA A @bl OOOAthdriE ABA OEBHRBE AA O
weight of the arrows indicates the strength of the rdationship, that is, the darker the arrow, the

higher the number ofrespondentsthat identified th e relationship. For example infigure 5-7,

i T OA OAOPIT T AAT 60 EAAT OEAZEAA OEAAPEIT C O 11 AOGAI E
OEAU EAAT OEwEER dk | OEMDEpBiant O keep in mind that FCMs capture

the beliefsheld by a groupand do not necessarily represent he truth in an objective manner.

Hence the FCMs could be missing links that many would consider obvious and have links that

many would consider questionable. The point is that the FCteflect the perceptions of weH

being held by a group that shares certain demographic characteristics.
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direct relationship between two nodes, whereas broken lines indicate an inverse relationship. Darker arrows indicate a
stronger link, grey arrows indicate a weaker link.
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Figure 5-9. FCMepresenting the factors that impat the well-being of Indigenous plantain producers irSuretka-Shiroles
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dimension of human weltbeing more closely associated witlthat factor (yellow is health, dark blue is safety, green is
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direct relationship between two nodes, whereas broken lines indicate amverse relationship. Darker arrows indicate a
stronger link, grey arrows indicate a weaker link
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Table5-8.
Centrality Index For Each Factor In Matina, Sureti&hiroles AndAmubré(in bold) and Associated Demographi8ubGroups

%) = @ n
0 2 g % § 3 § 8
22 8 5 g = g
: 35 38828 ¢ £ £ 3 3 &%
§ EEE gfes & T T OB 2 OB
= LI L =Z2=2 0 %) 7) < < <
Behaving well towards others - - -- - - 0.70 0.80 0.60 0.40 0.10 0.70
Being a good worker 0.24 -- 0.13 0.38 043 -- -- -- -- -- --
Being employed 090 051 076 113 1.14 050 1.10 0.30 0.40 0.20
Being vigilant 0.24 0.33 0.25 0.38 -- -- -- -- -- -- --
Community projects 0.10 -- -- 0.38 -- 0.40 0.30 0.40 0.30 0.60 --
Cost of living 024 -- 0.25 0.25 043 0.20 0.20 0.20 0.30 0.60 0.10
Decline in agricultural productivity -- - -- - -- 0.40 0.30 0.40 0.40 0.40 0.30
Dengue 0.17 0.50 0.25 -- -- -- -- -- -- -- --
Disinformation - - - - - 0.40 0.60 0.30 0.20 0.10 0.30
Distrust on governing body -- -- -- -- -- 0.10 -- 0.10 0.20 -- 0.40
Dubious labour practices 0.38 0.17 0.63 0.13 057 -- -- -- -- -- --
Economic need (scarcity) 145 134 150 151 143 230 240 180 280 340 2.30
Emotional stress 0.34 050 0.38 0.38 0.14 0.20 0.40 -- 0.20 0.30 --
Envirmmental degradation -- -- -- -- -- 2.10 220 2.00 2.30 2.00 2.50
Exposure to agrochemicals 128 066 151 1.38 143 090 130 0.60 050 0.30 0.70
Family breakdown 0.27 0.33 0.63 -- 0.14 0.60 0.70 0.40 0.40 0.60 0.20
Fatigue 0.59 0.17 0.76 0.88 0.43 -- - - - - -
Feeling healthy 190 200 1.90 214 157 240 3.00 1.10 2.00 2.00 1.80
Feeling safe 148 166 1.13 213 1.01 120 120 1.10 1.30 1.00 1.40
Floods 094 1.01 1.13 101 057 040 0.20 1.10 040 0.60 0.30
Having good social relations 1.18 084 127 126 130 110 1.10 1.00 0.80 0.70 0.90
Having the materials for good life 0.93 0.84 0.26 1.88 0.71 0.70 0.70 0.60 1.30 1.30 1.10
Impunity (soft laws) 041 050 0.13 0.75 0.29 0.40 030 050 0.30 -- 0.70
In-kind payment of basic needs 0.24 0.17 013 0.50 0.14 -- -- -- -- -- --
Intensive agriculture -- -- -- -- -- 1.60 180 1.40 1.40 0.90 1.70
Keeping to oneself 125 133 151 0.76 144 -- -- -- -- -- --
Knowing people in community 0.24 -- 0.13 051 0.29 0.10 -- 0.20 0.30 0.30 0.20
Lack of time 0.28 0.17 0.38 0.25 0.29 -- - - - - -
Land pressures - - -- - - 0.20 0.30 -- 0.10 0.20 --
Low price of crop -- -- -- -- -- 0.40 0.10 0.70 0.70 0.30 1.00
Neighbourhood watch - - -- - - 0.10 -- 0.20 -- -- --
New diseases - - - - - 0.30 0.20 0.30 0.60 1.20 --
Outside influences -- -- -- -- -- 110 1.40 0.90 1.00 0.80 1.10
Personal protection equipment 0.28 -- 0.50 -- 0.57 -- -- -- -- -- --

Piece work 031 033 025 0.25 043 -- -- -- -- -- --




Population pressures -- -- -- -- -- 0.10 -- 0.20 0.20 0.10 0.20
Presence of banana companies 0.62 0.67 0.38 0.88 0.57 -- -- -- - -- --
Presence of cooperatives -- -- -- -- -- 0.20 0.20 0.10 0.20 0.30 0.10
Presence of crime 193 232 213 1.88 144 1.00 130 0.70 1.60 2.00 1.20
Presence of drg traffic 0.34 0.33 038 038 029 160 1.60 1.60 1.40 0.80 1.90
Presence of intermediaries - - -- - -- 1.00 0.70 120 1.30 0.50 1.80
Pressure on resources from outsic -- -- -- -- -- 0.40 0.60 0.20 0.50 0.60 0.40
Push to traditional agriculture - - -- - - 0.30 0.20 0.30 0.60 0.60 0.30
Relations with ceworkers 0.17 0.17 0.25 0.29 -- -- -- -- -- --
Selfsufficiency - - -- - - 0.40 040 0.40 0.50 0.40 0.40
Sense of unfairness/exploitation  0.28 -- 0.38 0.13 0.57 0.30 0.50 0.60 0.40 0.80
Social isolation 045 050 0.63 0.13 057 -- -- -- - -- --
Stolen production -- -- -- -- -- 0.10 0.10 0.10 0.20 0.40 --
Traditional diet - - -- - -- 0.70 0.90 0.40 110 1.50 0.70
Traditional medicine -- -- -- -- -- 0.10 0.10 0.10 0.10 0.10 0.10
Tradtional values - - -- - -- 130 1.40 110 1.80 1.80 1.60
Transient population 0.07 -- 0.13 -- 0.14 -- -- -- -- -- --
Unoccupied youth 0.55 050 0.88 0.50 0.29 0.10 0.10 -- 0.20 040 --
Variable income 0.76 1.00 0.75 025 1.14 -- -- -- -- -- --
Workaccidents 0.17 0.17 025 - 0.29 -- -- -- -- -- --

The following explanation of results pertains tahe FCMs of the three regionabove
(figure 5-7, 5-8 and 5-9), however | also refer to the maps of the subgroups (contained in
appendixes5.1 and 5.3 to point out to specific nuances on hovgroups might construct well-
being differently. In what follows, the numbers in brackets expresshe centrality value fora
node, e.gpresence of crimeg(1.93). Centrality values need to be interpreted in relation to one
another (Bachhofer, 2014 personal communication). For instance, it may be interesting that in

the FCMs for the four Indigenous sul¢ O1T OPO OOOAAEOQEIT 1T Al [ AAEAET A6 E

A A
OEAO OEEO EO A OAI AGEOAT U 1ol xE GOAAI MO EOGRATAQE AR GO
Al T11TxET C A OxXbe i i Gisclissing FCMS Bhk Gidehsions of wélking that

guided the semistructured interviews - health, material wellbeing, safety and social relations

emerge among the top vaables in terms of centrality and indegree because interviewees
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related their answers back to the questions that were posed to thenT.he numbers preceded
by positive or negative signscontain information about thearrows joining the nodes that is,
they representthe magnitude andthe direction of the arrow, e.g. drug traffic increases crime
by +0.34, soft laws decrease the feeling of safety By.41.In interpreting the weights of the
arrows, one needs to remember that these values have been nmlized, © their absolute
value ranges between 0 and 1. Teimplify the interpretation of results one couldconsider that
strong drivers haveabsolutevalues between 0.8 and 1.0medium-strength drivers have
absolutevaluesbetween 0.5 and 0.7, and weak drivers haabsolute values oD.4 and less(van

Vliet 2010, personal communication).

Human well -being in communities surrounding banana plantations .TheFCM
for the region of Matina shows that the variables that affect humawell-being are organized
into two groups, one involving factors that impact safety and social relations, artide other
involving factors that impact health and economievell-being. The top five variables in terms of
centrality in the FCM for Matina are: presence of crime (1.93), health (1.90¢eling safe (1.48),
economic need (1.45) and exposure to agrochemicals (1.28). Hence, matters concerning safety

and health are the primary concerns of residents around the banana plantations.

In terms of safety and securitythe concern over crime is thanost salient aspect andt
has highest centralityamong thewomen. Crime in Matina is seen as a product of several
interrelated and reinforcing factors, namely, the drug traffic, unoccupied youth and family
breakdown. Residents conveyed that the lack of fpgrams, resources and infrastructure for
youth, together with the lack of parental supervision pushes young teenagers to illicit activities,
such as petty crime, gangs and drug trafficking. The link with family breakdown was meant to

point to the large anount of time that children spend unsupervised because of the long
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workdays at the plantations, especially in the case of singleeaded households. A female

plantation worker explained (M034)

O 4 E mvhaEhappens to a mother who is the entire day at theging factory?s 8 Y
7TEA080 CiETC O EAPPAT O EAO OAAT ACA AEEI AO
AAT ET NOAT OO cOi x AU OEAI OAlI 6GAOG8 "AAAOOA OEAO
xEl AOA OET CI A OAuh OAEOEAO ) OOAWIKETT A O1 O
) OOAU ET I Ah OEAUGII1T ¢iI EOIcCOUh Ol )&i ClETIC

In addition to crime, residents expressed a generalized distrust on the ability of law and order

authorities to intervene effectively. For example, residents felt that the law was excessly soft

on crime, which allowed criminals to act with impunity. Consequently, the strategies to combat

crime that residents of Matina mentioned placed the responsibility of keeping safe on the

individual, that is, to avoid being the victim of crime one sbuld be vigilant, keep to oneself, and

follow precautionsthatl Ei EQO 11 A60 Agbi OO0OA8 &I O ET OOAT AAh O

stay indoors after dark, avoid certain streets, or walk in groups tand from work. ACosta Rica

male summarized (M004):
091 6 EAOA O1 AA AAOAAEDI xEAT Ui O ci 10068 si
Oi OEAO OEAU AOOAOI O Ul 08 )& UIT O AATh Al xAUuO
OEAiI OEA AEAT AA OI OOAAI &EOI i Ul O8 $1160 AgbD
nigh OEAU xEI 1 AOOAOI O Ui 068 910 T AAA O1T Al AOA
Agpi OA Uil OOOAI &b
While the above strategies protect the individual, pople also become more isolated.

Indeed, residents in Matinaseemed to have limited social networks~or instance keeping to

ITAOAT £ jp8cuvqgqh ET OEA OATOA T &£ 1 AET OAETETI C A O
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seen as a good way of conducting oneself socially. There were other factors impacsogial

relations that had lower centrality. For example residents mentioned that knowing others in

the community contributed to having good social relationsThis usually meant knowing their

immediate neighbours or those living on the same street. Being involved with community

projects and initiatives was a faabr that helped to know people but residents found that they

could not make thetime to participate. A worker explained:0) 08 O OEI Pl Ah xA 1 AAO/
or 4 AM. At 4 AM there are no friends to be found on the street, and we return at around 5, or 6 or

0 0-8 (AT AAn EO HM02E AdliAg tdrihe lackboEike, FBO&EiRthedeO 6

communities mentioned the added difficulty offinding a common identity because there is a

proportion of the population that is transient, particularly in those comnunities that are made

up of worker quarters.

Last, residents spoke of the relations with cavorkers (0.17), which had higher
centrality among the Costa Rica male workers. Yet, there was a degree of ambivalence with
respect to the relations establishedhrough work. While some felt a lot of camaraderie with
their fellow workers and see them as a source of support, others expressed a certain suspicion
that prevented them from becoming close teheir co-workers. For instance, aNicaraguan male
explained (M025)0) Al EAOA AAMDOAREICEMIOAAGIOAD xT OEAA xEOE
AAT 80 ¢ci OAITEET ch AOAT EZ Ui O EAOGA ETT x1T OEA DA
AAT OO0 EOOOAOhR 1 ETBefsusfidioh thdf WolkErEedxpessbdbaut dpedaddiher
can be explained bythe precariouslabour conditions that manyhaveandby OE A 1 17 OT OET OO ¢

1 EOOOC6 OEAO AT i PATEAO OOA O xAAA 1060

ET OA ET O

With regards to materialwell-being, the factors that contributed to maerial wealth in

the communities of Matina were related to employment in the banana plantations. Hence,
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positive contributions to the material well-being of residents in Matina came from being

employed (+0.17) and from having access to worker quarters praded by the company

(+0.24). Access to compamsponsored housingisA O OEA AT | PAANDBiSusuallyOAOAOE T
reserved for workers with permanent contracts.Although worker quarters provide only the

most basic accommodations, and in some quarters theweere recurrent water quality

problems, those interviewed were often appreciative of this living arrangement because it

reduced their living expensesGiven the dependency on the compan@QAAET ¢ A CiI T A xI1 O
was mentioned as a factor that helpedto keep T A8 O A Bnd that ielAtéddo their

ability to secure material goodsWorkers explained that being a good worker involved being

AOGOE A£01 j AsCcs8 hOIOIAD ENl £EO Ofaiiigdniliak Y. tayingway from

labour unions.

Resident in Matina felt some degree of economic scarcity, which appears as a factor
with medium-high centrality (1.45). The factors that increased their sense of material poverty
were the variability of their income and the rising costs of living. Workers explaied that salary
fluctuations occur in part because they are paid per unit (e.g. per box packed, per bunch
collected, per meterof soil dug out) instead of having an hourly wage. Thus, changesnrarket
demand,the actual growth cycle of bananasand the woiE A @Wnéability to perform physically
demanding tasksresult in corresponding changes in salary. In general, complaints about salary
were commonplace among workersHowever, hesecomplaints often gave the impression that
the workers felt under-compensatd for the work that they performed. Some workers defined
the relationships with their employee as exploitative and denounced a variety of questionable
or illegal behaviour by companies that went fronturning a blind eye on the hire of

undocumentedworkers to sexual harassment tdrequent violations of occupational health
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regulations (e.g. keeping workersn the fields while asector of theplantation is being sprayed

aerially).

Health hadhigh centrality among residents in Matina (1.90). However, residest
referred primarily to the health risks that they faced, all of which are related directly or
indirectly to the presence of banana plantations. The one exception was their concern about
dengue and other mosquiteborne diseases, which are endemic to the gion. Among the health
Ei PAAOO 1 AT OETTAA AU OAOGEAAT OO | AhehighésET Ah OA@GDI
centrality (1.28). The preoccupation about pesticides in Matina is not surprising given the
reliance of monocrop agriculture on agrochemicals anche fact thatCosta Ricéahas the highest
intensity in pesticide use in theworld (Galt, 2008). As well, there is ample evidence of the
negative health impacts of banana agriculturén surrounding populations (Wesseling et al.,
2001). Yet,while the exposureto agrochemicals has higher centrality among thgroups of
workers, it is not uniquely an occupational concern as housewives also reportedsitances
where the drift from the aerial spraying had stained hanging laundry or expressed fear that
children might be affected when they are outsid¢seefor instance Mora et al., 2014; van
Wendel de Joode et al., 2014PDther health concerns voiced in Matina were fatigue from
physical work, work accidents, and emotional stress. Fatigue is so prevalent among plantatio
workers that many use injections of vitamin B complexes to stay in shape. The causes of
emotional stress varied, some interviewees talkedbout feeling stresseddue totheir economic
situation and their responsibility as breadwinners, others talked abouteeling frustrated with

labour practices or with their circumstances more generally.

The only environmental factor that residents in Matinaalluded to with regards to their

well-being wasthe impact of flooding o their homes.As mentioned earlier, pantations are



165

situated in the floodplains, which is advantageous for banana agriculture busky for human
settlements, especially in areas such as Matina where there are informal settlememtg#h poor
construction. The severity of the flods varies from yar to year but it is a recurrent
disturbance and, at timesyesidents incur significant material losses. In addition, residents
were concerred about waterborne diseases that are brought about witthe flood waters. Some
residents linked the floods to thedegree oflandscapechange, especiallyiver channelling, that

bananacompanies have carried oubver decades

Human well -being in agricultural communities in the  Bribri Indigenous
Territory .The FCMs for Amubré and for Suretk&hiroles have the same basstructure with
slightly different emphasis oncertain elements, which can be explained, at least partially, by
the spread of conventional agriculture.The factors with highest centrality in Amubré are:
economic need (2.8), environmental degradation (2.3j)ealth (2.0), traditional values (1.8) and
the presence of crime (1.6). In Suretk&hiroles the factors with the highest centrality are:
health (2.4), economic need (2.3), environmental degradation (2.1), the presence of drug traffic
(1.6) and intensive ayriculture (1.6). Given that the two FCMs are very similar, lescribethem

together pointing out the details where they diverge.

Beginning with material wealth, the main factor that stands out is how residents in both
Indigenoussites defined their experience of material well-beingin terms of what they lacled.
Economic needwas a factor with high centrality in both sites, although more pronounced in
Amubré (2.8)than in Suretka-Shiroles (2.3). When examining the demographicategories,
material scarcity had the highest centrality in the FCMs of women, especially those from
Amubré (3.4), and lowest centrality in the FCMs of masefrom SuretkaShiroles (1.8).

According to producers, he main driver leading to material poverty was the low priceobtained
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from the sale of plantains (+0.6 in Amubré and +0.4 in Suretk&hiroles). A femée producer

from Amubré explained:(T025) Gust think that a bag of rice costs 1,250 colones, and | sell a kilo
I £ AATATA A O wt ATI1 11 AO8 3dadana)o bity/a 6afy ofde. AmdEAOS8 O
OEAOB8O EOOO A AAC 1 APricngis Aldng-sieding dontehtidds isstuUOEA O OEET
amongplantain Bribri producers. Producerssell their crop to middlemen from outside of the

territory who in turn transport t he fruit to a central depot in San Jose for distribution to

national retailers. Aside from colluding on the price, middlemen also purchase plante from

traditional agriculture at one half of the price of plantains from conventional agriculture citing

aeghetic appeal given that the peel of traditional plantain is slightly darker and has more black

spots. This explainsvhy producers in Amubré,who predominantly practice traditional

agriculture, feel material poverty more acutely. Alternatively, traditionafarmers also sell

through organic farmer cooperatives that offer a better price than middlemen but this requires

undergoing a process of certification.

Another driver of material need were floods (+0.4 in both sites), with impact the
OAOGEAAT Gypically Aladed ¢ the banks and on slands ofthe river to take advantage of
the nutrients deposited bythe floods. Thus, song floods and avulsions can have disastrous
impacts on the livelihoods of farmersOther factors with lower centrality that also contributed
to the economic scarcityfelt by Bribri farmers were the increasing cost of living and smalscale
theft of plantains (supposedly by people in the community) Farmers in bothsites thought that
securing wage labour would reduce their mateal poverty, yet they recognizel that job

opportunities in the territory were limited.
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While material poverty was very common among farmersBribri residents in both sites

also pointed to selfsufficiency ascontributing to offsettheir needs. One interiewee explained

(TO21):
O/TA AATT1T O AiefednehaEeveryfhiBgiHefeOths not like one is
CieElT¢ O ¢i EOITCOU 1O AT UOEEITC T EEA OEAOh )
AAAAOOA OEAU xAT O 018 (AOAh OEGHKN EBO®EOOS Ah x
well, lots of things that are edible that are produced here in the mountains,
AAOOAOAR UAIi8 1100 1T £# OEET CO EAOA OEAO OEA A
Yet, some producers indicated that the declining size of family plots compromises their

ability to practice selfsufficiency. The population ofTalamanca has more than quintupled in

the past 40 years, rising from 2,790 inhabitants in 1973 to 30,712 inhabitants in 2011INEC,

2012). Most of the population hassettled in the lower part of the territory, around the

communities of SuretkaShiroles (Yepez1999), which means that family plots inthese areas

are decreasing in size

Health had high centrality inthe two sites ofthe Bribri Indigenous Territory. The
factors that had a positive influence on healtihhad a connection with Indigenous identity. For
instance,following a traditional diet - based onhousehold vegetables and animalswasseen as
having a positive influenceon health. However, this factor had higher centrality iimubré
(1.1) than in SuretkaShiroles (0.7), probably reflecting the degree to which the two sites are
influenced by thechanginglifestyle and the shrinking size of family plotsaforementioned.
Residents linked theabandonment ofthe traditional dietto OE A AT AOCAT AA | £ O1 Ax

that is, nonrcommunicable diseases such as cardiovascular diseases, diabetes or cancer
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Residents in both sites also mentioned traditional medicinas a positive influence on their

health but this factor had lowcentrality.

Thefactor that had the mostnegative impactonE AAT OE xAO OA@bi OOOA |
ACOTl AEAT EAAI O6h xEEAE E ASRiroeHC% tRad in Aldubr®©.8)] EOU EI1
corresponding tothe spread of conventional agriculture in the territory.While the concern
over pesticides might seem siprising in an area dedicated tasmallholding agriculture, it is
important to realize that Bribri producers follow the demands imposed by themiddlemen. As
well, Bribri farmers pointed out that they often lacked reliable sourcesof information about
pesticide use and dosagdnformation in this regard might come from those farmers who have
previous experience inthe large plantations in the lowlands or from the middlemenwho
impose somewhat arbitrary standards for pesticide usdg-or instance, the use of the
chlorpyrifos-coated bag that middlemen insist on, has as much to do with making the plantain
peel look good, as with protecting the fruit from insectsEmotional stress is another negative

impact identified by Bribri residents, although it has low centraity.

In the Bribri Indigenous Territory, residents made a link between environment and
health. The relationship was usually expressed as a concern that the declining environnn
guality was impacting their healthnegatively. Environmental degradation hal high centrality
in both Amubré (2.3) and SuretkaShiroles (2.1) and residents were especially concerned about
the contamination of waterways given that some rely directly on rivers and creeks for drinking
water, fishing or washing. The drivers of environrental degradation were formulated in
similar terms in both sitesand were related mainly to the spread of intensive agriculture,
which is a factor with mediumhigh centrality, Amubré (1.4) and SuretkaShiroles (1.6). When

probed, farmers gave a variety ofeasons why intensive agriculture is expanding in the
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territory. Akey driver is the presence of middlemen (+0.6 in Suretk&hiroles and +0.4 in
Amubré) sincethey control the sale priceand the requirements While Indigenousfarmers,
particularly those in Amubré, considered therelationship with the middlemen asunequal and
exploitative, the fact remains thatfarmers are dependent onmiddlemen to commercialize their
crops. Furthermore, Bribri farmers recognized thatthe lack ofcoordination among producers
and the suspicionwith which many view their local governmentcreates thespacewhere
middlemen can step in toorganize the commercialization of plantainsOther drivers of
environmental degradation with lower centralities included the rising population that put
pressure on infrastructure andincreased the pollution ofthe waterways.As well,alooming
environmental threat on the Bribri Indigenous Territory is the demandfrom outside for the

territory 8 O 1T A O O O Aincluding t0d déntaddAodexotichardwoods, minerals and oil.

The same narrative around safetynd crimefrom Matina can be heard in the Bribri
Indigenous Territory. Residents feaed petty crime committed by youth andlinked it to the
drug traffic. By contrast, Bribri residents blamedoutside influences asdriving the drug traffic
(+0.5 in Amubré and +0.6 in SuretkaShiroles).Hence, Bribri residentsfound that holding on to
their traditional values gavethem a sense of securityasthey associated thesealueswith
imparting a sense of resgct for others. As well, they felt that knowing people in their
community helpedthem to feel safer. In SuretkeShiroles people also mentioned having a
system of neighbourhood watch where people keedT A UA 11 AAAEastfiOEAO8O EI
terms of havinggood social relations, residents of the Bribri Indigenous Territory mentioned
getting involved in community projects, simply knowing people in the community, and
behaving well towards others, in the sense of being respectful, having a good disposition and

AN N~

I £FEAOET ¢ O1 EAI B8 )i bl OOAT 61 U £l OOAOET ¢ OOOAAE
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Amubré (1.8) and medium in SuretkaShiroles (1.3). Traditional values are a crossutting

theme tied to environmental concernssafety and social relations.

Discussion

The FCMs above describe the factors and relations that shape human weding in
three rural communitesx ET OA 1T EOAT EETT A0 AOA OEAA OiF OEA OC
PDOT OEOCETITEI ¢ OAOOEAAO xEOEET OEA OACEIT T O xEOE
#1 OOA] RERNA @8ippEA &#-0 AT A OEA AAAT I PATUET C 1 AC
AAOOAO O1T AAOOOAT A xEAO bl OAOOU I AAT O ET AAAE O
OEAU EAA1T OEAO OEAU AOA 1 AAEET C8 ! OAxAERIKI BERO
AROxAAT AAAE AT 11 Ol EARGED CA @AH AMOBETAA AETTOE X AZE 10AOIT

Health
(AAAOGDBDAAOAA AO A EAAOI O xEOE EECE AAT OOAI EO

1 AAOO Ox1 DI ET OO 1T £ ATAGORRAGCGCHEA EXE®RONMITAA TABRITOAC

i AT ACAIT AT O 11 EAAI OE8 4EA AEAEOOO AT A 11006 1 AOEI
EAAI OE AT A ET OAT OEZEAAOCEI 18 )1 OAT OEAEAAOET T 1A
Ob A1 O OEA 1100 1T £ OACOOAOETALO AGE O UOOHI E R ODIE Al
OEA 1106006 T &# 1 O600EAT 00 ET OEA OTEI8 (AT AAh OEAO

AAET ¢ Agbi OAA Oi EAOOEI EUAOO AT A PAOOEAEAAOS )
ACOT AEAT EAAT O AGE @A HEHHZAAIGD EA AAVEARNE A O OEGR@ADEAA AA
AACOAA O1 xEEAE ACOEAOI OOOA EAA ET OAT OEZEAAR E

i OABOAA0 xAl 1l h OEA ANIARA® O OAd BDAOODDAGE XAEIOEE |
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1 ACAAR ABEAARAT#TAOVO X HAA OEOGCAE AOOKEA Agbi OOO0OA 1
I £ AAT AT A Pl AT OAGET T x1 OEAMOEOA AT TOERA TECE GEEQ TUP AJT AB Ej
OEAO OAOOI OAA E1 xEAAOPOAAA OOAOQOEI E@AIAIIAIG | Al
pwweAl O ¢ ATOWAUAQARDOTATAGA cEip cOEA AT 11 AAOGEOA 1 AT
I £ xET I AOA OOEI1l EECEOEIT C &£ O Al i bpAl OAOGEI T 8

I OAATTA TETE AAOxAAT EAAI OE AT A QDEIADGHA @I |
OEROOAAT EOCEIT AT ATAKT DOI 1 AAEJOBAGITRAXG A8 b1 AT OAOQET 1
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Chapter

6. CONCLUSION

The goal of this dissertation was to offer a better understanding of the interplay
between ecosystem services, human welleing and environmental management in resource
dependent communities. In the first chapter | referred to three ongoing debates in theefd of
ecosystem services that were of interest to my inquiry: First, theoretical debatesound the
advantages and disadvantages of different conceptualizations of ecosystem services; second,
the need for clarity on the relationshipbetween ecosystem serices and poverty alleviation;
third, the impacts of tradeoffs of ecosystem services on human welleing. All of these debates
continue to evolve, both in the way that | think about them and within the academic literature,
however, | would like to draw attention to the following contributions that emerge from this

dissertation:

On the matter of alternative conceptualizations of ecosystem services to the one
proposed by the MEA (2003), particularly with regards to conceptualizations that further
disaggregatethe intermediate steps from natural functions to improvementsin human well-
being, this dissertation proposes theonceptualmodel shown in Figure that is more in line
xEOE OEA OAAOAAA A OsbiggdstagbyAdé Graptedad A40100FoRciE & A O
HainesYoung (2011) or TEEB (2010). What is important to note about all of these
conceptualizations, including the one from the MEA (2003)s that they are complementary
rather than opposingas they serveslightly different purposes. The MEAwvorks best for larger
scale assessments for the purposes of quantification of ecosystem services and to reach out to

policy makers. In this sense, the MEA has been very successful. The gaps that other models fill
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are conceved for different purposes, scales and audiences. The model that | proposed is
intended to guide resource management at local or regional scales. It is also a model that is
more conceptual than practical, as it would be difficult or impossible to measurdl &f the
different benefits derived from one ecosystem service for all of the possibérosystemusers.
Instead, the model draws attention to questions of distribution and access and emphasizes
local-level perceptions. In many ways, this conceptualizatioguided how | thought about the

rest of the dissertation.

The framework for thinking about power and access that is contained in the second
manuscript provides an additional layer to themodels used to conceptualize&cosystem
services. Again, the level adetail that is required to portray power relations in the production
of ecosystem services and the distribution of benefits renders the exercise difficult at large
scales. However, the idea that there are gatekeepers is applicable to thelerstand the
transformation from ecosystem services to benefits in general. It also has the potential
complement @mmodity supply chain analyses such as those carried out by Ribot (1998) on
charcoal in Senegal and within th&€osta Rica context by DiazPorras (2009). Rnally, while the
article emphasizes the roles of gatekeepers and how they are able to establish dominance, it
also shows that through the carefulnalysis of power relationsis possible to discern what
would be useful interventions to challenge patterns bdominance that reinforce poverty and
inequality. At a conceptual level, the second article ithe beginning of aconversation about
resilience thinking and power relations, a topic that has been signalled as urgent by mared.

Cote and Nightingale, 201; Brown, 2014).

With respect to clarifying the links between ecosystem services and human w4deing

in the context of poverty alleviation, the first and third manuscript arrive at similar conclusions
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even though the first one focuses on locdével perceptions of whataspects of nature constitute
ecosystem servicesor local populations,and thethird one considerscommunity-level
perceptions of human weltbeing. In both cases, the pattern that emerges is that provisioning
ecosystem services are more c8ely related to material aspects of welbeing; regulating
services affect primarily health; and cultural ecosystem services affect social relations,
including safety.While these links areconsistent with other micro-level assessments (e.g.
Sandhu & Sandhb, 2014, de Oliveira & Berkes, 2014) there is a need to probe these relations
further. In particular, it would be important for future work to quantify how changes in the
supply of different ecosystem services interact with specific dimensions of human wedeing.
For instance, does human welbeing (or a givendimension of human weltbeing) increase in a
linear manner with the supply of ecosystem services? Does it reach a plateau? Are there
bifurcations in the relationship between ecosystem services and mian well-being? This work

would be useful to guide the management of landscapes at the regional scale.

In addition, in the context of ecosystem services and poverty alleviation it might be
important to distinguish between poverty and vulnerability more clearly. Poverty is usually
defined as a lack or a shortage measured against a minimum standard, e.g. households are
considered poor when their income falls below a poverty line. In this sense, poverty has an
absolute quality, although clearly there are diffeent standards that can be used and poverty
lines themselves vary over time and between countries. Vulnerability is a more relative
measure of weltbeing because it is a function of exposure to a risk, e.g. drought, and coping
capacity, e.g. savingsr sodal capital (Gaiha & Imai, 2004; Guimaraes, 2007). Thus
yvulnerability is most evident in the aftermath of a shock. Poverty and vulnerability interact but
non-poor populations might also be vulnerable, e.g. households in the Florida coast of the

United Stdes can have incomesuch higher than thepoverty line but they remain vulnerable
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to periodic hurricanes. Some of the research in this dissertation suggests thadverty may be
closer correlated to the supply of provisioning ecosystem services, that areuslly tradable,
whereas vulnerability may be more closely correlated with the maintenance of regulating
ecosystem services. Thus, communities with sharp traeeffs between provisioning and
regulating services may be less poor in an economic sense but higkllnerable to

environmental disruption and to shocks in the long term.

At the same time, the analyses made evident that some dimensions of human weding
are more dependent on ecosystems than others. For instance, the sense of safety has some
connections with ecosystem servicesl(point these out in chapter 5) but it is most directly tied
to larger social and governance processes. Hence, it is important to remain cautious about the
explanatory power of ecosystem services to interpret all aspects of huam well-being. This is
an interesting insight, especially given that the communities in this research were all rural,
resource-dependent communities.Hence, wat seems to emerge is thathe framework of
ecosystem services as currently conceived is most alpgable to societies that rely very directly
on ecosystems, such as those that practice sslibsistence. But this is @mall fraction of the
human population and increasingly we live in an urbanized world. Hence, there is an open
guestion about the usefuhess of the framework of ecosystem services to explain the wdiking
of urban populations (e.g. what is soil erosion to a streetcar driver?) and perhaps this
realization makes the call for humans to reconnect with the biosphere (Folke et al., 2011) all

the more relevant.

An interesting distinction in this regard has been advanced by Reyers et al (submitted)
who proposed to divide ecosystem services between those that are directly connected to the

well-being of a group of people and those that are mediatdry an economic transaction. Hence,
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a fishing village where people rely on their catch as a source mfotein in their diet would fall
under the first category, and a fishing village where people sell their catch assource of
income would fall underthe second category. While simple, this distinction starts to draw
attention to the intermediate processes that are neessaryto produce ecosystem benefits from
natural ecosystems Therefore, it offers an opportunity to consider in more detail aspects
related to the system of production andcommercialization ofecosystem services. Others have
drawn attention to fact that ecosystem services are eproduced andthat considerations of
human labourare altogether absenfrom the way that ecosystem services are coroved
(Peterson et al., 2010; GomeBaggethun & RuizPerez, 2011). Furthermore there is still a
paucity of studies linking ecosystem services with resource management and human well

being (an exception is Andersson et al., 2015).

This dissertation approached the study of the relationship between ecosystem services
and human weltbeing using unconventional methods that drew heavily on participatory action
research and that were geared towards qualitative and sergjuantitative inquiry. This choice
contrasts with more traditional assessments of ecosystem serviceonductedfrom a
guantitative perspective emphasizingthe ecologicalor economic dimensions Part of the
motivation behind the choices of methodology was that | was primarily interested in the
insights from the producers of ecosystem services and that others have already done
assessments of ecosystem services much better than | could. Thus, the methods that | used are
meant as complementary to quantitative assessments and aimed to explore what ecdsys
services are for nondisciplinary experts at the micro-scale.In a nutshell, what this dissertation
has done is to consider more explicitly the processes that translate ecosystem services into
ecosystem benefits at local scales. In part, thielps to offer a contrast to the narrative of

sustainable development where there has been a lot of emphasis on increasing, maintaining or
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restoring ecosystem services but relatively less impdance has beendcused onthe
distribution of services. However, # of the work in the dissertation has beerconducted at the
local-scale andscaling upthese insights to inform resource management without becoming

excessively complicatedemains a challenge.

Future Directions

The guestioning of the relationship between ecgstem services and human weibeing
has yielded important insights but also points to future research needs. | outline two gaps that
would complement the work carried out so far: First, there is a need to better understand how
social and ecological factoriteract in decision makingat the farmlevel. Responses to
environmental and social changes in smallholding agriculture rest on decisions taken at the
household level, that is, individual farmers deploy a range of land use and land management
strategiesbased on their knowledge of the issue and their household circumstances. Each of
these responses has the potential to set off a feedback loop that either reinforces or reduces the
original stressor. Because of the complexity of socigcological systems, e original stressor,
OEA E£AOI AOGO OAODPI T OA AT A OEA AEEAAO OAOOI OET C
different temporal and spatial scales, giving rise to surprises. For instance, anecdotal evidence
from interviews with farmers suggests that inceases in the price of their crop are followed by
increases in the use of agrochemicals as farmers want to take advantagehe good price
Moreover, if the price of the crop stays high, farmers are likely to intensify their production by
switching from agroforestry to monocrop. Thus, a policy to increase crop prices, which is
usually considered desirable in terms of improving rural livelihoods, can result in higher health

risks to agricultural communities and a myriad of negative ecosystem impacts.
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By examining adaptive responses to changing price signals, it will be possible to assess
not only the type of feedback mechanisms that are set off, but also critical thresholds in
AAOI AO6GO AAEAOET 608 &1 O ET OOAT AAh rice®Attel AO | ECE
crop increases 10%, but might begin applying additional agrochemicals if the price increases
by 20%, and might turn to monocrop if the price increases by 40%. Among the adaptation
responses, changes in land use (e.g. from plantain to fallowjd in land management (e.g. from
plots of mixed crops to singlecrop plots) are especially important because they might become
AOEOAOO i & | AOCAO AAI OUOOAI AEAT CA8 )1 AAAEOEI ]
situation plays a key role in deternmning the type of response and the threshold for action,
factors such as access to credit, size of holding @pportunities for wage labour, coud be used
O Ai 1 OAgOOAI EUA AAAPOAOETIT OOOAOACEAO8 51 ARAOOO
dynamic interaction between socioeconomic and environmental factors will increase the ability

of resource-dependent communities to cope with the inherent uncertainty of international crop

pricing policies.

Second, there is a need to better identify tradeffs betweenecosystem services and
different dimensions of well-being. In the third article lassumedhat monocrop plantations
involved steep tradeoffs between provisioning and regulating ecosystem services and that
agro-forestry agriculture maintained a range of eosystem services. The assumption is
supported by others, e.g. Foley et al., 2005; Rodriguez et al., 2006; Andersson et al., 2005, yet it
remains unquantified. An important contribution to the field of ecosystem services would be to
spatially map together ndicators of provisioning ecosystem services (e.g. yields), regulating or
cultural ecosystem services (e.g. eeturism, pollination) and human well-being (e.g. health
indicators, criminality indexes) to identify bundles ofecosystemservicestogether with bundles

of humanwell-being. Hamann (2014) has started to do this work in South Africa and | believe
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that Costa Rica has enough spatial and sociologickta to do it as well. By mapping
provisioning services, regulating services and human webeing togeher, it would be possible
to identify places that have sharp tradeoffs in ecosystem services where welbeing is either
high or low, and places that have low tradeffs in ecosystem services where welbeing is

either high or low. These places could beooe important case studies to understand the impact

of governance and management on livelihoods.
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APPENDIXA

No. de mapa:

Buenas, mi nombre es , Y SOy una estudiante de . Estamos trabajando en un
proyecto sobre la relacion entre el manejo de los recursos naturales y las condiciones d#avi
en comunidades agricolas.

DATOS GENERALES

Fecha (dia 'y mes):
Hora de inicio y fin:
Entrevistador(a):
Comunidad:
Nombre y apellidos:

Edad:
Género: [ Mujer [ ]Hombre
Gl ¢En que trabaja Ud.?

G2  Aproximadamente, ¢ cuanto diria Ud. que depende de (recurso natural)?

[ ] mas de la mitad [ ] menos de la mitad [ ] no sabe
G3  ¢Es dueio/a de su propia finca?
[]Si.¢Cémo es de grande? [ 1No

[ ] menos de 2 ha

[lentre 2y 10 ha

[ 1 més de 10 ha ( )

¢ Tienes Ud. cafa también?

[]si [ ]No

G4  ¢Es Ud. Costarricense?

[]si [ ] No. ¢De dénde es Ud.?

G5  ¢Es Ud. miembro de un grupo Indigena?
[ ]Si, ¢cudl? [INo

Notas:
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No. de mapa: |

El ejercicio que vamos a hacer es un mapa de ideas. Yo le voy a hacer un ejemplo primer® par
explicarle a Ud. Imagine que Ud. me pregunta, ¢como se mejorarian las escuelas? [Dibuje un
mapa] ¢ Tiene alguna pregunta?

Ahora vamos a hacer uno donde Ud. me indica lo que poner. La pregunta es:
¢,De qué depende usted para sentirse bien y estar trangu@?

¢,De qué depende su salud?

gue usted se sienta sano/a, saludable?

¢,De qué depende que Ud. se lleve bien con otras personas (su familia, sus amigos, su
comunidad)?

¢,De qué depende que Ud. se sienta seguro/a?

de que nadie le vaya a dafiar o quitar sugsas?

¢, Hay cosas que le dan temor a Ud donde Ud. vive?

¢,De qué depende que Ud. pueda cubrir sus necesidades materiales?

# AOAh AT 1T EAAh Ol PAS8e

¢, Como el ambiente y los recursos naturalegomo el agua, aire, vegetacion, etéinfluyen en
esas cosas (en quse sienta Ud. bien y tranquilo/a)?

¢, Hay algo que le preocupa sobre su ambiente?

Ahora Ud. me va a decir cuales de estas cosas estan relacionadas. [Dibuje flechas con signos
positivos (si mas de una cosa, es mas de otra cosa) o negativos (si mas de usa, & menos de
otra cosa). Para cada relacion que la persona identifique pidale que sefiale en la escala si influye
mucho o poco y anote el numero (aproximadamente)].

El ejercicio se acaba cuando la persona no tenga mas que afiadir. Apunte la hora queiterta
entrevista.

Comentarios o notas:
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APPENDDS8

TABLES AND MATRIXE®R FCMS BY DEMOGRAPHIC CATEGORY

Table B-1z Table of relationships identified by residents in Matifja= 29) used to calculate the weights in the augmented mat(RW stands forfemale plantation workers,
FHWstands forfemale haisewives, MNC stands fiicaraguan males, MCRands forCosta Rica males).



