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ABSTRACT

NATURAL RESOURCE MANAGEMENT IN A
COSTA RICAN WATERSHED

By
Delanie Kellon

This study explores human dimensions of watershed management in a small watershed
on the Caribbean side of Costa Rica. Using a multiple method, qualitative approach, the
researcher tried to develop an understanding of local residents’ perspectives regarding
their natural resource management, concerns, problems, and potential solutions, and
hoped to identify support among the watershed communities for implementing alternative
natural resource management and sustainable development initiatives. The reported
results reveal a high degree of stakeholder knowledge and understanding about their
shared natural resources, the identification of important resource management and use
conflicts, and suggestions about how to improve these situations. The research also

revealed benefits of using multiple methods for understanding and measuring human

dimensions of watershed management.
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CHAPTER 1

INTRODUCTION

The purpose of the study was to explore the human dimensions of watershed
management in the Dos Novillos Watershed, a sub-watershed of the Reventazon-
Parismina, which is located on the Caribbean side of Costa Rica (see Figure 1). This
project aimed to utilize a multiple methods approach in order to understand local citizens’
perspectives with respect to natural resource management problems and potential

solutions, and to identify support among the watershed communities for implementing

alternative natural resource management and sustainable development initiatives'.

STUDY OBJECTIVES
The project’s objectives were to: assess stakeholder knowledge, perceptions and
understanding about natural resource management in a watershed context; provide
watershed communities and EARTH University with information about natural resource
management problems, contributing factors, potential solutions, and statements regarding
community members’ willingness to collaborate to help improve various aspects of
natural resource management; and evaluate the effectiveness of a multiple methods
approach for understanding and measuring human dimensions of watershed management

in Costa Rica.

'"There were no specific initiatives proposed to research participants during the phases of the study reported
here. Rather, questions about community members’ willingness to participate in efforts to improve natural
resource management referred to potential solutions that the community member(s) had suggested or
referred to generalized efforts to improve the resource problems he/she (they) cited during focus group
discussions and individual interviews.



:me\”"‘

Yo ;\rmg
2 hry N
4 fn';‘xr\& T




Figure 1: Costa Rica and Study Area

Sources: Arreaga and Bracamontes (2001)
http://go.hrw.com/atlas/span_htm/cstarica.htm
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THEORETICAL FRAMEWORK
This section briefly reviews previous scholarly work touching on natural resource
management in Costa Rica from global, national, and local perspectives, including

watershed management approaches.

NATURAL RESOURCE MANAGEMENT IN COSTA RICA

In Central America, a region known for governmental instability and corruption, Costa
Rica’s government is notably stable and democratic, and its civil society is impressively
literate and active in the political process (Skidmore and Smith 2005). Costa Rica is also
notable for its dedication to natural resource conservation, which has resulted in the
establishment of numerous environmental laws and 121 continental protected areas
(Tejada and Castro 2000, DeShazo and Monestel 1997 in DeShazo 2001). However,
despite Costa Rica’s environmentally aware citizenry” (INCRE 2004) and proactive
government, the country still faces a potentially severe environmental crisis. Some
researchers attribute current natural resource management problems to poor water
management (Espeleta 2001, Sherr et al. 1997 in Tejada and Castro 2000, Sanchez-
Azofeifa et al. 2002, Pareja and Sosa 2001, Calvo 1990) and poor land use planning
(Sanchez-Azofeifa et al. 2002, Carpenter el al. 2001, Pagiola 2002, Kaimowitz 2001,

Panayotou 2001).

With respect to water, Costa Rica receives an average of 3,272mm of rainfall a year and,
as a result, has one of the largest supplies of fresh water in the world (Espeleta 2001).

Espeleta (2001) believes that the country’s abundant rainfall has led many Costa Ricans

2 Environmental education is included in the country’s national curriculum for grades 1-6 (INCRE 2004).



vhoidatwar

A .
A NATENGN
AV NS
L
NI O KL IR TN
sleadiand Ca
AU AT
wihady where |
RARCTT
“vNd] wdpacty
v oy
e hn\\:‘ ]2.'1;‘\_
NEUnding e

:T;\\.Jm ﬁ-\lm i

&ia LN
otlenty) g |

W \;\m:m p ‘:‘

Jk.’fﬂlf}”t‘d fard

ML

1§ “‘ﬂﬁr {

o

S~‘:nu[l‘-,n [)
:,‘.;X\lv\n {h‘ﬂ \
0w

" horigy h
U‘:‘l N



to think that water is an infinite, free resource that can be extracted at will. Furthermore,
it has been suggested that poor water management has caused socioeconomic and
environmental deterioration to take place in Costa Rica’s watersheds, and that this has
resulted in poverty, malnutrition, low family income, loss of water quality, prolonged
droughts, natural disasters, erosion and changes in the local water cycle (Sherr et al. 1997
in Tejada and Castro 2000). In apparent recognition of the problems that are thought to be
caused by poor water management, there have been calls for preventative action in
watersheds where carrying out remedial activities and capitalizing on available resources

and local capacity appear possible (Sherr et al. 1997 in Tejada and Castro 2000).

Along these lines, Sanchez-Azofeifa et al. (2002) discuss the current conflicts
surrounding water resource management in Costa Rica. They describe how competing
pressures from agriculture, industry, hydropower generation and the demand for clean
and plentiful drinking water is taking place in a context of unsustainable urban
development, population growth and an expanding tourism industry. They conclude that
uncontrolled land use and cover change is a very real threat to Costa Rica’s ability to

manage its water resources.

One of the most critical land use and cover change problems is deforestation and forest
fragmentation. Despite the country’s impressive protected areas system and conservation
legislation that is intended to protect its forest resources, Costa Rica has experienced one
of the world’s highest rates of deforestation (Peuker 1992, FONAFIFO 2000, World

Bank 2000 in Pagiola 2002). In the 1980s, Costa Rica actually had the highest
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deforestation rate in the world (Panayotou 2001). Between the late 1970s and the early
1990s, the country is estimated to have lost about 35-40 percent of its forest cover, driven
primarily by conversion to agriculture and pasture. It is commonly believed that this
deforestation negatively impacted water services in Costa Rica (Pagiola 2002, Kaimowitz
2001). Although Costa Rica’s apparent lack of attention to deforestation may seem
surprising considering its pro-conservation reputation, Panayotou (2001) reports that it
took the devastation caused by Hurricane Mitch in Central America in 1998 for
deforestation and land use policy to become the focus of the environment and

development debate in Central America.

In addition to environmental consequences, there are also socio-economic impacts related
to poor natural resource management. Carpenter el al. (2001) highlight the human
dimension of deforestation’s impact on soils. They state that deforestation and the
ensuing soil erosion is especially detrimental in the humid tropics where rainfall is heavy
and crops are often planted on steep slopes. They assert that the loss of productivity in
tropical areas of the world, such as Costa Rica’s Atlantic Region, is on a, “collision

course with increasing human population density and the demand for food.”

Calvo (1990) adds that the environmental, agricultural and socioeconomic implications of
erosion due to deforestation and poor agricultural management practices could “sacrifice
future economic opportunities and may threaten not only the water resources

development but also the national [Costa Rican] political and social stability.” He

contends that the viability of existing and potential hydropower plants (which Costa Rica
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depends on to meet increasing electricity demands) are seriously threatened by

deforestation and incompatible land uses in the uplands.

In addition to threats to adequate food production and hydro-electric power generation,
Espeleta (2001) argues that under the current natural resource management situation,
Costa Rica is hea'ded for a water quality crisis. Eleven years after Calvo (1990) concluded
that Costa Rica, a small country with obvious natural resources limits, must develop
long-term natural resource and environmental management plans in order to cope with its
increasing population growth, Espeleta (2001) reiterated Calvo’s warning by stating that
Costa Rica must act quickly to address its water quality problem at the highest levels.
Additionally, Calvo emphasized the urgent need to apply appropriate pricing to the water
service in order to control consumption and avoid a crisis. More than 10 years later,
Sanchez-Azofeifa (2002), Pareja and Sosa (2001), and Pagiola (2002) all echo Calvo’s
call to control water consumption by discussing the numerous competing users of
watershed services: hydroelectricity generators; industry; small to large-scale agriculture
(including banana, and ornamental plant plantations); municipal water supply systems;

and populations in flood-prone areas.

While Costa Rica’s past failure to adequately protect its forest and water resources raises
concern about the country’s ability to enforce seemingly sound natural resource
management legislation, there does appear to be optimism about the future of natural
resource management due to some researchers’ view that throughout the 1990s, SINAC

had a significantly positive impact on society’s perception of biodiversity conservation.
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Castro (1993) in Tejada and Castro (2000) states that since the 1990s, SINAC has
managed to more efficiently administer the country’s biodiversity and that the institution
has created a good environment for advancing natural resource management research and

projects.

Additionally, researchers claim that due to tourism revenues, Costa Rican policy makers
have come to see their country’s natural resources as more valuable intact and protected,
than exported or depleted (DeShazo 2001). Costa Rica, like many countries, uses
ecotourism as a means to earn income needed to maintain conservation areas and protect
biodiversity in addition to contributing to the overall economy (Panayotou 2001). Costa
Rica may be particularly successful at this due to its stable and democratic government,
its reputation as being “eco-friendly”, and the wide variety of environments and activities

available to tourists (Skidmore and Smith 2005, Panayotou 2001).

In addition to considerations about the Costa Rican government’s capacity to manage
natural resources, and the potential for cooperation with the tourism sector, other
researchers have focused on the role that they feel citizens can and should play in the
process. These researchers advocate for participatory natural resource management based
on their experiences and an international literature that discusses the strengths and
weaknesses of different kinds of community-based arrangements carried out in a wide
variety of contexts. Indeed, it should be noted that scholar-practitioners that have
contributed to the literature and practice of community-based natural resource

management (CBNRM) make it clear that natural resources all around the world have
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been managed by diverse representations of communities both alone or in partnership
with governments and/or private entities. This literature also shows that, as with any
management method, there will always be context specific challenges to face, pitfalls to
avoid, and lessons to learn (Ostrom 1990, Ostrom and Schlager 1996, Ostrom et al. 1994,

McKean 1996, Jodha 1996, Baland and Platteau 1996).

WATERSHED MANAGEMENT APPROACH

While there are multiple definitions for the term, ‘watershed’, one straightforward
interpretation is that a watershed delimits “the boundaries of a hydrologically
independent area” (Sen et al. 1997). Knox and Gupta (2000) offer a more all-
encompassing definition: “Watersheds connect land units through lateral flows of water,
nutrients and sediment, linking farmers, fishers and urban dwellers in intricate cause and

effect relationships.”

Regardless of the exact definition of ‘watershed’, it appears that watershed-based
approaches have been suggested as appropriate methods for natural resource management
planning for both hydrological and biological reasons. Kaimowitz (2001) states that the
term ‘watershed management’ “implies that someone manages land use at a scale larger
than a farm to achieve collective benefits.” Depending on the local situation, the
collective benefits that can typically be the focus of watershed management projects are:
flood control; greater dry season flow; landslide prevention; improved water quality;
forest protection; and reduced sedimentation of reservoirs, waterways, and coastal zones.

Rhoades (1998) points out that when a development or management goal is to “balance
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production and conservation at many scales over both short and long-term planning
horizons. ..the watershed unit is ideal for these ends since it designates a layered natural
and social phenomenon (multi-scale, diverse user, complex resource) which is also

readily appreciated by lay persons, policy makers, and funders.” .

COMMUNITY PARTICIPATION IN WATERSHED MANAGEMENT

As has been made apparent in the previous sections, it is not uncommon for researchers
that are using a watershed management approach to stress the importance of the role of
community members and other stakeholders. According to Sen et al. (1997),
participatory, integrated watershed management is “a continuous and participatory effort
at improving livelihoods and overall human development.” In this way, the intention of
participatory watershed management is to help farmers and community members take
charge of natural resource management in an effort to advance poverty alleviation and
overall human development. The literature indicates that true participation requires
project coordinators to partner with local community members in a way that has not often
been done traditionally (Sen et al. 1997, Hinchcliffe et al. 1995, Farrington and Lobo

1997).

According to Hinchcliffe et al. (1995), in order for watershed management to be
successful and sustained, a project must “see farmers as the solution rather than the
problem, and so put local knowledge and skills at the core of programmes.” They explain
that for almost a century, rural development policy and practice assumed that farmers

could not or did not properly manage the soil and water. As a result of this belief, farmers



RN "N

L R I . T
A O L PR Y

v bim ey a0
S RTINS

"
3 ane £ A
SRR HETSAN

Leswons Learned

Eailtnge

e
:’A*':\"_'g!\‘.n 1l
EEIARTR AN
Vame F amn
wimhad mey

J‘,h;m:n:‘ C\'

Anam

! ‘-'d ‘ut!"\ ‘l' .
Sang iy -

S thy It

d ity
‘n«\l \

[

ied ply,
R have
M l”h - Th@

8¢5
J.‘»Z;d h\ dd_

ks
~er n

Moird
| TJJ[(\ b‘in

1
)

L
Rt
PN
k«_ndm( )




have been “advised, lectured at, paid and forced” to adopt new techniques. In some cases,
the target communities benefited for a time, but it has been observed that financial and
legal incentives often bring about short-term conservation improvements because farmers
eventually reverted back to their original practices after incentives ended or lost their

value.

Lessons Learned — Common Problems with the Approach

In addition to the cautionary advice given by Hinchcliffe et al. (1995), other researchers
have also noted the approach’s shortcomings in an effort to improve both practice and
outcome. Farrington and Lobo (1997) state that small, participatory, NGO sponsored
watershed management projects are abundant, but typically must repeat the same time-
consuming, expensive, in-depth techniques in each successive village, therefore, they
expand very slowly. On the other hand, government-sponsored projects are known to
expand rapidly, but they often do not count on the local ownership and stakeholder
support that is needed to ensure sustainability. They explain that “approaches to
watershed planning and implementation which are both participatory and easily
replicable have remained elusive: most exhibit one or other of these characteristics, but
not both.” They suggest that the experiences of existing, successful projects need to be
analyzed by adapting variations for different conditions (increase or decrease in livestock
numbers, crop diversification, different formal and informal institutional arrangements)
in order to better prepare for proposed future projects. They contend that, unfortunately,

the preconditions for scaling-up are often not identified and incorporated into the new

10
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project’s design, thus decreasing the chances of implementing an efficient and sustainable

project.

PREVIOUS WORK IN THE STUDY AREA

Previous natural resource management work in the Dos Novillos Watershed has
evaluated some of the socio-economic and biophysical aspects of the Watershed (Navarro
and Reyes 1999, Cuesta 1999), as well as the sustainability of the productive systems
(Guerrero 1996). However, these studies focused primarily on the middle section of the
Dos Novillos Watershed and the community of La Argentina. Other preliminary work
has been done to identify and prioritize, through a somewhat participatory method,
natural resource management objectives and action areas for the Watershed (Tejada and
Castro 2000, Tejada et al. 2000, Navarro and Reyes1999). While some community
members’ perceptions seem to have been taken into account in these previous studies,
there has not been a research effort targeting all of the communities located throughout
the entire Dos Novillos Watershed concerning their perceptions about natural resource

management. This research project addresses this lack of information and understanding.

RESEARCH QUESTIONS
This thesis addresses the need for perception-based research of community members with
respect to natural resource management (Sen et al. 1997, James et al. 2002, Adegbidi et
al. 1999). The need for this kind of research is particularly urgent in the study area
(discussed in Chapter 3) due to the socio-economic and environmental vulnerability that

exists in the Watershed (Cuesta 1999, Guerrero 1996, Navarro and Reyes 1999, Pareja

11
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and Sosa 2001, Tejada and Castro 2000). Addressing these vulnerabilities in a viable

manner requires collaborating with local communities, one aspect of which includes

gaining a thorough understanding of the community members’ perceptions regarding

natural resource management issues and opportunities in their watershed. By collecting

data concerning the perceptions of community members in the Dos Novillos Watershed

this research specifically explores stakeholders’ perceptions of:

1)

2)

3)

4)

how natural resources are currently being managed in the Dos Novillos
Watershed (Espeleta 2001, Sanchez-Azofeifa et al. 2002, Calvo 1990, Tejada and
Castro 2000, Guerrero 1998, Cuesta 1999, Navarro and Reyes 1999, Pareja and
Sosa 2001);

how current resource management affects, and is impacted by, the socio-
economic activities of the local communities (Calvo 1990, Chaves and Lobo
2000, Costanza 1998, Espeleta 2001, Tejada and Castro 2000, Sanchez-Azofeifa
etal. 2002, Kaimowitz 2001, Carpenter et al. 2001, Farrington and Lobo 1997,
Pagiola 2002, Rhoades 1998);

the alternatives that exist for possibly achieving more sustainable natural resource
management and improved quality of life in the Watershed (Calvo 1990, Espeleta
2001, Sanchez-Azofeifa et al. 2002, Pagiola 2002, Tejada and Castro 2000,
Panayotou 2001, Deshazo 2001, Girot et al. 1998);

the stated willingness of community members to participate in efforts to improve
natural resource management using methods that they deem viable (Sen et al.

1997, Hinchcliffe et al. 1995, Rhoades 1998, Farrington and Lobo 1997, Swallow

12
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etal. 2001, White and Runge 1995, Blackburn and Holland 1998, Pagiola 2002);
and

5) with respect to research methods, this project evaluates whether or not a
qualitative, multiple method approach yields in-depth, salient and accurate
information regarding community members’ perceptions about natural resource
issues in their watershed (Patton 2002, Kaplowitz 2000, Knodel et al. 1990,

Morgan 1998, Strauss and Corbin 1998).

The project was designed to collect data that would allow the researcher to address these
research questions, which are grounded in and linked to previous literature on: A) natural
resource management in Costa Rica in global, regional, and national contexts; B) natural
resources and environmental services; C) the watershed management approach; and D)
the role of community participation in watershed management, the consideration of
institutional arrangements, and common problems with the participatory watershed
management approach. Additionally, the usefulness of the study’s multiple methods
approach was evaluated with respect to literature on E) qualitative multiple method

research approaches.

METHODS AND PROCEEDURES
To accomplish the research goals and objectives, the project employed a multiple method
approach designed to use successive phases of data collection to learn about topics of

particular relevance to community members while being grounded in previous research

13
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on watershed management (Patton 2002; Strauss and Corbin 1998). The reported research

is based on two phases of qualitative research (focus groups and individual interviews).

RESEARCH SITE
The reported research took place in the Dos Novillos Watershed, which is a sub-
watershed of the Reventazén-Parismina — the major watershed in this part of the country

(Guerrero 1996).

Reventazon-Parismina Watershed

Guerrero (1996) states that the Reventazdn-Parismina is one of Costa Rica’s most
important watersheds. It is located on the eastern side of the country and drains into the
Caribbean Sea, thus it is essential to the well being of communities, farmers, fragile
ecosystems, and biodiversity of the northern Caribbean lowlands and Tortuguero
National Park, as.well as other wetland and marine environments that are critical to the

region’s tropical ecology and the health of the Caribbean Basin.

Dos Novillos Sub-Watershed

The Dos Novillos, a sub-watershed within the Reventazon-Parismina, is home to
approximately 7,000 people that live in a mix of rural communities and more populated
small towns or settlements, which are referred to as the ‘urban area’ in this document (see

Figure 11).

14
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According to Tejada and Castro (2000), the Dos Novillos Watershed is unique in that,
from an ecosystem perspective, it is still intact enough to warrant preventative action as
opposed to restoration. It is important that the prevention of further deterioration begins
soon, however, because the Watershed is under pressure from extensive productive
activities (cattle farming and banana, pineapple, and ornamental plant plantations) in the
lower section, and deforestation in the middle and upper sections. “If allowed to continue
under current management practices, these activities could seriously deteriorate the
Watershed’s natural capital and thus, its ability to carry out important socio-ecological
functions such as water capture, scenic beauty and biodiversity protection” (Tejada and
Castro 2000). As Pareja and Sosa (2001) point out, the Dos Novillos River is also
extremely important to the Watershed communities because it is their primary water

source for agricultural and industrial activities.

METHODOLOGICAL FRAMEWORK

Data collection for this project was carried out using a multiple methods approach with
the goal of understanding local citizens’ perspectives regarding natural resource
management (including impacts, problems, and potential solutions) as thoroughly as
possible, and identifying their willingness to support and participate in natural resource
management initiatives. The project’s approach builds on literature that suggests the use
of qualitative methods when in-depth data is sought (Patton 2002), and the use of more
than one qualitative method to help investigators answer their research questions in a
more thorough and accurate manner (Patton 2002, Strauss and Corbin 1998) and to

compensate for possible bias caused by the unwillingness of some participants to disclose

15
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sensitive information during focus group sessions (Kaplowitz 2000, Knodel et al. 1990).
To accomplish this, the research project was specifically designed to allow for
preliminary, generalized issue scoping using multiple small-group discussions, followed
by in-depth, private, individual discussions about key issues (Patton 2002, Strauss and
Corbin 1998). By using this multiple methods approach, researchers hoped to gain a
greater understanding of local community perceptions (than would be possible if using a
suf'vey questionnaire or just one qualitative method) regarding natural resource
management issues directly influencing future sustainable development in the Watérshed
(Sen et al. 1997, James et al. 2000, Adegbidi et al. 1999, Hinchcliffe et al. 1995, Rhoades
1998). Toward these ends, Phase I (focus groups) was undertaken in June and July 2004

and Phase Il (individual interviews) took place in July and August 2004.

Qualitative Research

“ While there are many different ways to undertake qualitative research, the term can be
defined simply as “...any type of research that produces findings not arrived at by
statistical procedures or other means of quantification” (Strauss and Corbin 1998, 10-11).
Some researchers would modify this strict definition, however, by pointing out that
quantitative analysis is often carried out on qualitative data as a supplement to the
qualitative analysis (Patton 2002). In the social sciences, it is generally understood that
qualitative research allows for an in-depth and detailed study of individuals’ thoughts,
feelings, perceptions and ideas (Patton 2002, Rubin and Rubin 1995, Strauss and Corbin
1998). This tradition, which accepts that different people and groups have diverse

perceptions, views, value systems, and constructions of reality, and aims to collect data in

16
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the form of rich descriptions told in research participants’ own words, is often set in
contrast to the positivist tradition of carrying out research under the assumption that there
is one reality that exists regardless of people’s different perceptions (Holliday 2002,

Rubin and Rubin 1995).

Grounded Theory

Qualitative researchers such as Strauss and Corbin (1998) and Patton (2002) discuss the
typical problem in which researchers begin their study with such strong preconceptions
and theories based on what they have read and heard, as well as their own experiences,
that they are not able to truly hear or understand the people they are interviewing. Strauss
and Corbin (1998, 12) contend that the researcher should instead “...allow the theory to
emerge from the data”. This ‘grounded theory’ approach is used to inductively generate
theory that ““...emerges from the researcher’s observations and interviews out in the real

world rather than in the laboratory or the academy” (Patton 2002, 11).

Multiple Methods

Research literature suggests that the use of more than one method can help investigators
answer their research questions in a more thorough and accurate manner (Patton 2002,
Strauss and Corbin 1998). This research uses two complementary qualitative methods to
learn about people’s perceptions regarding natural resource management in their
communities. This multiple methods approach involves first carrying out generalized
issue scoping (focus groups) and then conducting in-depth, individual discussions

(individual interviews) about key issues that were highlighted during the focus groups.

17
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Focus Groups

A focus group is a qualitative data collection method used to generate a discussion among
a small group of people (usually 6-10 participants and a trained moderator) about a
particular issue, event or subject. Patton (2002) specifies that a series of focus group
sessions are often held in order for a researcher to hear a number of different

perspectives. Morgan (1998) points out that focus groups can be used alone or as a

compliment to other qualitative and quantitative methods.

Individual Interviews

Another qualitative data collection method is the in-depth, open-ended individual
interview. According to Schensul et al. (1999), open-ended interviewing is the most
technically difficult, yet rewarding and exciting interview method. Patton (2002, 341)
states that the purpose of interviewing individuals is to “...allow us to enter into the other
person’s perspective. Qualitative interviewing begins with the assumption that the
perspective of others is meaningful, knowable, and able to be made explicit. We

interview to find out what is in and on someone else’s mind, to gather their stories.”

POPULATION AND STUDY PARTICIPANTS

The Dos Novillos Watershed is about 5,100 hectares in size. Although a government
census has not been completed in Guacimo County since 1995, EARTH University
estimates that the Watershed has a total population of about 7,000, and there are
approximately 1,750 households in the research area (Navarro and Reyes 1999 in Tejada

and Castro 2000). The target population for phases [ and Il was adult residents from the

18



Lt ran re
vl avr o

N |

LU
Ul viadld

INFORMED

dreech pr
nmthe wds

"
“‘h' HIGESRIN

e

froom ;

EENHFITE

A JI‘CU\\\d -
l

k 'l"h’C"C an

ach &dls

K
FL.Wmm "

oo
¢ \Cn\_c 0

d"liumcnt e

"\,
N th

T

th
i
.’Q\erkh'_'
~

'df“'li.'n

‘-iil dp‘r



distinct geographic areas (e.g. pre-mountain and lowland) and residential densities (e.g.

rural village, large town (urban area), small to medium sized farm) in the Watershed.

INFORMED CONSENT

The researcher used an informed consent procedure approved by the University
Committee on Research Involving Human Subjects (UCRIHS) of Michigan State
University. Focus group and interview participants were advised verbally of their rights
as research participants, including their right to confidentiality and their right to withdraw
from the study at any time without prejudice (see Appendix 1). The researcher conducted
the interviews, took written notes and also tape-recorded the sessions when consent was
obtained from participants. All research participants’ identities are confidential and each

participant was given a code number for transcription and reporting purposes.

QUALITATIVE DATA - ANALYTICAL APPROACH

As discussed previously, the purpose of conducting qualitative, social science research is
to achieve an in-depth, holistic understanding of certain aspects (depending on the
research goals) of individuals, groups, organizations, communities or societies (Miles and
Huberman 1994). The analysis of this kind of data requires the researcher to be able to
make sense of large amounts of information gathered from interviews, observations, and
document review (Patton 2002). Contributing to the daunting nature of the task is the fact
that there is no standardized formula for carrying out qualitative analysis, leaving it up to
the researcher to draw from the many qualitative research traditions and find the

analytical approach that is most suitable to the study’s purpose.
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Content Analysis

While Patton (2002) points out that there is no exact, agreed-upon way to describe how to
carry-out qualitative analysis, he suggests that thc term ‘content analysis’ can be used to
generally describe “...any qualitative data reduction and sense-making effort that takes a
volume of qualitative material and attempts to identify core consistencies and meanings”
(Patton 2002, 453). He goes on to state that the content of interviews and observations is
analyzed in order to find out what is significant given the research goals. Specifically, it

“...involves identifying, coding, categorizing, classifying, and labeling the primary

patterns in the data” (Patton 2002, 463).

One methodology for carrying out content analysis is ‘grounded theory’. Strauss and
Corbin (1998) describe the process of using this methodology, which is based on iterative
qualitative analysis using three coding techniques: open coding; axial coding; and
selective (thematic) coding, in order to create and compare categories and subcategories,
and then integrate them to form theories. The process begins with “Microanalysis: the
detailed line-by-line analysis necessary at the beginning of a study to generate initial
categories (with their properties and dimensions) and to suggest relationships among

categories...” (Strauss and Corbin 1998, 57).
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Open Coding

Strauss and Corbin (1998, 101) define open coding as: “The analytic process
through which concepts are identified and their properties and dimensions are
discovered in data”. Rubin and Rubin (1995) describe the same process by
explaining how Herbert Rubin reads through the transcriptions marking each
concept or explanation of a concept with a code. Strauss and Corbin (1998)
emphasize that open coding is used to develop categories and understand their
properties. As the researcher is carrying out open coding, she should also be
making axial coding notes that will be revisited in an ongoing and repeated

process.

Axial Coding

“The process of relating categories to their subcategories, termed ‘axial’ because
coding occurs around the axis of a category, linking categories at the level of
properties and dimensions” (Strauss and Corbin 1998, 123). The term,
‘properties’ refers to the characteristics of a category (e.g. themes related to waste
management problems) and ‘dimensions’ refers to the range of properties in a
given category (e.g. wastewater, household waste, dead farm animals, recyclable
materials, and the range of problems related to each one of these themes). Rubin
and Rubin (1995) describe this process by explaining how Herbert Rubin
examines the concepts he previously established (using open coding) by analyzing
the themes and concepts within each category as well as among the different

categories. After all of the categories have been analyzed and compared, the
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researcher selects a final set of overall themes through selective (thematic)

coding.

Thematic Coding

Strauss and Corbin (1998, 143) describe this coding procedure as “...the process
of integrating and refining theory”. Once the themes and concepts (based on open
and axial coding) have been placed into a smaller number of overarching thematic
categories (selective codes), Strauss and Corbin (1998) say that the emerging
findings can become theory. Rubin and Rubin (1995, 251) describe this process as
the “final stage of analysis™ and explain how after going through the first two
stages (described above under open and axial coding), they aim to “build toward
overarching themes” (1995, 251) that “tie the individual pieces together” (1995,

255) and allow the researchers to report their results.

SAMPLE SELECTION PROCESS
Focus group participants were invited to participate in the focus group sessions by
community leaders. While this sample selection procedure was efficient in terms of the
amount of time the researcher invested in inviting community members to participate in
the focus groups, it was not ideal due to the invitation bias of the community leaders, and

the self-selection bias inherent in the focus groups’ membership.

The researcher used a purposeful sampling technique to recruit individual interview

participants. Specifically, the researcher purposefully sought to interview male and
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female adult residents living in the north, south, east, west and center of each urban
community (see Figure 13). An attempt was made to interview adults working in the
public and private sectors, as well as people who identify themselves as homemakers,
unemployed, or retired. Throughout the upper, middle and lower section of the rural
community (which is situated on the slope of a mountain), the researcher sought out
small to medium-scale producers of a variety of agricultural products, as well as
landowners offering agro-ecotourism activities, and landowners who are employed off-
farm (see Figure 12). This sampling procedure was not intended to provide a sample
representative of the population distribution in the Dos Novillos Watershed, rather, the
researcher aimed to obtain a sample representative of the heterogeneity of residential
areas (geographical), land uses, and socio-economic classes represented by Watershed

residents.

IMPLEMENTATION AND RESULTS
Potential focus group participants were told that the discussion would take about one
hour and that there would be light refreshments. Potential individual interview
participants were told that the interview would take about 30 minutes. While participants
were respectfully thanked for their time and collaboration, they were not given any
compensation for participating in the research project, as it is not customary to do so in

the study area.
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FOCUS GROUPS

Altogether, six focus group sessions were conducted (see Figure 9), with three in the rural
area (upper, middle and lower La Argentina) and three in the urban area (Pocora, Pocora
Sur, Las Mercedes). Each group was made up of six or seven participants with a total of
21 men and 18 women participating in the discussions. Each focus group session was
carried out using the same discussion guide. Informed consent procedures were
conducted without any objections, and some participants volunteered that they were not
worried about others finding out what they thought. The sessions were audio taped and
later transcribed. The focus group participants appeared to be interested in the research

topic in general, as well as in the specific issues that were discussed.

The researcher’s findings are organized and presented around the selective (thematic)
codes that emerged from the iterative coding process. In the discussion of thematic areas,
care is taken to distinguish between findings based on data collected in the rural and

urban areas.

Figure 3 presents the open codes established during the first step of analyzing the focus
group transcriptions and Figure 4 presents the thematic codes used to further analyze the
data. The analysis includes representative quotes from the interviews as well as some

basic quantitative analysis carried out using SPSS.
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INDIVIDUAL INTERVIEWS

Altogether, 27 individual interviews (see Figure 10) were conducted and each one was
carried out using the same discussion guide. Everybody the researcher approached to
interview appeared happy to collaborate. Informed consent procedures were conducted
without any objections, and as in the focus groups, a number of respondents volunteered
that they were not worried about people finding out what they thought. The interviews
were audio taped and later transcribed. Respondents typically expressed an interest in,
and asked more about, the purpose of the research project during the informed consent
process. Although some respondents initially appeared shy or reserved, these people
relaxed as the interview got underway and they answered the first couple of questions.
Nobody told the researcher that they did not want to be interviewed, however, two

respondents said that they did not want to be tape-recorded.

The researcher’s findings are organized and presented around the selective (thematic)
codes that emerged from the iterative coding process. Figures S, 6, and 7 present the
codes used to analyze the interview transcriptions. The analysis includes representative
quotes from the interviews as well as some basic quantitative analysis carried out using

SPSS.

FINDINGS AND CONCLUSIONS
The data collected from the focus groups and individual interviews show that there is
greatest concern about:

¢ the watershed’s forests and deforestation;
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e threats to tap water supply and quality;
e waste management problems; and

e Dos Novillos River contamination.

Numerous participants expressed their perception of the interconnected nature of the
natural resource problems they cited. For example, some participants talked about
deforestation with respect to decreasing river levels or flooding, river contamination from

agro-chemical runoff, decreasing aquifer levels, and/or loss of wildlife habitat.

PHASE I AND PHASE 11

As stated above, the two data sets yielded the same general findings, although the
individual interviews revealed greater depth with respect to most of the concepts and
themes that were discussed in both sessions, as well as more specific information about

perceived problems with wastewater management and tap water provision.

The one area where data analysis of the two phases yielded slightly different findings was
with respect to ‘Threats to Well-being’. Comparative analysis of this data from Phase I
and Phase Il reveals that natural resource-based threats to well-being were more often
reported by respondents during the focus group sessions than during the individual
interviews. Specifically, while four out of the six focus groups reported natural resource
problems as the greatest threats to their well-being, the majority of both urban and rural
individual interview respondents (65% and 70% respectively) cited socio-economic

problems as representing the greatest threat to their well-being. This difference could be
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due to the fact that people felt more comfortable discussing possibly sensitive socio-
economic problems in one-on-one interviews than in the group setting, and/or because
some focus group participants did not feel comfortable disagreeing with other
participants who they perceived as being more aware of, or more passionate about,
natural resource problems (Kaplowitz 2000, Knodel et al. 1990). Additionally, although
social problems (crime, drug addiction, unemployment) were not the focus of this
research, the data make it clear that it is impossible to understand a community’s reality
without considering the natural resource issues together with the socio-economic

situation (Hinchcliffe et al. 1995, Sen et al. 1997).

STRENGTHS AND WEAKNESSES OF APPROACH

STRENGTHS

The researcher found the project’s inductive approach useful for understanding
community members’ perceptions about natural resource management in their watershed.
Based on her experience, the researcher believes that carrying out consecutive data
collections and using the analysis of data collected in a previous scoping phase to develop
the instrument for the next issue clarification phase to be critical to gaining a better
understanding of the community members’ perceptions regarding a variety of natural

resource issues.

27



WEARNE

v

Aoughh
,";FDTOJC:'} W
Joax have w
TASACHIT 4
manths in o
nead e mc
dvdlopay,
aremel §
Wyt hp-
!

' nZw NS

Lire,

Based on her
idml H\‘\\ N
N iackmg N

Me




WEAKNESSES

Although the researcher found great value in using the qualitative, multiple method
approach to carry out phases I and 1l of this project, it should be noted that the approach
does have weaknesses if the project is to be conducted in a country foreign to the field
researcher and if the Pl is financially or logistically restricted to spending less than two
months in the field carrying out research. Specifically, the researcher feels that due to the
need to meticulously analyze one or more sets of data in the field before being able to
develop a discussion guide and carry-out the in-depth, individual interviews, it would be
extremely difficult for a researcher to use this approach successfully in this time period
without being fluent in the local language and without having some experience
living/working in the community, or at least, elsewhere in the region or in a similar

culture.

Based on her experience, the researcher believes that using focus groups for scoping is
ideal. However, being aware of the challenges of doing so, she contends that if a project
is lacking sufficient time and/or resources to properly conduct focus groups in addition to
one or two subsequent phases of research, informal scoping should be carried out instead,
possibly by interviewing a cross-section of stakeholders. She asserts, however, that this
would be a viable alternative as long as the qualitative or quantitative instrument that
results from this scoping phase is pre-tested to ensure relevance, utility and
understandability. Alternatively, a resource constrained researcher might choose to have a

smaller overall sample and still use both methods.
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SUGGESTIONS FOR FUTURE WORK

The researcher suggests the completion of a survey questionnaire in order to take full
advantage of the new knowledge about local perceptions regarding natural resource
management gained through this project. Additional work to expand the scope of the
research to include complementary areas of inquiry is also recommended. Doing so
successfully would allow for the development and eventual implementation of viable
initiatives with the goal of improving natural resource management in the Watershed,
while simultaneously contributing to the long-term process of improving the quality of

life of the Watershed’s residents.

Next steps include working with project partners to draft manuscripts for publication in
peer-reviewed journals. As part of this process, the researcher will take into consideration
the history of the study area (resource management; land tenure; water rights and use;
community conflicts and cooperation) and also compare the findings of this study with
the results of other related research projects. This information will allow the researcher to
develop more conceptual conclusions about the findings presented in this chapter, as well
as their implications for future work in the study area. The results of this process will

allow the researcher to develop realistic follow-up questions for future research.

Similarly, the project’s findings will be made available to the residents of the Dos

Novillos Watershed communities. This will be coordinated though EARTH University’s

Community Development Program (CDP). The CDP and the researcher should present
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the findings to community members and request their feedback. Since there is no project
funding available for this, the CDP and the researcher will do this on their own. The CDP
and/or the researcher should then follow-up on any comments and feedback made by

community members and other stakeholders, and report on any additional findings.

After complementary socio-economic and bio-physical research (work in progress by
EARTH University) has been completed and the findings of all three reports synthesized,
a workshop could be held in which certain stakeholders (depending on the objective of
the meeting) are invited to openly discuss the findings and their impact for the future of
the Watershed. Among the stakeholders that could be invited to participate are:
e community members (recognizing existing community organizations and
committees);
e government representatives: local and municipal officials, MINAE, AyA,
Ministry of Health, and the congressional representative;
e agro-industry representatives with current and planned projects in the area;
¢ universities working in the area; and

¢ NGOs working in the area.

The initial workshop could be conducted with the goal of discussing the findings and
asking community members and other stakeholders what they would like to do with this
information. If stakeholders express an interest in collaborating to try to improve
any/various aspects of the natural resource management situation, future workshops

could be organized to discuss further action. Additionally, after receiving and responding
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to community, stakeholder and scholar-practitioner feedback on the findings, a proposal

to carry out a scaled-up study in the Reventazén-Parismina Watershed should be drafted.

CONCLUSIONS
The findings derived from phases I and Il of this pilot project have revealed a number of
apparently serious natural resource management problems in the Dos Novillos
Watershed, as well as contributing factors, potential solutions, and statements regarding
community members’ willingness to collaborate to help improve various aspects of

natural resource management.

Subsequent research will help to determine how widespread and salient the phase I and 11
findings are among the Watershed population. The final, synthesized findings should give
EARTH University useful input for its Research Program, which is oriented toward
integrated watershed management of the Reventazén-Parismina Watershed. These
findings could also help EARTH University’s Community Development Program
develop work plans and priority areas, and also seek funding and collaboration in order to

address issues reported in the findings.

It is hoped that the findings could be used by the Watershed residents’ Community
Development Associations and other local groups to engage more residents in a dialogue
about the natural resource problems that they say negatively affect their well-being and
the natural environment. The findings could also help community groups develop work

plans and designate priority issues. Other stakeholders could also benefit from the report.
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The wealth of information disclosed about community members’ perceptions of the work
being done by governmental representatives (local and municipal officials, MINAE,
AyA, Ministry of Health) could help these representatives understand the residents’
points of view. While residents and officials are bound to disagree on many issues, if this
information is used in the spirit of finding viable solutions to problems, governmental
representatives and other stakeholders (agro-industry representatives) could use the
findings as a starting point to begin a process of communication and collaboration with

the communities.

In addition to supporting EARTH University’s Community Development and Research
programs and serving as a case study for scholar-practitioners working on similar issues,
other universities and NGOs working in the area could also benefit from the project’s
findings by eliminating the need for duplicative studies in the same sub-watershed (thus
saving scarce resources), serving as an input for future, complimentary studies, and
opening a forum to discuss the project’s methodology, implementation, and results, with
the goal of improving future work. While it is intended that various aspects of this
research project be published in peer-reviewed journals, it is important to ensure that the
findings are also distributed through other means in order to reach stakeholders and

practitioners that may not have access to these publications.

In conclusion, this research appears to demonstrate that potential exists within the Dos

Novillos Watershed communities for addressing a variety of the natural resource

management concerns cited by community members due to: the existence of a relatively
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well informed citizenry that is concerned about a wide variety of natural resource
management issues; community members’ stated willingness to help address the natural
resource management problems they cited; and a history of collaborative community
development work with EARTH University’s Community Development Program.
However, it also appears that community members and service providers would benefit
from a continuing dialogue about the cited natural resource management concerns in an
effort to develop collaborative ways to address problems. Such a process might also
motivate more people to be willing to collaborate individually and as communities. With
respect to the research methods, this pilot project demonstrates the strengths of utilizing a
multiple method qualitative approach to address natural resource management issues, and
also highlights some weaknesses and possible alternatives. This said, the researcher
acknowledges that input from stakeholders and further data analysis is needed in order to

validate the researcher’s perceptions, as well as future lines of research.
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CHAPTER 2

THEORETICAL FRAMEWORK

INTRODUCTION

This chapter presents the theoretical foundations for the thesis. A review of previous
scholarly work that examines natural resource management in Costa Rica from global,
national, and local perspectives, as well as watershed management approaches, provides a

framework for the research questions addressed in this thesis.

NATURAL RESOURCE MANAGEMENT IN COSTA RICA

In Central America, a region known for governmental instability and corruption, Costa
Rica’s government is notably stable and democratic, and its civil society is impressively
literate and active in the political process (Skidmore and Smith 2005). Costa Rica is also
notable for its dedication to natural resource conservation, which has resulted in the
establishment of numerous environmental laws and 121 continental protected areas
(Tejada and Castro 2000, DeShazo and Monestel 1997 in DeShazo 2001). However,
despite Costa Rica’s environmentally aware citizenry’ (INCRE 2004) and proactive
government, the country still faces a potentially severe environmental crises. Some
researchers attribute current natural resource management problems to poor water

management (Espeleta 2001, Sherr et al. 1997 in Tejada and Castro 2000, Sanchez-

* Environmental education is included in the country’s national curriculum for grades 1-6 (INCRE 2004).
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Azofeifa et al. 2002, Pareja and Sosa 2001, Calvo 1990) and poor land use planning
(Sanchez-Azofeifa et al. 2002, Carpenter el al. 2001, Pagiola 2002, Kaimowitz 2001,

Panayotou 2001).

With respect to water, Costa Rica receives an average of 3,272mm of rainfall a year and,
as a result, has one of the largest supplies of fresh water in the world (Espeleta 2001).
Espeleta (2001) believes that the country’s abundant rainfall has led many Costa Ricans
to think that water is an infinite, free resource that can be extracted at will. Furthermore,
it has been suggested that poor water management has caused socioeconomic and
environmental deterioration to take place in Costa Rica’s watersheds, and that this has
resulted in poverty, malnutrition, low family income, loss of water quality, prolonged
droughts, natural disasters, erosion and changes in the local water cycle (Sherr et al. 1997
in Tejada and Castro 2000). In apparent recognition of the problems that are thought to be
caused by poor water management, there have been calls for preventative action in
watersheds where carrying out remedial activities and capitalizing on available resources

and local capacity appear possible (Sherr et al. 1997 in Tejada and Castro 2000).

Along these lines, Sanchez-Azofeifa et al. (2002) discuss the current conflicts
surrounding water resource management in Costa Rica. They describe how competing
pressures from agriculture, industry, hydropower generation and the demand for clean
and plentiful drinking water is taking place in a context of unsustainable urban

development, population growth and an expanding tourism industry. They conclude that
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uncontrolled land use and cover change is a very real threat to Costa Rica’s ability to

manage its water resources.

One of the most critical land use and cover change problems is deforestation and forest
fragmentation. Despite the country’s impressive protected areas system and conservation
legislation that is intended to protect its forest resources, Costa Rica has experienced one
of the world’s highest rates of deforestation (Peuker 1992, FONAFIFO 2000, World
Bank 2000 in Pagiola 2002). In the 1980s, Costa Rica actually had the highest
deforestation rate in the world (Panayotou 2001). Between the late 1970s and the early
1990s, the country is estimated to have lost about 35-40 percent of its forest cover, driven
primarily by conversion to agriculture and pasture. It is commonly believed that this
deforestation negatively impacted water services in Costa Rica (Pagiola 2002, Kaimowitz
2001). Although this apparent lack of attention to deforestation seems surprising given
Costa Rica’s pro-conservation reputation, Panayotou (2001) reports that it took the
devastation caused by Hurricane Mitch in Central America in 1998 for deforestation and
land use policy to become the focus of the environment and development debate in

Central America.

From a regional perspective, Costa Rica (as well as the Central American region as a
whole) is recognized as being both biologically rich, and environmentally degraded.
While DeShazo (2001) states that Central America is known for its biodiversity and is
home to 20,000 of the world’s 250,000 species of flora, as well as 1,306 known species

of mammals and 4,835 bird species, Sherr et al. (1997) and Garrett (1997) as cited in
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Tejada and Castro (2000) point out that environmental degradation in Mesoamerica
(Central America and southern Mexico) throughout the last decades has caused serious
soil erosion, water contamination, biodiversity loss, changes in annual precipitation, and

climate alterations.

With respect to the availability of potable water, in 1995, Costa Rica ranked fourth
among the Latin American and Caribbean countries for the provision of water for human
consumption. By 1997, Costa Rica claimed to have supplied in-home access to water to
100 percent of the population. In the same year, 85 percent of Costa Ricans reportedly
received water that was supervised and subject to quality control. Of this number, 68

percent was reported to be receiving potable water (Espeleta 2001).

Itis impoftant to point out, however, that in Costa Rica, underground sources provide 63
percent of the potable water for human consumption. At the time of writing (prior to
2001), Espeleta (2001) reported ICAA’s (Costa Rican Institute of Aqueducts and Drains,
commonly referred to as ‘AyA’) results showing that 52 percent of the country’s 1,660
mostly spring fed rural aqueducts had fecal contamination problems (256 of these had
been decontaminated by 2001). This degree of fecal contamination is not surprising given

that most of Costa Rica’s sewage goes untreated (Espeleta 2001).
COSTA RICAN CONTEXT

To put Costa Rica’s global and regional natural resource management situation into

perspective, one must consider the country’s historical context. From the arrival of the
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Spanish through the early 1960s, government policy in Costa Rica promoted the
deforestation of thousands of acres in order to clear land for crop and cattle production.
As international trade increased, deforestation was dictated by foreign prices of cattle in
the country’s northern region, coffee in the central area, and bananas in the east, as well
as sugar cane in various parts of the country. Falling output prices for these products
resulted in a decrease in the pace of deforestation during the 1980s and 1990s (which, as
stated previously, still represented a high rate in the global context). This decrease in
agricultural expansion overlapped with an increase in economic benefits that landowners
started to receive from forested land due to: the expansion of ecotourism since the early
1990s; the creation of a government sponsored payment for environmental services
program in 1997; and the popularity of value added and eco-friendly certified products

such as shade grown coffee (Pfaff and Sanchez-Azofeifa, 2004).

In response to the visible loss of forest area as a result of decades of agricultural
expansion, Costa Rica created a significant protected areas system. Between 1974 and
1978, the protected areas grew from 3 to 12 percent of the country’s total area, and the
figure now stands at 25 percent. The country has also developed substantial forestry
policy. There are currently three forestry laws (enacted in 1979, 1986, and 1996), and a
legal definition of conservation that was included in the country’s Biodiversity Law
(1998). As the need for more efficient administration and enforcement became apparent,
its agency structure evolved from a three-agency system (Forestry, Wildlife, and National
Parks) into a consolidated National System of Conservation Areas (SINAC) created in

1995.
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Yet, as mentioned previously, despite the country’s dedication to environmental
conservation and natural resource management, its critical land use and cover change
problems have continued to fuel deforestation and forest fragmentation. According to
Sanchez-Azofeifa et al. (2002), the deforestation rate in Costa Rica between 1986 and
1992 was at 4 percent per year, and by the end of 1992, Costa Rica’s forests were
severely fragmented. By 1997, only 44 percent of the country was covered by forest
despite the fact that 64 percent is considered to have forestry and forest conservation

potential.

In addition to environmental consequences, socio-economic impacts related to poor
natural resource management have also been documented. Carpenter el al. (2001)
highlight the human dimension of deforestation’s impact on soils. They state that
deforestation and the ensuing soil erosion is especially detrimental in the humid tropics
where rainfall is heavy and crops are often planted on steep slopes. They assert that the
loss of productivity in tropical areas of the world, such as Costa Rica’s Atlantic Region,
is on a “collision course with increasing human population density and the demand for

food.”

Calvo (1990) adds that the environmental, agricultural and socioeconomic implications of
erosion due to deforestation and poor agricultural management practices could “sacrifice
future economic opportunities and may threaten not only the water resources

development but also the national [Costa Rican] political and social stability.” He
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contends that the viability of existing and potential hydropower plants (which Costa Rica
depends on to meet increasing electricity demands) are seriously threatened by

deforestation and incompatible land uses in the uplands.

In addition to threats to adequate food production and hydro-electric power generation,
Espeleta (2001) argues that under the current natural resource management situation,
Costa Rica is headed for a water quality crisis. Espeleta (2001) contends that the
existence of abundant rainfall in Costa Rica has contributed to a false sense of water
security, which has resulted in a lack of attention to the fact that water quality
deterioration is a serious problem. She goes on to explain that, ironically, Costa Rica has
in fact been including the protection and management of water in its policies for more
than 100 years. The principles that govern the country’s water policies are: all waters and
catchments are public goods; water rights are granted temporarily through concessions;
waters and waterways are inalienable properties over which the State may not lose
control; the Ministry of Environment and Energy (MINAE) is the entity that administers
this resource and has the authority to govern its management; all public and private users
must obtain a concession to utilize water; conservation and usage are of public interest;
and utilization for human consumption has priority over any other use and must take

precedence in the event of any conflict about water usage.
Despite the creation of sound policy based on these principles, Espeleta (2001) argues

that the country’s basins are being contaminated rapidly (mostly from urban sources) for

the following reasons: untreated domestic effluents; solid waste and degraded organic
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matter; urban run-off; and coffee and other food processing waste. Among agricultural
contamination sources, the three major problems are: erosion; agrochemicals; and animal
waste (cattle, pigs, chickens). She notes that half of the total amount of animal waste and

fertilizer eventually ends up in the country’s waterways.

Calvo (1990) adds to this concern by stating that this uncontrolled surface water pollution
also impacts the ecology of the coastal ecosystems, including mangroves, coral reefs,
beaches and commercial fishing areas, thus multiplying the negative effect on the
country’s natural resources. He also points out that because of the low costs associated
with aquifer development, and the fact that this water generally does not require much
treatment, aquifers represent Costa Rica’s most significant water source for both human
consumption and industrial usc. He explains that, despite the existence of this relatively
low-cost source, the water supply sector faces critical problems, including: uncontrolled
urban development; inadequate water supply system maintenance; high treatment costs
due to surface water pollution; lack of rural water quality monitoring; low water usage

rates; and the absence of watershed and aquifer protection.

Eleven years after Calvo (1990) concluded that Costa Rica, a small country with obvious
natural resources limits, must develop long-term natural resource and environmental
management plans in order to cope with its increasing population growth, Espeleta
(2001) reiterated Calvo’s warning by stating that Costa Rica must act quickly to address
its water quality problem at the highest levels. Additionally, Calvo emphasized the urgent

need to apply appropriate pricing to the water service in order to control consumption and
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avoid a crisis. More than 10 years later, Sanchez-Azofeifa (2002), Pareja and Sosa
(2001), and Pagiola (2002) all echo Calvo’s call to control water consumption by
discussing the numerous competing users of watershed services: hydroelectricity
generators; industry; small to large-scale agriculture (including banana, and ornamental

plant plantations); municipal water supply systems; and populations in flood-prone areas.

While these researchers argue that the Costa Rican government urgently needs to both
develop long-range natural resource management plans, and enforce current
environmental policy, others point out that there appears to be some movement in the
right direction. According to Ballestero (1998) as cited in Tejada and Castro (2000),
“environmental policy in Costa Rica and the recognition of the social and environmental
costs of inadequate natural resource management in watersheds has motivated
conservation and sustainable use of natural capital.” Tejada and Castro (2000) cite INBio
(1998) as claiming that natural resource conservation improved during the 1990s thanks
to the creation of the Ministry of Environment and Energy (MINAE) and the National
System of Conservation Areas (SINAC). Tejada and Castro (2000) go on to state that
MINAE is supported in its efforts by six Costa Rican laws (Environmental Law; Forestry
Law; Water Law; Biodiversity Law; Wildlife Conservation Law; and Soil Use and
Conservation Law). With this legislation, they contend that the country has a solid legal
framework, as well as the support of SINAC’s work to promote environmental protection

and sustainable natural resource use.
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In terms of policy enforcement, Castro (1993) as cited in Tejada and Castro (2000) points
out that throughout the 1990s, SINAC had a significantly positive impact on society’s
perception of biodiversity conservation. He goes on to say that SINAC has managed to
more efficiently administer the country’s biodiversity and that the institution has created
a good environment for advancing natural resource management research and projects.
Tejada and Castro (2000) cite information from a 1998 Ecological Economic Services for
Development report which states that this process has brought about better recognition
and identification of the environmental services that biodiversity conservation produces.
They contend that this has allowed valuable water resource protection efforts to be
carried out through the participation of producers and consumers in a watershed context,
and they cite the Government’s program to provide payment for the environmental
services of forests as an example of these protection efforts. Tejada and Castro (2000)
point out, however, that SINAC could be more effective in the long-term. They state that
one of the System’s challenges is to become self-financing since international funding for
its work has been reduced. They suggest that for SINAC to function effectively, the
public and private sectors need to become more involved in funding environmental
protection. Alternatively, while Espeleta (2001) does not comment specifically on
SINAC itself, it appears that she holds a different perception of governmental policy
enforcement with respect to water resources. She contends that enforcement is lacking
due to what she describes as the “disjointed, conflicting and sometimes obsolete nature of
the legislation”, as well as the fact that many public entities are responsible for water

resources in some way, and all of these entities view management sectorally rather then

integrally.
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While Costa Rica’s past failure to adequately protect its forest and water resources raises
concern about the country’s ability to enforce seemingly sound natural resource
management legislation, there does appears to be optimism that due to tourism revenues,
Costa Rican policy makers have come to see their country’s natural resources as more
valuable intact and protected than exported or depleted as a consequence of other
commercial ventures (DeShazo 2001). Costa Rica, like many countries, uses ecotourism
as a means to earn income needed to maintain conservation areas and protect biodiversity
in addition to contributing to the overall economy (Panayotou 2001). Costa Rica may be
particularly successful at this due to its stable and democratic government, its reputation
as being “eco-friendly”, and the wide variety of environments and activities available to
tourists (Skidmore and Smith 2005, Panayotou 2001). In citing a 2000 article in Costa
Rica’s newspaper, La Nacion, Hearne and Salinas (2002) point out that Costa Rica has
successfully promoted its ecotourism industry by offering both natural beauty and
environmental sustainability, and that Costa Rica has become one of the most visited
ecotourism destinations in the world. Tourism currently represents Costa Rica’s most
important source of foreign exchange, followed by top earning exports; coffee and
bananas (Hearne and Salinas 2002, U.S. Department of State 2004, CIA 2005). Hearne
and Salinas (2002) attribute Costa Rica’s successful tourism industry, in large part, to a
mutually beneficial relationship with the country’s regional conservation areas and
National Park System, and it is this kind of relationship that some conservationists think

might be the country’s best avenue for protecting its natural resources over the long-term.
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Others, however, are more conservative in their optimism that ecotourism represents the
country’s best option for long-term natural resource management. Conservationists and
even ecotourism advocates worry about the negative environmental impacts of poorly
managed ecotourism on the country’s fragile natural areas, and they are working to find
ways to make nature and cultural tourism a more ecologically sustainable development
alternative (Panayotou 2001, DeShazo 2001). “Our overarching strategy is to integrate
the tourism economy into the system of protected areas in a way that strengthens the
fiscal and institutional capacity of natural and cultural resource managers” (DeShazo

2001, 233).

In addition to considerations about the Costa Rican government’s capacity to manage
natural resources, and the potential for cooperation with the tourism sector, other
researchers have focused on the role that they feel citizens can and should play in the
process. For example, Girot et al. (1998) discuss the collaborative arrangement for
managing Cahuita National Park that has evolved between the Costa Rican Government
and local community members. Soldrzano (1997) as cited in Girot et al. (1998) states that
the Government has been considering alternative, participatory approaches for managing
the country’s protected areas due both to its inability to effectively manage the country’s
extensive protected areas, and SINAC’s view that local communities should benefit

economically from the parks.

These researchers advocate for participatory natural resource management based on their

experiences and an international literature that discusses the strengths and weaknesses of
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different kinds of community-based arrangements carried out in a wide variety of
contexts. Indeed, it should be noted that although the Cahuita case is unique in Costa
Rica because the area being cooperatively managed is a National Park, scholar-
practitioners that have contributed to the literature and practice of community-based
natural resource management (CBNRM) make it clear that natural resources all around
the world have been managed by diverse representations of communities both alone or in
partnership with governments and/or private entities. This literature also shows that, as
with any management method, there will always be context specific challenges to face,
pitfalls to avoid, and lessons to learn (Ostrom 1990, Ostrom and Schlager 1996, Ostrom
et al. 1994, McKean 1996, Jodha 1996, Baland and Platteau 1996). Before reviewing the
role of stakeholder participation in natural resource management, an overview of natural

resources and environmental services is presented in the next section.

NATURAL RESOURCES AND SOCIETY

NATURAL RESOURCES AND ENVIRONMENTAL SERVICES

From a natural resource management perspective, the resources that are typically taken
into account when evaluating a study area are: forests; soils; ground and surface water;
flora and fauna (biodiversity); and air. A general review of the environmental services
provided by a tropical watershed environment reveals that: rivers provide habitat for flora
and fauna, food for humans and wildlife, scenic beauty, and recreation; groundwater and
surface water also provide water which is used by industry, agriculture (irrigation,
livestock), urban centers and rural communities (potable water), and hydroelectric power

generation; soils produce crops and fodder for livestock; and forests capture moisture and
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provide water (although according to Kaimowitz 2001, Pagiola 2002, and Faris 2001),
this is a debated service), timber and other food and fiber resources, habitat for wildlife,
recreation, scenic beauty, carbon sequestration, medicinal extracts, flood control, and
mudslide prevention, among other services; and biodiversity provides ecosystem stability
and health (through genetic diversity) and scenic beauty (Costanza et al. 1998;
Kaimowitz 2001; Panayotou 2001; Espeleta 2001; Pagiola 2002; and Sanchez-Azofeifa

2002).

According to Chaves and Lobo (2000), Costa Rican forests offer a wide range of goods
and services to the local, national and global community. These many environmental
goods (wood, fruit, meat, medicines, sceds, etc.) are sold on the market or consumed
directly by the harvester. Pagiola (2002) lists the following specific water services that
forests are thought to provide:

- Reducing sediment loads in waterways to prevent the sedimentation of reservoirs
and the associated production and maintenance costs for irrigation systems,
hydroelectric power plants, water supply systems, and fisheries;

- Regulating the timing of water-flows so as to reduce flood risk in the wet season
and the likelihood of water shortages in the dry season;

- Increasing the volume of water, either year-round or specifically in the dry
season; and

- Improving the quality of water for domestic use.
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According to Pagiola (2002), due to the high rate of deforestation in Central America and
the general recognition of the many valued services provided by forests, deforestation
and its negative impact on hydrological flows in the region are of serious concern. To
address this problem, there has been an attempt to protect forest resources. Lutz et al.
(1994) in Pagiola (2002) explains that the response to deforestation has traditionally been
made up of a combination of three efforts: remedial measures (e.g. repairing flood
damage); preventative measures (e.g. regulation of land use in fragile areas); and
conservation measures (e.g. reforestation and agroforestry projects). According to Pagiola
(2002), it has unfortunately become clear that none of these approaches have worked as

well as intended.

While it is generally no surprise to find that the remediation projects are typically
expensive, and the regulatory efforts are often difficult to enforce and may impose unfair
costs on poor users, it has been surprising to many policy makers and development
practitioners to find that the conservation measures often offer only temporary success,
especially when subsidies allowed for their implementation in the first place. Lutz et al.
(1994) in Pagiola (2002) found that as soon as the subsidies ended, “land users reverted
back to their previous land uses, neglecting the conservation measures they had adopted
or even actively destroying them.” This kind of experience shows that practitioners
cannot assume that conservation activities are always carried out in the land users’ best
interest. In fact, a review of conservation projects throughout Central America revealed
that most farmers found that conservation measures were not profitable (Lutz et al. 1994

in Pagiola 2002).
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In addition to problems associated with conservation approaches, Pagiola (2002) states
that while a variety of services are commonly thought to be provided by forests, there is
really not a strong body of evidence to support this claim. Kaimowitz (2001) also cites a
lack of data with respect to this perceived connection. Specifically, he points out a lack of
data explaining the degree and kind of interconnections between forested land and the
provision of water services. Pagiola (2002) continues to say that although there is a
scarcity of precise information on the subject, it is clear that forests do have a role in
providing water services and that a key hurdle to overcome with respect to managing the
link between forests and water services is that the people who are receiving the service
are typically located far from the forests that provide the services. Since the provision of
these services represents a cost to the landowners/users in the service production zone by
limiting their land use options, if they are not compensated for the services they are
providing to others, they may well be forced to switch to a land use that generates a
higher return for them - a situation that often leads to socially and environmentally
unfavorable land use decisions. In an attempt to respond directly to this problem, and
offer incentives to protect resources that produce services, the concept of ‘payment for

environmental services’ was developed (Pagiola 2002).

With this potential solution, however, comes yet another problem: how to assign values
to the services that are believed to be provided by natural resources in order to arrive at
appropriate payments. Faris (2001) exemplifies the difficulty of assessing these values

when he states, “The cost of deforestation is the lost services provided by forests. These
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services are numerous and diverse, and their composition depends on location, forest
type, and perspective.” He, like Pagiola (2002) and Kaimowitz (2001), also points out the
lack of empirical data needed to demonstrate a connection between forests and the
production of water services. He states that, “Unfortunately, documentation of these costs
remains largely at the anecdotal level. Careful studies establishing the links between land

cover changes and the incidence of flooding and landslides are yet to be carried out.”

Costanza et al. (1998) tried to confront the dilemma of assigning values to ecosystem
services by attempting to calculate the total value of the biosphere’s ecosystem services.
They state that, “The services of ecological systems and the natural capital stocks that
produce them are critical to the functioning of the Earth’s life-support system. They
contribute to human welfare, both directly and indirectly, and therefore represent part of
the total economic value of the planet.” The study that Costanza et al. carried out resulted
in an estimation of the current economic value of 17 ecosystem services. They concluded
that the value of the ecosystem services being carried out within the entire biosphere is
between US $16 and $54 trillion per year. They insist, however, that because of lack of
information about certain ecosystems and other research limitations, this calculation
represents the minimum value of ecosystem services and should be used as a starting

point for further analysis and policy discussion.

Costanza et al. (1998) contend that this kind of study is critical to the natural resource

management decision-making process because going through the task of valuing the

services provided by natural resources requires an understanding of the effect that natural
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resources have on people, and of the impact that even small changes in the ecosystem’s
ability to provide these services has on human welfare. Since most of these services do
not appear in the market system, they are often not considered when economic
development proposals are being reviewed. For example, Costanza et al. (1998) state that
while forests provide timber (a well established good in the market), forests also capture
moisture; hold soil in place; create microclimates; and provide scenic beauty, habitat for
flora and fauna, and potential for recreation, among other generally non-marketed
services. Often, people are not even conscious of the services provided by natural
resources, much less of the market value that these services represent. This leads to a
scenario in which development projects are approved based on calculations that ignore or
underestimate the value of ecosystem services, therefore not taking into account the fact
that the proposed project’s negative social and environmental costs vastly overshadow

any potential benefits.

Costanza et al. (1998) calculated that, “About 38 percent of the estimated value [of the
biosphere’s ecosystem services] comes from terrestrial systems, mainly from forests (US
$4.7 trillion per year) and wetlands (US $4.9 trillion per year).” The ecosystem services
that Costanza et al. (1998) studied which are represented by tropical forests such as those
found in the Dos Novillos Watershed are: gas regulation (e.g. carbon sequestration),
climate regulation (e.g. Greenhouse Gas regulation, affect on local cloud formation);
disturbance regulation (e.g. flood control); water regulation (e.g. provision of water for
domestic, agricultural and industrial uses); water supply (e.g. provision of water by

watersheds, aquifers); erosion control and sediment retention (e.g. prevention of loss of
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soil by wind and runoff); soil formation (e.g. accumulation of organic matter); nutrient
cycling (e.g. nitrogen fixation); waste treatment (e.g. detoxification through the recovery
of mobile nutrients and removal or breakdown of excess xenic nutrients and compounds);
pollination (e.g. provision of pollinators for plant reproduction); refugia (e.g. habitat for
migratory and native species); food production (e.g. production of fish, game, crops, nuts,
fruits); raw materials (e.g. production of lumber, fuel, fodder); genetic resources (e.g.
production of genes for human medical research, agricultural research to find resistance
to plant pathogens and crop pests, and ornamental species); recreation (e.g. eco-tourism,
sport fishing, hiking, birdwatching); and cultural (e.g. aesthetic, artistic, educational, and

spiritual values).

While the attempt by Costanza et al. (1998) to study the entire biosphere’s ecosystem
services represents an enormous and daunting undertaking, their research brings to light
the importance of trying to understand what kinds of ecosystem services exist in different
socio-economic and ecological contexts, and then as a next step, determining what values
people in these different situations place on the services they perceive (both in anecdotal
and monetary terms). To accomplish this, some researchers prefer to study the complex
interactions between natural resources and the services they provide from a watershed
perspective because, among other reasons, the unit is smaller, has more obvious
boundaries, and is generally more manageable than an entire ecosystem. The following

section addresses the ‘watershed perspective’.
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WATERSHED MANAGEMENT APPROACH

While there are multiple definitions for the term, ‘watershed’, one straightforward
interpretation is that a watershed delimits “the boundaries of a hydrologically
independent area” (Sen et al. 1997). Knox and Gupta (2000) offer a more all-
encompassing definition: “Watersheds connect land units through lateral flows of water,
nutrients and sediment, linking farmers, fishers and urban dwellers in intricate cause and

effect relationships.”

Regardless of the exact definition of ‘watershed’, it appears that watershed-based
approaches have been suggested as appropriate methods for natural resource management
planning for both hydrological and biological reasons. Simpson and Covel (2000) explain
that watershed management is a land use planning process that “uses a topographical,
rather than geo-political, framework for assessing, planning, implementing and
reassessing activities on the landscape which result in a sustainable situation.” Kaimowitz
(2001) states that the term ‘watershed management’ “implies that someone manages land
use at a scale larger than a farm to achieve collective benefits.” Depending on the local
situation, the collective benefits that can typically be the focus of watershed management
projects are: flood control; greater dry season flow; landslide prevention; improved water
quality; forest protection; and reduced sedimentation of reservoirs, waterways, and
coastal zones. Rhoades (1998) points out that when a development or management goal is
to “balance production and conservation at many scales over both short and long-term

planning horizons...the watershed unit is ideal for these ends since it designates a layered

natural and social phenomenon (multi-scale, diverse user, complex resource) which is
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also readily appreciated by lay persons, policy makers, and funders.” He supports
Kaimowitz’s view that from a biophysical perspective, focusing on the hydrologically
defined watershed is a good compromise between working at the scale of a farmer’s
fields (small unit) and an ecoregion (large unit). Rhoades (1998) goes on to explain that,
“By studying interactions in the hydrological system instead of component
research on crops or specific resources, watershed scientists and planners
broaden the analytical framework to encompass cross-ecosystem linkages,
including upstream and downstream dynamics. Since water and land use
have reciprocal effects, they should not be treated as separate development
issues. Land use is water-dependant and water quality and quantity are
impacted by land use.”
Finally, Rhoades (1998) states that working within watershed boundaries allows
scientists to clearly delimit the study area, which makes it easier to carry-out input-output

studies, as well as simulation and decision-making models.

Integrated Watershed Management Approach

While some researchers naturally think of watershed management in holistic terms, it can
not be assumed that any watershed management project will be carried out in an
integrated, manner. For this reason, the term ‘integrated watershed management’ is used
in order to be explicit about taking a holistic approach. According to Sen et al. (1997),
integrated watershed management deals with “the utilization and conservation of land,
water, and forest resources at and within farm, household and community levels.” They

state that in the broadest sense, integrated watershed management could include both
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human and non-human elements of a watershed’s make-up. They stress, however, that in
practice, the goal of integrated watershed management is focused on responding to the
problems and needs of local people. The common issues that often motivate integrated
watershed management work are: natural resource management; poverty alleviation
through capital and income generation; and distributional equality with respect to gender,

social groups, and classes.

The term, ‘integrated watershed management’ can be confused with ‘integrated water
resource management’ (IWRM), when in fact, the former is just one kind of the later.
Van Hofwegen and Jaspers (1999) describe IWRM as “decision making about the
development and management of water resources for various uses [which takes] into
account the needs and desires of different users and stakeholders.” They contend that a
consultative and participatory methodology is required to properly implement this

approach.

Dzurik (2003) states that integrated water resource management is multidimensional and
includes the following aspects when applied to watershed management:
¢ water resources have various physical aspects (e.g. surface, ground; quantity,
quality);
e water is a system but it is also a component that interacts with other systems (e.g.
interaction between land and water);
¢ interrelationships exist between water and social and economic development (e.g.

role of water in hydropower, industry, urban growth);
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¢ rivers must be considered in terms of the biological resources that rely upon them
in their natural state (e.g. fish and wildlife) in addition to the water itself;

e rivers must be considered from headwaters to estuary, and with respect to the
entire range of potential uses over their length; and

e rivers and their uses must be considered from long and short-term perspectives.

As has been made apparent, it is not uncommon for researchers using a watershed
management approach to stress the importance of the role of community members and
other stakeholders in planning, implementing, and evaluating watershed management
projects. The next section addresses stakeholder-researcher collaboration with respect to

watershed management.

COMMUNITY PARTICIPATION IN WATERSHED MANAGEMENT

It is not uncommon for researchers that are using a watershed management approach to
stress the importance of the role of community members and other stakeholders.
According to Sen et al. (1997), participatory, integrated watershed management is based
on “a continuous and participatory effort at improving livelihoods and overall human
development.” Specifically, the intention of participatory watershed management is to
help farmers and community members take charge of natural resource management. They
state that it is crucial that farmers become active leaders of the watershed
management/development process because: farmers are the main stakeholders in

watershed management; it empowers farmers and promotes self-reliance; and the
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participatory process forces governmental and non-governmental technical agents to be

facilitators of the stakeholder-led process, instead of simply transferring technology.

According to Hinchcliffe et al. (1995), in order for watershed management to be
successful and sustained, projects must “see farmers as the solution rather than the
problem, and so put local knowledge and skills at the core of programmes.” They explain
that for almost a century, rural development policy and practice assumed that farmers
could not or did not properly manage the soil and water. As a result of this belief, farmers
have been “advised, lectured at, paid and forced” to adopt new techniques. In some cases,
the target communities benefited for a time, but it has been observed that financial and
legal incentives often bring about short-term conservation improvements because farmers
eventually reverted back to their original practices after incentives ended or lost their
value. Other researchers support this assertion by stating that the reason for carrying out
participatory approaches is to ensure that there is “full involvement of local populations
in the identification of priority problems and potential solutions” (Blackburn and Holland
1998) and to “redress the sins of the top-down, heavily subsided approaches of the past
which alienated local populations and often contributed to further land and water

degradation” (Rhoades 1998).

While stakeholder participation in watershed management projects has become a popular
concept, it is not a concept that is universally implemented. Depending on research goals,
project constraints, and researchers’ views on participation, even among participatory

projects, stakeholders are engaged in varying degrees of participation. According to Sen
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et al. (1997), a watershed management approach is truly participatory when “farmers get
a chance to express their views and opinions; to identify problems; and to share their

ideas with researchers, extensionists, and [project] managers.”

Perception-Based Research

As Sen et al. (1997) point out, part of the process of eliciting true community
participation is seeking out the opinion of community members in order to understand
how they perceive the watershed and the issues surrounding its management. James et al.
(2002) promote perception-based research as part of what they call a participatory rural
assessment (PRA) methodology for watershed projects by saying that “The methodology
offers a flexible and practical tool to enable projects to undertake regular, multi-
stakeholder PRA-based community assessments of villager perceptions on a variety of
issues. This can help to clear misunderstandings, make clarifications, explain project

approaches and give villagers regular opportunities to air their grievances.”

As an example of using this approach to clear-up the misperceptions of researchers and
other outsiders, Adegbidi et al. (1999) carried out an evaluation of farmers’ perceptions
with respect to soil fertility decline in Benin. The study yielded important results because
researchers found that farmers were, in fact, very well aware of the problems, and they
also knew about farming techniques that could help maintain soil fertility. However, as
researchers learned, lack of time and money, not ignorance or unwillingness, kept many
farmers from applying these practices. This perception-based research was carried out in

order to ensure that decisions made about environmental policies would be appropriate

58



and based on the local reality according to the people who live in the study area.
Adegbidi et al. (1999) explain that the research examined “how farmers themselves
perceive their situation and the consequences of their actions. We therefore focus on
farmers’ own opinions about soil degradation, its causes and required responses. This
approach will provide a better understanding of the rationality of farmers’ behavior and,

in turn, the basis for formulating appropriate policies to improve the situation.”

Although this thesis was limited to the collection and analysis of perception-based
research in the Dos Novillos Watershed, it is not enough to simply elicit opinions and
perceptions from stakeholders when the aim is to conduct a truly participatory
watershed/natural resource management project. Farrington and Lobo (1997) stress that
implementing participatory watershed management projects also requires a serious
commitment to collaborative planning in order to incorporate local knowledge and
opinions into a technically realistic plan. They state that to do this, the planning process
must strive to involve all registered owners of land in each watershed in order to develop
detailed action plans. Only then can technical teams and participating partners such as
universities and NGOs conduct detailed surveys and carry out land use planning in

collaboration with local community members.

Another valuable aspect of watershed management that community stakeholders can help
researchers understand is the variety, effectiveness, and impact of the formal and
informal institutional arrangements that are at play with respect to natural resource

management in the watershed.
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Institutional Arrangements

Knox and Gupta (2000) make it clear that taking institutions into account helps
researchers and stakeholders better understand a watershed from a holistic point of view
that includes the combination of socio-economic and bio-physical interactions. They state
that, “Externalities between people who share a watershed depend upon both the
biophysical attributes of the watershed and the institutions that shape people’s

interactions within the watershed.”

According to Heathcote (1998), an institutional arrangement can be thought of as “a
system of written or unwritten rules that state the boundaries of acceptable behavior
within the society and specify sanctions, the penalties that will be imposed on those who
violate the rules that prevail in their society.” North (1994) as cited in Schmid (2004, 7),
defines institutions simply as the “formal rules (constitutions, statute and common law,
regulations, etc.), the informal constraints (norms of behavior, conventions, and internally
imposed rule of conduct), and the enforcement characteristics of each.” Schmid (2004, 6)
adds that institutions are not simply the rules of the game, but that they also enable
individuals to do as part of a group what they cannot do alone. He states that,
“Institutions are sets (networks) of ordered relationships (connections) among people that
define their rights, their exposure to the rights of others, their privileges and their
responsibilities.” One institutional arrangement that is often studied with respect to its

role in natural resource management is ‘collective action’.
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Collective Action

Knox and Gupta (2000) use Marshall’s (1998) definition of collective action when they
state that it is “action taken by a group, either directly or on its behalf through an
organization, in pursuit of members’ perceived shared interests.” Swallow et al. (2001)
define it simply as “people working together toward some common goal.” Knox and
Gupta (2000) clarify that this kind of action is voluntary and thus distinctive from group
activities carried out by paid workers. They contend that natural resource management
situations that are spatially complex (forestry, fisheries, watershed management) benefit
from collective action, and that the existence of a common threat can actually inspire
collective action. In this kind of situation, the solution, which might be prohibitively
expensive for individuals (e.g. building a fence to keep cattle from contaminating a water
source) can be carried out efficiently by the group. The fundamental aspect of collective
action solutions is that they will only work if there is collective agreement and

subsequent action to support the new rules.

Based on their work in Kenya and the Philippines, Swallow et al. (2001) have determined
that collective action for watershed management is “likely to be successful when it
appeals to the self-motivation of farmers to improve their fields and the welfare of their
families” (Shaxson 2000 in Swallow et al. 2001). These findings focused on the
importance that farmers placed on the individual benefits that they received from greater
investment in their land. In their study, farmers’ motivations for adopting soil and water
conservation techniques were characterized as: reduced risk; increased crop production;

and penalty avoidance (Tiffen and Gichuki 2000 in Swallow et al. 2001).
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White and Runge (1995) examined collective action in small watersheds in the Maissade
region of Haiti. Like Swallow et al. (2001), their research also focused on learning why
individuals decided to participate or not, and why the cooperative groups formed in only
some of the watersheds. They found that “the basic rational driving voluntary collective
action is that individuals or groups are interdependent, and that their welfare — however
defined by the individual actors — can somehow be improved with cooperation.” They
concluded that “individual choice to cooperate in collective actions that yield public
goods is conditional, and best predicted by: prior membership in reciprocating social
organizations; practical knowledge of potential gains from cooperation; and some
potential to gain from that action.” They add that on a very basic level, individuals are
more likely to participate in collective action if they think others will also participate as
well, and that contrary to popular assumptions, non-cooperative free-riding or defection

did not occur often at all.

Based on their findings, White and Runge (1995) make the case that their research
supports the concept of outside organizations voluntarily providing communities with
technical conservation support, and subsequently encouraging communities to form
voluntary collective action groups in order to manage watersheds. They stress, however,
the importance of working with local, existing or self-organized voluntary organizations
instead of imposing outside arrangements on the local community. Working with
established organizations, even if they are transformed as is often the case in order to

respond to the new task at hand, helps ensure that the collective action process is in line
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with local norms and logic systems. In addition to the importance of working with locally
formed organizations, White and Runge (1995) point out that it is necessary for
researchers and consultants to take into consideration factors that they claim have a very
real effect on individuals’ motivation to participate: “moral claims, cultural ideology,

long-term social interdependence, external relations, and political leadership.”

Lessons Learned — Common Problems with the Participatory Watershed
Management Approach

In addition to the cautionary advice given by Hinchcliffe et al. (1995) regarding the
importance of valuing local knowledge, other researchers have also noted the approach’s
shortcomings in an effort to improve both practice and outcome. While researchers that
use the participatory watershed management approach attest to numerous reasons why
this approach is valuable to natural resource management efforts, some researchers also
caution that the approach does have its flaws and advise that practitioners take these

problems into consideration when planning and carrying out the approach.

By way of sharing their experiences, Farrington and Lobo (1997) state that small,
participatory, NGO sponsored watershed management projects are abundant, but
typically must repeat the same slow, expensive, in-depth techniques in each successive
village, therefore, they expand very slowly. On the other hand, government-sponsored
projects are known to expand rapidly, but they often do not count on the local ownership
and stakeholder support that is needed to ensure sustainability. They explain that
“approaches to watershed planning and implementation which are both participatory and

easily replicable have remained elusive: most exhibit one or other of these characteristics,
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but not both.” They suggest that the experiences of existing, successful projects need to
be analyzed by adapting variations for different conditions (increase or decrease in
livestock numbers, crop diversification, different formal and informal institutional
arrangements) in order to better prepare for proposed future projects. They contend that,
unfortunately, the preconditions for scaling-up are often not identified and incorporated
into the new project’s design, thus decreasing the chance of implementing an efficient

and sustainable project.

Rhoades (1998) points out that while the participatory watershed management approach
is encouraged by funding agencies, actually carrying out such projects in the real world
has proven to be difficult. He contends that practitioners face a gap between the project
idea and the reality in the field, and some observers of this situation have proposed that
the participatory approach has so far not been successful and should be re-evaluated.
Rhoades (1998) warns that, “A few critics of bottom-up development are starting to argue
wistfully that the participatory rhetoric, like communism, was a noble dream but not very

practical due to a naiveté about human nature.”

He states that often, participatory projects are not planned realistically, and end up being
carried out as traditional land use or hydrology studies despite the written commitment to
participation. Rhoades (1998) goes on to ask the following question about participatory
watershed development: “But does it work any better than the top-down approach at the
watershed and other multi-scale levels?” Since the implementation of participatory

watershed projects is still a fairly recent occurrence, there has not been much opportunity
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to assess the outcomes of existing projects. This means that any evidence about successes

or failures at this point is mostly anecdotal.

Swallow et al. (2001) add to this view by pointing out that another challenge in watershed
management is working across political boundaries. They suggest that due in part to this
limitation of the watershed management approach, it is becoming more accepted to begin
by working within the smallest possible political areas within a watershed and gradually
work up to the watershed-level (Johnson et al. forthcoming in Swallow et al. 2001).
Swallow et al. (2001) cite other authors that support their opinion and have worked
successfully at the sub-village level with groups made up of fewer than 40 people, or in a
single local government area where the group members are neighbors and thus know

each other well (Tiffen and Gichuki 2000 in Swallow et al. 2001).

Due to the apparent difficulty of carrying out the parti‘cipatory watershed management
approach well, it appears that instead of planning a fully participatory approach based
simply on its ideological value, researchers should strive toward the level of participation
that is both appropriate to, and necessary for, their specific project, as well as one that is
realistically feasible given the project’s constraints. A more realistic implementation of
the approach should allow for more useful analysis of outcomes and the effectiveness of

the approach itself.
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PREVIOUS WORK IN THE STUDY AREA
Previous natural resource management work in the Dos Novillos Watershed has
evaluated some of the socio-economic and biophysical aspects of the Watershed (Navarro
and Reyes 1999, C'uesta 1999), as well as the sustainability of the productive systems
(Guerrero 1996). However, these studies focused primarily on the middle section of the
Dos Novillos Watershed and the community of La Argentina. Other preliminary work
has been done to identify and prioritize, through a somewhat participatory method,
natural resource management objectives and action areas for the Watershed (Tejada and
Castro 2000, Tejada et al. 2000, Navarro and Reyes 1999). While some community
members’ perceptions seem to have been taken into account in these previous studies,
there has not been a research effort targeting all of the communities located throughout
the entire Dos Novillos Watershed concerning their perceptions about natural resource

management. This research project addresses this lack of information and understanding.

CONCLUSION
This project will focus on addressing the need for perception-based research of
community members with respect to natural resource management (Sen et al. 1997,
James et al. 2002, Adegbidi et al. 1999). The need for this kind of research is particularly
urgent in the study area (discussed in Chapter 3) due to the Watershed’s socio-economic
and environmental vulnerability (Cuesta 1999, Guerrero 1996, Navarro and Reyes 1999,
Pareja and Sosa 2001, Tejada and Castro 2000). Addressing these vulnerabilities in a

viable manner requires collaborating with local communities, one aspect of which
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includes gaining a thorough understanding of the community members’ perceptions

regarding natural resource management issues and opportunities in their watershed.

Specifically, this project was designed to collect data that would allow the researcher to:
1) assess stakeholder knowledge, perception and understanding about natural resource
management in a watershed context; 2) provide watershed communities and EARTH
University with information about natural resource management problems, contributing
factors, potential solutions, and statements regarding community members’ willingness to
collai)orate to help improve various aspects of natural resource management; and 3)
evaluate the effectiveness of a multiple methods approach for understanding and

measuring human dimensions of watershed management in Costa Rica.

Research questions developed to address these objectives are grounded in and linked to
previous literature on: A) natural resource management in Costa Rica in global, regional,
and national contexts; B) natural resources and environmental services; C) the watershed
management approach; D) the role of community participation in watershed management
(including perception-based research and the consideration of institutional arrangements),
and common problems with the participatory watershed management approach.
Additionally, the usefulness of the study’s multiple methods approach was evaluated with

respect to literature on E) qualitative multiple method research approaches.
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CHAPTER 33

METHODS AND PROCEEDURES

INTRODUCTION

This thesis project examines human dimensions of natural resource management in a
watershed context. The research was carried out in the Dos Novillos Watershed, located

in Gudcimo County, Costa Rica (see Figure 1).

The project’s purpose is to understand the perspectives of community members living in
the Dos Novillos Watershed of eastern Costa Rica with respect to problems and potential
solutions regarding natural resource management, and to identify support among the
watershed communitieé for implementing alternative natural resource management and
sustainable development initiatives*. To accomplish this, the project employed a multiple
method approach designed to collect a variety of social science data using qualitative

methods.

The research was undertaken through a collaboration by faculty and staff of the
Agricultural University of the Humid Tropics (EARTH University) in Guacimo County,
Costa Rica, and Michigan State University (MSU) as part of an effort to improve natural

resource management in this and other watersheds.

* There were no specific initiatives proposed to research participants during the phases of the study reported
here. Rather, questions about community members’ willingness to participate in efforts to improve natural
resource management referred to potential solutions that the community member(s) had suggested or
referred to generalized efforts to improve the resource problems he/she (they) cited during focus group
discussions and individual interviews.
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REVENTAZON-PARISMINA WATERSHED

Guerrero (1996) states that the Reventazon-Parismina is one of Costa Rica’s most
important watersheds. It is located on the eastern side of the country and drains into the
Caribbean Sea, thus it is essential to the well-being of communities, farmérs, fragile
ecosystems, and biodiversity of the northern Caribbean lowlands and Tortuguero
National Park, as well as other wetland and marine environments that are critical to the

region’s tropical ecology and the health of the Caribbean Basin.

DOS NOVILLOS SUB-WATERSHED
The Dos Novillos, a sub-watershed within the Reventazén-Parismina, is home to
approximately 7,000 people that live in a mix of rural farming communities and more

populated rural towns or settlements (referred to as the ‘urban area’ in this document).

In 1997, Mérida (cited in Tejada et al. 2000) estimated that the Watershed contained
aquifers that could supply potable water to more than 10,000 people. Despite the
apparently sufficient quantity of groundwater in the Watershed, water use throughout the
Dos Novillos is still a concern since it is believed that local people have the impression
that the resource is unlimited, and for this reason, water conservation practices are
virtually non-existent. The quality of the water is also of great concern due to
sedimentation, and contamination by sewage and agricultural contaminants (Tejada et al.

2000).
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According to Tejada and Castro (2000), the Dos Novillos Watershed is unique in that,
from and ecosystem perspective, it is still intact enough to warrant preventative action as
opposed to restoration. It is important that the prevention of further deterioration begins
soon, however, because the Watershed is under pressure from extensive productive
activities (cattle farming and banana, pineapple, and ornamental plant plantations) in the
lower section, and deforestation in the middle and upper sections. “If allowed to continue
under current management practices, these activities could seriously deteriorate the
watershed’s natural capital and thus, its ability to carry out important socio-ecological
functions such as water capture, scenic beauty and biodiversity protection” (Tejada and
Castro 2000). The situation is particularly urgent because one spring located in the upper
watershed currently provides potable water to approximately 1,600 households, and as
Pareja and Sosa (2001) point out, the Dos Novillos River is also extremely important to
the Watershed communities because it is their primary water source for agricultural and

industrial activities.

Additionally, Cuesta (1999) reports that there is an increasing need for natural resource
management strategies to protect water quality and quantity in the Dos Novillos
Watershed due to:
- population growth (Leitén 2001 cited in Pareja and Sosa 2001 attributes the
country’s population growth to immigration by foreigners), especially in the
urban areas, which puts pressure on both quantity (demand) and quality (treatment

of potable water and disposal of wastewater);
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- growing conflict over the maintenance, capacity and administration of the Rural
Aqueduct that serves the communities of La Argentina, Pocora Sur, El Carmen
Sur y Norte, and parts of Pocora Norte;

- and land use conflicts that threaten the quality of water in the urban and rural
areas (deforestation, shifting to pesticide and fertilizer intensive crops,

urbanization).

DOS NOVILLOS WATERSHED - GEOGRAPHIC FEATURES
The Dos Novillos Watershed is located between the vertical coordinates 5.66 and 5.83
and the horizontal coordinates 2.24 and 2.47 on the Costa Rican National Institute of

Geography map sheets Bonilla and Guécimo.

According to Tosi’s map of ecological life zones of Costa Rica (Tosi 1969 cited in
Guerrero 1996), the Watershed is located within the following zones: Premontane
Rainforest (upper section); Premontane Transition Zone and Very Humid Tropical Forest
(middle section); Very Humid Tropical Forest (upper part of lower section); Very Humid
Premontane Forest and Transition Zone to Lowlands (lower section); and Humid

Tropical Forest (lowest elevation in lower section).

According to Guerrero (1996), the Watershed is made up of 5,100 hectares of land in the
foothills of the Turrialba Volcano and is divided into three areas defined by altitude.
Land between 600 and 2,530 meters above sea level (masl) is considered to be in the

upper watershed and is made up of steep, irregular terrain and mountain slopes that are
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mostly forested with some pastures and regenerating deforested land, and is within the
jurisdiction of a forest reserve (Reserva Forestal de la Cordillera Volcédnica Central). The
middle section of the Watershed is found between 200 and 600 masl. Its rolling hills and
slopes are covered by forests, regenerating deforested land, pastures and annual crops.
Finally, land in the lower Watershed lies between an elevation of 30 and 200 masl and is
characterized by fairly flat land covered mostly by crops and pasture and an urban area.
The major population center is located around 100 masl., and the middle and lower
sections of the Watershed are part of the Tortuguero Conservation Area. Landsat images
analyzed by Gonzélez and Pérez (1995) cited in Guerrero (1996) show that primary forest
cover makes up the largest land use in the Watershed, followed by crop and livestock
areas. These forested areas are located mostly on the steep slopes and riverbanks,
however, the images show evidence of deforestation. Agricultural activity fades out as
the elevation increases, giving way to regenerating deforested land. Although the
researcher did not have access to more recent Landsat images, anecdotal and first-hand
visual evidence confirm that expanded agricultural production in the lower and middle

sections of the Watershed has resulted in more deforestation.

Data from the Costa Rican Ministry of Agriculture and Cattle (MAG) and the Inter-
American Institute for Cooperation on Agriculture (IICA 1994 cited in Guerrero 1996)
shows that the Watershed’s climate is characteristic of the country’s Atlantic zone: year-
round high temperatures and abundant precipitation. Average rainfall in the middle
section of the Watershed is 4,432.7 mm/year distributed throughout the year with

minimum rainfall recorded in February, March and September, and peaks of maximum
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rainfall recorded in May, October and November. The lower section receives an average
annual rainfall of 3,464 mm/year with two yearly peaks of greater rainfall from June-
August and November-December. March, the driest month, receives about 124 mm. Data
from MAG and IICA (1991 cited in Guerrero 1996) report that the temperature varies
between 18.5 C and 29.7 C (24.13 C average) throughout the year with a relative

humidity between 85 and 95 percent.

Using U.S. Department of Agriculture (USDA) soil type classifications, Sancho et al.
(1989 cited in Guerrero 1996) found the following soil types in the Dos Novillos
Watershed: upper section: IV and V; middle section (where the farming community of La
Argentina is located): III and IV; and lower section (where the farming community of La
Argentina and the urban area are located): II, III, IV and V. Generally speaking, classes I,
I1, and III are appropriate for cultivation with an increasing requirement for soil
consewaﬁon practices. Class IV is only productive for occasional crops or permanent

vegetation cover, and class V is only useful for permanent vegetation cover).

According to Navarro and Reyes (1999 cited in Tejada and Castro 2000), in the upper
section of the Watershed, the forest plays the important role of water capture, and for this
reason, this watershed has also been considered for its potentially high capacity for
hydroelectric generation. Extensive cattle farming is also carried out in the area. Land
uses in the middle section of the Watershed are mostly made up of traditional agricultural
and livestock activities carried out by small, medium and large-scale farmers. The

producers’ soil and water management techniques in this area have led to erosion and, as
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a result, loss of productivity. Land in the lower section is used mostly by banana and
ornamental plant plantations, as well as for cattle production and some short-cycle crops
with little economic importance such as corn, yuca and tubers (Navarro and Reyes 1999
and Guerrero 1996 cited in Tejada and Castro 2000). First-hand observation by the
researcher supports anecdotal evidence that large-scale pineapple production has

increased in the Watershed’s lower and lower-mid sections during the past few years.

DOS NOVILLOS WATERSHED - NATURAL RESOURCES

The Dos Novillos Watershed, as well as the other tropical and subtropical regions of
Costa Rica, makes up part of the Mesoamerican Hotspot as defined by Conservation
International (Mittermeier et al. 2000). According to the work on global hotspots by
Norman Meyers and Conservation International, the Mesoamerican Hotspot, which
extends from the Panama Canal west and north through parts of southern and central
Mexico, ranks at the top of the list of 25 global hotspots - along with Tropical Andes and
Sundaland - in terms of total biodiversity. Although some species are very rare, a number
of key fauna species from this hotspot are found in the Dos Novillos Watershed,
including: spider and howler monkeys; jaguar; tapir; wild boar; and large macaws
(Personal Observation 2000-2003, Community Members of La Argentina, Personal

Communications June 2004, INBio 2005).

According to Costa Rica’s National Biodiversity Institute (INBi10), the tropical area of the

Neotropical Americas, where Costa Rica is located, is home to the greatest diversity of

species and ecosystems in comparison to the other tropical zones around the world. The

74



Institute also states that Costa Rica is considered to be one of the 20 most biologically
diverse countries in the world, while making up only .03 percent of the Earth’s surface
(INBio 2004). The Nature Conservancy makes a similar statement on its website where it
claims that while Costa Rica constitutes just .01 percent of the planet’s landmass, it is
believed be home to approximately five percent of its biodiversity (The Nature

Conservancy 2004).

Meérida (1997) and Navarro and Reyes (1999) cited in Tejada and Castro (2000), state
that large amounts of natural forest exists in the Dos Novillos Watershed (about 10
percent of the Watershed, which equals approximately 500 ha), but that this resource
could be partially altered or severely deforested in the next few years if the current
natural resource use patterns continue. The National Research Council (1993) and
Navarro and Reyes (1999) cited in Tejada et al. (2000) state that the loss of forests in the
upper reaches of the Dos Novillos Watershed is especially concerning since this region is
essential for supplying the water that supports the area’s fragile ecosystem. Furthermore,
these sources contend that water from this region is used and consumed by the growing
communities in the middle section of the Watershed (including the rural communities and
parts of the urban communities). Therefore, it appears that the range of environmental
services provided by the forest ecosystem in the Dos Novillos Watershed is critical to
sustaining both the natural resources (e.g. ground water, Dos Novillos River, soils,
carbon recycling, biodiversity) and the rural and urban communities that depend on these
resources (e.g. aquifers for potable water; Dos Novillos River for recreation, livestock,

irrigation, and fishing; soils for agriculture; biodiversity for ecological balance).

75



Although the upper section of the Watershed is located within the boundaries of the
Cordillera Central Forest Reserve, it is still threatened by illegal logging practices. As
mentioned above, deforesting the upper section of the Watershed is predicted to have
devastating effects on the natural resources and the people who depend on them. Loss of
biodiversity is also a problem in this area as intensive hunting is suspected to have greatly
reduced the wild boar population, causing jaguars to come down from their habitat in the

mountains to hunt livestock (E. Chinchilla, Personal Communication June 2004).

DOS NOVILLOS WATERSHED - COMMUNITIES

An estimated 7,000 people live the Dos Novillos Watershed (Navarro and Reyes 1999 in
Tejada and Castro 2000). Approximately 1,000 live in the rural, farming community of
La Argentina, and about 6,000 live in the more urbanized area made up of the towns of
Pocora, Pocora Sur, El Carmen, El Carmen Sur, and Las Mercedes. Generally speaking,
the people that live in the rural areas are dedicated to small to medium scale agricultural
production. The urban population works on agricultural plantations or in the local public
and private sectors, and some people own cattle and grazing land located in the rural

agricultural area (Navarro and Reyes 1999).

According to a recent study by UNIMER Research International (UNIMER 2003),
Gudcimo County, where the Dos Novillos Watershed is located, is ranked 72 out of the
83 counties in Costa Rica on development and vulnerability indices (the 83™ county

being the most vulnerable). Ninety-six percent of the families in Guacimo are categorized
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as low income, with 20 percent of households lacking two or more basic needs (e.g.
housing, basic hygiene, nutrition, education). Pugh and Sarmiento (2004) have found that
people who are unable to meet their basic needs will be pushed to exploit natural
resources for short-term survival and are less likely to be able to make short-term

sacrifices in order to receive long-term gains.

According to Yglesias et al. 1996 in Navarro and Reyes (1999) and UNIMER (2003), the
main problems that people in the Dos Novillos Watershed’s rural areas face are: poverty;
poor road quality; lack of information regarding the commercialization of their
agriCt.xltural products; lack of medical services; poor access to credit; and a lack of
reforestation programs. In the urban areas, main problems appear to include: drug
addiction; unemployment; violence and crime; low salaries; lack of affordable housing;

and poverty (UNIMER 2003).

According to Guerrero (1996) and Navarro and Reyes (1999), the community in the
middle section of the Watershed (La Argentina, which marks the southermmost boundary
of this study area) is comprised mostly of small to medium sized farms (1.5 to 45 ha
farms with an average of 9.7 ha). Farmers in this area typically rely extensively on cattle
production. Coffee, heart of palm, cacao, and roots and tubers are also grown at the small
or medium scale. Data from the National Research Council (1993) cited in Navarro and
Reyes (1999) shows that farmers in this region are using lands primarily comprised of
deforested, tropical soils which are no longer adequately protected from the erosive

effects of rainfall. If this land is not properly managed, its utility may be greatly reduced
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and farmers may ultimately be forced to abandon crop and pasture land in search of new

areas to farm.

An expanding agricultural frontier as well as the accompanying devastation on tropical
forests is a worldwide phenomena and the Atlantic region of Costa Rica is especially
vulnerable in this regard due to its high rate of poverty and its predominantly agricultural
economic focus (both subsistence and commercial). Clay (2004) states that evidence
suggests that the greatest amount of environmental damage in both developing and
developed countries may result from small-scale farmers’ use of poor soils and their lack

of information about, and access to, sustainable farming methods and technologies.

Adding to this concern, Navarro and Reyes (1999) say that the growing population in the
lower, urban areas of the Watershed (6,000 people) is putting ever greater pressure on
local natural resources by: an increased demand on the water supply; the unplanned
expansion of urban areas onto potential agricultural land; the increased contamination of
streams due to a lack of sewage treatment; an increase in impervious surface runoff; and
inefficient waste management techniques. Pugh and Sarmiento (2004) state that just as
the rural poor are more likely to resort to resource exploitation in order to meet their
survival needs, the urban poor are less likely to take a proactive stance to limit natural

resource degradation, especially if it would require them to make financial sacrifices.

METHODOLOGICAL FRAMEWORK
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Data collection for this project was carried out using a multiple methods approach with
the goal of thoroughly understanding local citizens’ perspectives regarding natural
resource management (including impacts, problems, and potential solutions) and
identifying their willingness to support and participate in natural resource management
initiatives. Researchers propose that this multiple methods approach will allow them to
more fully understand community members’ perspectives about natural resource issues
than would be possible using only a survey questionnaire or just one qualitative method.
The project’s approach builds on literature that suggests the use of qualitative methods
when in-depth data is sought (Patton 2002), and the use of more than one qualitative
method to help investigators answer their research questions in a more thorough and
accurate manner (Patton 2002, Strauss and Corbin 1998) and to compensate for possible
bias caused by the unwillingness of some participants to disclose sensitive information
during focus group sessions (Kaplowitz 2000, Knodel et al. 1990). To accomplish this,
the research project is specifically designed to allow for preliminary, generalized issue
scoping via multiple small-group discussions, followed by in-depth, private, individual
discussions about key issues (Patton 2002, Strauss and Corbin 1998). Researchers intend
that achieving a greater understanding of local community perceptions regarding natural
resource management issues will directly influence the effectiveness of future sustainable
development initiatives in the Watershed (Sen et al. 1997, James et al. 2000, Adegbidi et
al. 1999, Hinchcliffe et al. 1995, Rhoades 1998). Toward these ends, Phase I (focus
groups) was undertaken in June and July 2004 and Phase II (individual interviews) took

place in July and August 2004.
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QUALITATIVE RESEARCH

While there are many different ways to practice qualitative research, the term can be
defined simply as “...any type of research that produces findings not arrived at by
statistical procedures or other means of quantification” (Strauss and Corbin 1998, 10-11).
Some researchers would modify this strict definition, however, by pointing out that
quantitative analysis is often carried out on qualitative data as a supplement to the

qualitative analysis (Patton 2002).

In the social sciences, it is generally understood that qualitative research allows for an in-
depth and detailed study of ind<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>