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Fisheries are declining globally, and marine biodiversity loss is accelerating. Marine 

Protected Areas (MPAs) are a form of management proposed to help restore impoverished 

fisheries, create sustainable resource use systems, and conserve biodiversity. However, people 

rely on the use of marine systems, and more restrictive management may create problems for 

coastal resource users. Consequently, managers are attempting to involve local marine resource 

users in the MPA planning process, to develop management plans that facilitate the long-term 

sustainability of both MPAs and community livelihoods. 

The Bahamas is currently creating a national network of MPAs. The West Side National 

Park (WSNP) on Andros Island was established to protect wetlands and coastal environments 

that support globally significant species and locally significant fisheries, but it does not yet have 

active management in place. This study surveys local community members on Andros Island, in 

order to discern what factors are associated with local support of natural resource stewardship 

and incorporate social data into the management of the MPA. Key-informant interviews and a 

group meeting provided context for this study. A 73-item survey of 117 resource users explored 

the community’s socio-demographic composition, knowledge, perceptions, preferences, and 

support for national parks, the WSNP, and management zones for the WSNP.  
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Results showed that 37% of the respondents knew about the WSNP, and 20% were 

familiar with all four of the environmental organizations in the area. Responses indicate some 

general trends in perceptions of changes in resource conditions on the West Side: 54% perceive 

that bonefish have increased, perceptions of sponges are mixed, and 48% perceive that crawfish 

have decreased on the West Side. Perceptions of threats to the West Side were coded into 6 

thematic categories: development pressures (n=61), poaching (n=47), chemical fishing (n=31), 

natural disasters (n=23), nothing (n=22), and politics (n=11). When given options for 

development, 54% wanted no new development on the West Side, 27% preferred small-scale 

tourism, and 7% wanted large resorts. Respondents had mixed preferences for various types of 

management practices: the most favored was the volunteer ranger program (84%), and the least 

favored was limiting the number of people in the national park at a time (41%). 

The study tested support for national parks in general (70% support), the WSNP (57% 

support), and management zones for the WSNP (50% support). Logistic regressions and residual 

analyses both revealed that each of the three support variables is predicted by a different suite of 

independent variables, indicating a need for extensive outreach efforts to clarify the implications 

of neighboring national parks for the local community.  

Forty-nine percent of respondents reported concern about losing their livelihoods, while 

perceptions of benefits included improvement of fishery resources, protection of wildlife, and the 

creation of new jobs. Respondents were interested in interactive forms of engagement, with 82 

people requesting community meetings and 81 wanting to aid in community education. These 

data are a starting point for future research, but should be interpreted cautiously due to 

interviewer effects. 
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CHAPTER 1 
INTRODUCTION 

Marine Resource Use and Management 

Marine systems produce an immense amount of resources that people use for consumption 

and recreation. Human populations rely on almost all coastal marine systems across the globe 

(National Research Council 2001), but communities that depend on these resources are feeling 

the pressures of their depletion. Once thought too vast to be negatively impacted by resource 

exploitation, research now shows marine production to be severely declining (Worm et al. 2006).  

World-wide, marine resources are crashing. According to the National Research Council 

(2001), 25–30% of the world’s fisheries have been overfished and an additional 44% have been 

fully exploited. Overwhelming human pressure on marine resources also has severely depleted 

biodiversity and diminished ecological systems, causing some to cease functioning completely 

(Argady 1997; Jackson et al. 2001). A meta-analysis of worldwide fisheries data predicts that if 

the current trend continues unchecked, all of the current world fisheries will crash by 2048 

(Worm et al. 2006).  

Given that almost 75% of the world’s fisheries are currently overexploited or at full 

capacity (National Research Council 2001), some recognize that measures must be taken to 

manage fisheries in a sustainable manner. But marine systems are particularly difficult to 

manage, as they are common-pool resources that may be susceptible to overexploitation and 

vulnerable to Hardin’s (1968) tragedy of the commons. Historically, the cultural mores inherent 

within some communities have effectively regulated resource exploitation. However, as societies 

change and grow and resource pressures increase, these forms of management may no longer 

adequately protect resources. More recently, many governments started regulating resource use 

with management techniques such as permit systems, gear regulations, and catch quotas (Argady 
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1997). In response to severe resource degradation, Marine Protected Areas (MPAs) were 

proposed as an additional management technique to conserve biodiversity as well as restore 

diminishing fish stocks for neighboring fisheries. Kelleher et al. (1995) identified 1,306 MPAs 

globally, though management goals, methods, and effectiveness in these sites vary widely.  

Classification and Design of MPAs 

The IUCN (1988) defined a marine protected area as “Any area of intertidal or subtidal 

terrain, together with its overlying water and associated flora, fauna, historical and cultural 

features, which has been reserved by law or other effective means to protect part or all of the 

enclosed environment.” The vagueness of this definition can be seen as either a strength or 

weakness, as it is inclusive, yet potentially meaningless in its attempt to be all-encompassing. 

Clear goals for MPAs must be developed in order to design management plans which can 

balance both biological and social needs. Some of the biological objectives of MPAs include 

protecting specific populations of interest, biodiversity hotspots, and landscape processes. 

Biologically, managers must balance a number of elements, such as size of the protected area (to 

prevent excessive amounts of the resource lost to “spillover effects”), protection of multiple 

habitats for organisms that require a diversity of environments for their development, replication 

of habitats, and representation of all distinct habitats (Nowlis & Friedlander 2004). On the social 

side, the reserve size needs to be small enough to allow at least a limited amount of spillover 

effect, to enable the local communities to make use of increased abundance of resources. MPA 

management plans can use a variety of strategies to accomplish their goals. Common strategies 

include permanently closing areas to human use, closing areas seasonally, and establishing 

spatial zones to regulate extractive and non-extractive uses. 



 

14 

Biological Efficacy of MPAs  

Fishers opposed to MPAs often claim that the biological benefits of closing areas to 

extraction (no-take zones) are yet unproven (Jones 2006). They protest closures, claiming undue 

hardship for unproven gains, and they cite intensified extraction pressure on unprotected areas 

that are adjacent to no-take zones. Demonstrating the benefits of no-take zones is indeed 

problematic, since an insufficient number of replications for comparable areas exist to provide 

for statistically robust studies. However, some research shows distinct and rapid gains in 

abundance, size, and diversity of marine organisms. For example, a study in the Exuma Cays 

Land and Sea Park demonstrated "increased abundance, size, and reproductive output of Nassau 

grouper in the park compared to areas north and south" and a study in Florida’s Looe Key Reef 

found that "after two years protection from spear fishing, snapper abundance increased 93% and 

grunt abundance increased 439%" (BREEF 1998). 

The benefits of MPAs fall into four main categories: “(1) protect ecosystem structure, 

function, and integrity; (2) improve fisheries [through creating more abundant, larger, and more 

diverse stocks]; (3) expand knowledge and understanding of marine systems; (4) and enhance 

nonconsumptive opportunities” (Sobel & Dahlgren 2004). While these benefits have not been 

proven to everyone’s satisfaction, they are part of the rationale for supporting MPAs, alongside 

the precautionary principle, which suggests extreme caution when taking risks in situations 

where there are many unknown factors and potentially irreversible losses (National Research 

Council 2001).  

Social Efficacy of MPAs  

MPAs do not exist in a void. Human populations rely on almost all coastal marine systems 

across the globe (National Research Council 2001), and closing off certain areas for conservation 

can affect coastal resource users in both positive and negative manners. As MPAs are a relatively 
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recent management technique—the Exuma Cays Land and Sea Park in The Bahamas, established 

in 1958, is one of the first MPAs in the Wider Caribbean region—recognition of the potential 

impacts of MPAs on nearby communities is recent as well. There are few long-term 

socioeconomic studies to track these effects and existing information is largely anecdotal (Gell & 

Roberts 2003). However, the scientific and management communities acknowledged the social 

element as a pressing research need (Argady 1997; Chuenpagdee et al. 2004; Lundquist & 

Granek 2005; Mascia 2003), and monitoring programs are being established globally through 

joint efforts by the World Commission on Protected Areas, the National Oceanographic and 

Atmospheric Administration, The Centre for Resource Management and Environmental Studies, 

the Global Coral Reef Monitoring Network, and others.  

Benefits of MPAs cited in practitioner literature include educational opportunities for local 

communities, income diversification, reduced conflicts through joint decision making, and 

increased fisheries catch due to spillover effects (Badalamenti et al. 2002; Gell & Roberts 2003). 

Negative impacts on communities can include loss of income when important fishing grounds 

are closed, increased conflict surrounding usufruct rights and parity, and insufficient 

communication and collaboration among stakeholder groups. For example, local fishermen have 

stated that they were unfairly punished when they were excluded from fishing grounds while 

tourism interests were not, despite the fact that heavy tourism can harm the environment (Gell & 

Roberts 2003). MPAs can also disrupt local settlement patterns and reshape community structure 

through external pressures, such as occur when switching to less extractive occupations such as 

tourism.  

Traditional managers and governing bodies have recently recognized the potential for 

social conflict within communities affected by MPAs and acknowledged that local communities 
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of marine resource users must be involved in the MPA planning process in order to make the 

protection system valid and practical in the eyes of the stakeholders, and ensure the long-term 

sustainability of the MPA (Dixon 1993; Geoghegan et al. 1999). 

Theoretical Context 

Common Pool Resources 

In general, marine resources are not easily delineated, and therefore they often fall into the 

open access (an extractive “free for all”) vs. common property (community management of a 

commonly owned resource) resource management debate. Hardin’s “tragedy of the commons” is 

often invoked to argue that such common pool resources will always be treated as open access 

and are bound to be overexploited. A criticism of Hardin’s work is the suggestion that he made 

no distinctions between open access and common property management, and that it is indeed 

possible to manage common resources in a sustainable manner (Ostrom 1990). In response to 

this debate, much research has explored the differences between open access and common 

property resource management to decipher what contributes to sustainable management of 

common resources. Agrawal (2002) synthesized a list of “facilitating conditions” for sustainable 

use of common pool resources. These conditions include: resource system characteristics, group 

characteristics, the relationships between the community and their resources, institutional 

arrangements, relationships between the resource systems and their institutional arrangements, 

and the exogenous forces (Table 1-1). 

These facilitating conditions provide an overarching framework to explore what factors 

may be important in advancing successful management of marine resources. Possible factors 

cover a wide range of scales, from the relatively immutable characteristics of the system (such as 

global currents), to national policies, to daily local interactions. Research across all scales is 

necessary, but to investigate the local issues more specifically, it is important to focus research 
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on group characteristics and their interactions with the resource system (Richardson et al. 2005), 

as suggested by Agrawal's 2002 framework. This study explores a subset of these conditions by 

providing baseline data on group characteristics, and examining relationships among group 

characteristics and support of resource stewardship through MPAs. 

Stakeholder Involvement and Co-Management 

In addition to the importance of biological criteria for establishing an MPA, numerous 

studies stress that social factors often determine the MPA's ultimate success or failure (Argady 

1997; Chuenpagdee & Pauly 2004; Lundquist & Granek 2005; Mascia 2003; Salz & Loomis 

2005). Many studies highlight the need to involve local communities in all aspects of the 

management of those resources that directly affect them (Dixon 1993; Geoghegan et al. 1999). 

Friedlander et al. (2003) state that a successful management plan requires stakeholder input to 

adequately understand the physical resources and local patterns of use, while Mehta (2001) 

believes it essential to account for the social elements of the communities themselves, saying that 

the “long-term survival of protected areas in developing nations will be jeopardized if needs, 

aspirations, and attitudes of local people are not accounted for.”  

A variety of frameworks exist for defining the role of stakeholders in management 

decisions. They range from complete control by a central government (“top-down”) to the 

complete autonomy of local communities, with no intervention from the central government 

(Christie et al. 2003; Chuenpagdee et al. 2004; Napier et al. 2005; Pomeroy & Berkes 1997). 

Currently, a co-management system that includes local communities and the central government 

is regarded as the best arrangement to achieve successful natural resource management 

(Geoghegan et al. 2001). However, regardless of the management arrangement, information 

about the community and their needs and attitudes will enable more successful communication 
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and the development of locally acceptable management plans (Chuenpagdee et al. 2004; 

Lundquist & Granek 2005; Salz & Loomis 2005). 

Understanding the socio-demographic and attitudinal composition of a community has a 

number of implications for management, such as enabling more effective outreach programs by 

better identification of the target audience, as well as providing baseline information to evaluate 

program effectiveness (Jacobson 1999). In addition, such information helps managers account 

for the livelihood needs of the community and thus create management structures that will not 

impinge on the ability of the local community to sustain itself. 

Understanding Factors that Affect Support for Conservation Measures 

Much research focuses on understanding factors that affect stewardship decisions made by 

local communities. Numerous variables have been tested to determine their effects on 

community support for both terrestrial and marine protected areas (Routhe et al. 2005), as well as 

their implications on the success of resource management or conservation programs. Many of the 

factors explored fall within the categories of socio-demographics, knowledge, perceptions, and 

preferences.  

Marine and terrestrial protected area management research often tests demographic and 

socio-economic variables, such as: age, education, location/proximity to protected area, gender, 

ethnicity, wealth, diet, pluriactivity, number of years fished, livelihoods, costs of living, and 

property ownership. The effects of each variable are different depending on the context 

(Alexander 2000; Gelcich et al. 2005; Infield 1988; McClanahan et al. 2005; Mehta & Heinen 

2001; Napier et al. 2005; Pomeroy et al. 1996; Spiteri & Nepalz 2006). For example, a high level 

of resource dependence may foster greater acceptance of local resource management efforts—or 

it may lead to resource users believing that they have no options but to extract what they can in 

order to survive (Sesabo et al. 2006). 
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Some literature examines the role of the resource users’ knowledge in project success 

(where success is defined differently depending on context and management goals), looking at 

issues such as awareness of conservation issues or knowledge of rules and MPA objectives 

(Aipanjiguly et al. 2003; Blake 2001; Sah & Heinen 2001; Sesabo et al. 2006; Spiteri & Nepalz 

2006). For example, early involvement in conservation projects and associated training programs 

is associated with supportive attitudes (Mehta & Heinen 2001; Sesabo et al. 2006). However, 

knowledge is not a direct predictor of support for conservation. Blake (2001) discusses how 

personal experiences with ecological problems may lead to support of environmental policies in 

some cases but not in others, possibly due to various intervening factors such as wealth. Alessa 

(2003) found that greater ecological knowledge was actually positively correlated with more 

depreciative behaviors on the environment. The connection between knowledge and behavior are 

not straightforward, and may be mediated by a wide variety of elements, such as economics or 

social norms.  

Research has also indicated that perceptions are important predictors of support for MPAs. 

For example, a study of depreciative behaviors by Alessa et al. (2003) found that “personal 

attribution and perception of ecosystem resilience” were the main predictive variables, showing 

that people who believed their actions can cause change were more likely to be wary of causing 

damage. Hinds et al. (1997) found that the perception that fishery resources are declining has 

shown association with support for conservation measures. However, Richardson et al. (2005) 

found that fishers who perceived that overwhelming external factors caused widespread 

degradation were less likely to try to mediate their own actions, and Mascia (2004) found that 

some Caribbean fishers did not support MPAs because they believed damage was caused by 

terrestrial threats or natural variability, not by their own fishing activities. Others have found that 
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supportive attitudes were negatively associated with perceptions of corruption, lack of 

transparency, or negative interactions with conservation officials (Lepp & Holland 2006; Mehta 

& Heinen 2001; Sesabo et al. 2006). However, some argue that support for MPAs may also 

depend on the perceptions of tangible benefits and costs of conservation actions, such as 

financial gains, infrastructural additions, or clear recovery of marine resource populations (Salm 

et al. 2000). 

While searching for factors that are associated with successful management, Agrawal 

(2001) suggests that researchers be wary of gathering data on myriad conditions that may not be 

consistent across time and space. Routhe et al. (2005) also voices concern over this approach, 

claiming that “environmental concern studies are still largely atheoretical and descriptive,” 

lending themselves less to testing hypotheses and furthering theory, and more towards 

pragmatically informing local policy. Nevertheless, a great deal of evidence shows that such 

contextually relevant information is essential to inform local management plans and aid in the 

sustainable use of resources (Alexander 2000; Fiallo & Jacobson 1995; Gelcich et al. 2005; Lepp 

& Holland 2006; Mascia 1999; McClanahan et al. 2005; Sesabo et al. 2006). Therefore, despite 

the legitimate concern that locally-oriented research approaches should be unified by an 

overarching framework, these data still contribute by informing local policy and furthering 

management needs.  

This study focuses on one of Agrawal’s (2002) facilitating conditions for resource 

management mentioned above: the resource user characteristics (socio-demographic as well as 

psychometric). It tests the associations among a number of contextually relevant factors that fall 

into the four categories discussed above: socio-demographics, knowledge, perceptions, and 

preferences. The research is designed to help managers consider local needs and thereby create 
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viable management plans, as well as identify key target audiences and appropriate outreach 

messages.  

Research Context: Fisheries and Marine Conservation in the Bahamas 

Marine Resource Use 

Fishery resources are an important sector of the Bahamian economy. According to the 

Fisheries Management Action Plan for the Bahamas, developed by the Bahamas Reef 

Environment Educational Foundation (BREEF), commercial fisheries only generate 

approximately 2.3% of the GDP, yet commercial fishing provides full employment for 6.8% of 

the Bahamian workforces and partial employment for 8.8%. Additionally, fisheries supply a 

majority of the nutritional needs for the island inhabitants (BREEF 1998). This dependence lends 

gravity to the issue that all Bahamian commercial fisheries are severely threatened. According to 

the BREEF report on the main commercial fisheries:  

• Crawfish fisheries in the Caribbean region are mainly at maximum exploitation or 
overfished. 

• Conch is also considered overfished in the Caribbean, and has been placed on Appendix II of 
CITES [Convention on International Trade in Endangered Species of Wild Fauna and Flora], 
as a species which ‘may become threatened with extinction unless trade in specimens is 
subject to strict regulation’. 

• The conservation status of Nassau grouper in the Caribbean is the most worrying, with 
overfishing the rule almost everywhere and spawning aggregations continuing to disappear. 
Experience in the rest of the Caribbean has shown that anything other than very controlled 
fishing pressure on spawning aggregations is unsustainable (BREEF 1998). 

In addition to the importance of the fishery resources for extraction and nutrition, the 

marine environment is the basis for the tourism industry, which produces approximately 40% of 

the nation’s GDP. Therefore, there is a need to pursue management and conservation measures to 

ensure the sustainability of the marine resources for all uses.  
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Marine Protected Areas in The Bahamas 

The Commonwealth of the Bahamas created one of the first MPAs in the Caribbean: the 

Exuma Cays Land and Sea Park (ECLSP). The ECLSP was established in 1958, and is managed 

by the Bahamas National Trust (BNT), a quasi-governmental organization mandated by the 

government to develop and manage the national parks system. This MPA has been successful 

biologically, with documented increases in abundance, size, and diversity of organisms within 

the boundaries (Dahlgren 2004). Socially, the acceptance of regulations has been mixed, as the 

creation of the ECLSP was not inclusive of community needs. Poaching has been a problem, 

which led BNT to work more closely with the community in recent years (BNT meeting, 2006). 

In 2000, the government began working with BNT and stakeholder groups from around the 

country to establish a national network of MPAs, some of which are in the process of creating 

management plans. 

The Fisheries Management Action Plan for the Bahamas (BREEF 1998) adopted a more 

inclusive approach than the original establishment of the ECLSP, and states that “there are 

various criteria for reserve design and site selection, but given the area of relatively unspoiled 

marine environment that exists within The Bahamas, the main criteria for site selection should be 

social and economic rather than biological.” According to Dahlgren (2004), the criteria that led 

to the establishment of the new suite of MPAs in 1998 included the following: 

Socioeconomic Criteria 
• Fishing Impact—the degree to which fishing will be displaced due to the creation of the 

MPA 

• Community Management—the ability of the local communities or existing organizations to 
participate in management of the MPA 

• Community Benefits—likelihood that marine reserve would provide benefits to local 
communities 
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Ecological Criteria 
• Habitat diversity—the diversity of marine habitats important for supporting Bahamian 

fisheries and marine biodiversity. These habitats included sea grass, mangroves, and coral 
reefs. 

• Regional importance—the potential importance of the area for supporting fisheries 
throughout the Bahamas. Because the prevailing currents in the Bahamas run from SE to 
NW, larval retention within the Bahamas is likely to be greatest for sites in the SE half of the 
country. (Dahlgren 2004) 

Study Site: Andros Island 

Physical Attributes 

Andros Island, though sparsely settled, is the largest island in The Bahamas (2300 square 

miles) and one of the closest to Florida. Andros serves as a major source of drinking water for 

Nassau and is considered unique due to its numerous blue holes (vertical cave-like habitats, both 

terrestrial and marine). The major infrastructure on the island includes a US/Bahamian joint 

naval station (AUTEC), government offices, tourism infrastructure, four airports, a clinic, an 

energy plant, and an agricultural packing plant. 

Terrestrial ecosystems on Andros consist of mixed hardwoods and Caribbean pine forests, 

and marine resources include the third largest barrier reef in the world (along the east coast), 

tidal creeks, and mangrove wetlands on the west side. Organisms of global and regional interest 

include the West Indian Flamingo, green, loggerhead, hawksbill turtles, and commercially 

exploited resources such lobster, stonecrab, sponge, conch, scalefish (such as Nassau grouper), 

and sportfish (such as bonefish, tarpon, and permit). 

A Rapid Ecological Assessment conducted in 2006 provides baseline data on island 

resources and the physical environment, however little information on resource-use and 

depletion trajectories exist for this region. A 2006 workshop attended by local leaders identified 

several potential threats to the island resources, including overfishing, improper fishing methods, 



 

24 

pollution, tourism, and development pressures (BNT Management Planning Training Meeting, 

February 2006).  

Community History and Current Stakeholders 

The island population consists of approximately 7,686 people (2000 census, GoB). The 

original inhabitants were the Lucayan Indians, who were decimated subsequent to the arrival of 

Europeans. Andros was later settled by a colony of freed slaves who were joined by Seminole 

Indians from southern Florida (pers. comm. Reverend Newton 2006). Most of the current 

settlements, apart from Red Bays and Lowe Sound, are along the East side adjoining the island’s 

one main highway.  

The Caribbean Regional Environmental Program (CREP) conducted a project on Andros 

that identified stakeholders with interests in the national park system, and created a board of 

representatives. While both the project and stakeholder board are no longer active, the list of 

stakeholders provides a basis to engage the necessary parties for future efforts. Table 2-1 lists 

these stakeholders, along with those not included in the CREP board but with interests in the 

MPA process and outcomes. Despite the large number of stakeholders, only a small number of 

groups could be surveyed due to the time limitations of the study. 

There are numerous systems for classifying stakeholders; such as categorizing people 

according to their potential to influence decisions and project outcomes, or the degree to which a 

project will affect stakeholders. Resource users frequently have minor influence on resource 

management decisions and projects, but they are often highly affected by these decisions and 

have a large capacity to determine the fate of the project (Garaway & Esteban 2003). Therefore, 

this study focuses on the direct users of the marine resources under consideration.  
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History of National Park Establishment and Current Management  

In 2002, the government approved the boundaries for 5 national parks on Andros Island, 

collectively known as the Central Andros National Park system (Figure 2-1), which were created 

in response to requests by BNT, the Bahamas Sportfishing and Conservation Association 

(BCSA), and the Andros Conservancy and Trust (ANCAT). The area under consideration for 

this study is the largest of the five (68,257 hectares), located on the west coast and inland (herein 

referred to as the West Side National Park, or WSNP). The WSNP is considered an MPA as it 

encompasses tidal creeks, mangrove systems, and the coastal zone. It is said to include breeding 

grounds for some of the marine species (such as bonefish), and possibly for the West Indian 

flamingo. This marine protected area is inaccessible by land, though an old logging road 

approaches its northern border. The area is accessible by boat, though it is considered remote by 

locals and expensive to reach due to high gas prices.  

No management plans exist yet for the MPA, therefore the current rules remain the same as 

those in the general fisheries. The Department of Fisheries (DoF) manages the fisheries using a 

permit system and catch regulations, and by closing seasons for the three big commercial 

species: Nassau grouper, queen conch, and spiny lobster. The solitary DoF extension agent on 

Andros conducts spot-checks of catches as the boats return to the docks. Data collection, 

research, and coastal enforcement are the responsibility of the DoF, while the Royal Bahamas 

Defense Force (RBDF) is responsible for enforcement farther out at sea.  

The Bahamas National Trust held a Management Planning Training Meeting in February 

2006, and is now working with stakeholders to begin the process of developing management 

plans for each of the national parks. BNT is focusing much effort on creating viable management 

plans for the national parks on Andros in concert with local groups, and therefore it is a critical 
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and opportune time to involve stakeholders and understand their interest and needs in reference 

to the WSNP. 

Research Objectives and Questions 

The objective of this research is to explore which of the factors (socio-demographics, 

knowledge, perceptions, and preferences) are associated with local community support of MPA 

management on Andros Island, Bahamas. The research is intended to facilitate effective marine 

resource management and conservation through informing the management planning process 

with the attitudes and needs of resource user groups. The data from the study will also help to 

develop outreach messages that address local concerns and information needs and thereby foster 

support for sustainable resource management measures. The research questions are:  

• What is the basic socio-demographic profile of users of the West Side National Park 
resources? 

• What are the current resource users’ knowledge, perceptions, preferences, and support 
toward the marine resources and management of the West Side National Park?  

• What factors are associated with support for national parks in general, the West Side 
National Park, and management zones for the West Side National Park?  

• What are the outreach needs and participatory interests of the local marine resource users of 
the West Side on Andros Island? 
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Table 1-1. Synthesis of facilitating conditions for natural resource stewardship by Agrawal 
(2002).  

1. Resource system characteristics 
i. Small size 

ii. Well-defined boundaries 
 

2. Group characteristics  
i. Small size 

ii. Clearly defined boundaries 
iii. Shared norms 
iv. Past successful experiences—social capital 
v. Appropriate leadership—young, familiar with changing external 

environments, connected to local traditional elites 
vi. Interdependence among group members 

vii. Heterogeneity of endowments, homogeneity of identities and interests 
 

(1 and 2). Relationship between resource system characteristics and group characteristics. 
i. Overlap between user group residential location and resource location 

ii. High level of dependence by group members on resource system 
iii. Fairness in allocation of benefits from common resources 

 
3. Institutional arrangements 

i. Rules are simple and easy to understand 
ii. Locally devised access and management rules 

iii. Ease in enforcement of rules 
iv. Graduated sanctions 
v. Availability of low cost adjudication 

 
(1 and 3). Relationship between resource system and institutional arrangements 

i. Match restrictions on harvests to regeneration of resources 
 

4. External Environment 
i. Technology: Low-cost exclusion technology 

ii. State:  
a. Central governments should not undermine local authority 
b. Supportive external sanctioning institutions 
c. Appropriate levels of external aid to compensate local users for 

conservation activities 
   d. Nested levels of appropriation, provision, enforcement, governance 

Source: Agrawal, A. 2002. Common resources and institutional sustainability. Pages 41-85 in T. 
Dietz, and E. Ostrom, editors. The Drama of the Commons. National Research Council, 
Washington, D.C. Agrawal’s synthesis of ideas draws from Wade (1989), Ostrom (1990), and 
Balland and Platteau (1998). 
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Table 1-2. Stakeholders for the Central Andros National Park System 
CREP Stakeholder Board for the Central Andros National Park System (Disbanded) 
 
1. Bahamas Sportfishing and Conservation              International NGO comprised of sportfishers  
    Association (BSCA)     working for conservation aims. 

 
2. Department of Agriculture     National Government  

   
3. Ministry of Tourism    National Government 

 
4. Andros Conservancy and Trust (ANCAT)             Local conservation NGO in Fresh Creek 
        
5. The Bahamas Environment, Science and             Government commission of representatives  
    Technology (BEST) Commission                           from environmental oversight departments. 

 
6. Bahamas National Trust (BNT)              National NGO mandated by the government  
                  to create/manage the National Park system. 
7. Crabbers                                Local land-crab gatherers 

                                                                                                                                                
8. Fishermen                 Local marine resource extractors 

 
9. Ministry of Education                National Government 

 
10. College of the Bahamas (COB)              National level higher education institution 

 
11. Resort and Tour Operators Tourism industries 

 
12. Culture and Craft     Private 

 
13. Department of Fisheries (DOF)              National Government 

 
14. Caribbean Regional Environmental   NGO working with participatory processes 
      Programme (CREP)                in management. No longer active on Andros. 

 
Additional Stakeholders 
15.  The Nature Conservancy (TNC)               International NGO working with the Andros 
       West Side project.      
16. Bahamas Reef Environment              Environmental education focused NGO. 
 Educational Foundation (BREEF)    
 
17. Bahamas Environmental Research   Branch of CoB, research station on Andros 
 Center (BERC)            
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Figure 1-1. National park boundaries for the Central Andros National Park system. The largest 

park is referred to in this document as the West Side National Park (WSNP). Source: 
The Nature Conservancy, Northern Caribbean Program.

West Side 
National Park 
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Figure 1-2. Reference map of MPAs in the Caribbean region in 1995. Source: Kelleher, G., Bleakley, C., Wells, S. 1995. A Global 

Representative System of Marine Protected Areas. Volume 2: Pages 1-42. The World Bank. Washington, D.C 

 

Andros 
Island 
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CHAPTER 2 
DESIGN AND METHODS 

Data Collection 

Surveys 

Data was collected May–August 2006 and January 2007 using structured, face-to-face 

surveys. The survey instrument was a 73-item questionnaire that contained close-ended, open-

ended, and Likert-type questions (Appendix A). The questionnaire was designed with input from 

University of Florida faculty and local partners, and it was pre-tested with 15 resource users on 

Andros for clarity and applicability to the local context. After adapting the instrument in 

response to the feedback from the pre-tests and a group meeting, 117 surveys were conducted by 

three surveyors: the researcher and two field assistants. Surveys took approximately one hour 

each to administer, but completion time ranged from 45 minutes to 2.5 hours. Surveys were 

conducted in a respondent’s home or at another location selected by the respondent.  

Structure of surveys 

The survey covered a broad range of topics that might be associated with resource use, 

livelihoods, and community engagement in MPAs: 

• Demographics (5 items) 
• Current resource access, use and intensity (8 items)  
• Livelihood strategies and resource dependence (11 items) 
• Areas that resource users deem important for protection (2 items) 
• Knowledge concerning the MPA and conservation organizations (5 items) 
• Perception of trends in the state of the resources (8 items) 
• Preferences for management and development (15 items) 
• Preferences and barriers for participation in MPA development and management (7 items) 
• Support of the MPA and management practices (8 items) 
• Outreach needs and preferences (4 items) 
 
In the open ended questions, respondents were allowed to give multiple responses, and all were 

coded thematically for analysis. Variables used for quantitative analysis are defined in Table 2-2. 
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Sampling method 

Due to a lack of lists of local fishers and the transitory nature of fishing communities, 

sampling was done in a purposive manner (Bernard 2002) to find fishers who were most likely to 

use the West Side resources.  

The basic structure of each fishing community was determined by consulting with local 

community leaders, which led to a concentration of research efforts on fishing communities 

located in Lowe Sound, Red Bays, Stafford Creek, Fresh Creek, Bowen Sound, Cargill Creek, 

Behring Point, and Mangrove Cay (Table 2-1). Lowe Sound and Red Bays fishers focus on 

commercial fishing, while fishers from Central Andros, Bowen Sound, Cargill Creek, and 

Behring Point focus more on sport fishing. To create groups large enough for analysis, Central 

Andros, Bowen Sound, Cargill Creek, and Behring Point are combined into the Behring 

Point/Central Andros category, as they are geographically close and of a similar composition of 

types of fishers. Mangrove Cay fishers include a mix of commercial and sport fishers.  

Due to the non-probability sample, these data cannot be interpreted as representative of the 

entire community; therefore, these data should be used as a starting point for further work within 

these communities. 

Interviewer effects 

Three interviewers surveyed the respondents for this research: two females from the U.S. 

and one male from The Bahamas. All surveys with multiple interviewers must deal with 

potential biases, such as interviewer acquiescence bias, mistrust of interviewers, and differential 

responses to interviewer gender, age, and race (Aquilino 1994, Davis 1997, Finkel et al. 1991, 

Kane and Macaulay 1993). This research found statistical differences that may be attributable to 

the interviewer effects; however, the limited sample size, irregular distribution of interviewers by 

geographic location and type of fisher, and high number of correlations among the variables 
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makes it impossible to quantify these effects. Chi-square comparisons and logistic regressions 

are methods of exploring the potential bias and will be discussed later; however, in light of this 

interviewer bias, this work must be interpreted with caution. 

Group Meeting and Key Informants 

The lead researcher held a group meeting in Red Bays on May 25, 2006 to collect 

qualitative data on the research topics and help finalize the design of the survey instrument 

(Appendix B). The meeting was attended by approximately 25 community members from Red 

Bays. The meeting format was intended to be a focus group, but community members entered 

and exited during the meeting, and it was decided not to try to control entry to the meeting due 

to: (1) the sensitive nature of the topic and (2) pre-existing local apprehensions towards 

researchers, which would have been heightened in the absence of complete transparency of the 

activities to the entire community. Questions were presented verbally and on flip-charts, and 

included the following: 

• How would you describe the health of the West Side? 
• What fishing areas are most important to you? 
• What areas are important to protect? 
• What type of regulations would you support? 
• How would you like to be involved in management? 
• What is the best way to provide information to the Red Bays Community? 
 
Answers were recorded on flipcharts to ensure accuracy of representation of the statements.  

To obtain contextual information about Andros Island and resource use issues, key 

informant interviews were conducted with 17 local merchants, government and NGO officials, 

and non-fishing community members. 

Data Analysis  

Data was entered into an Excel spreadsheet and then imported into both SAS and SPSS for 

analysis. Chi-square (χ² ) statistics were calculated in SPSS for all numeric variables and, when 
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assumptions for χ² were violated, Fisher’s Exact test was calculated using SAS. For significant χ² 

values, Cramer’s V was calculated as a measure of association appropriate for categorical data (0 

indicates no association and 1 perfect association).  

Cross-tabulations of all significantly associated variables were examined. Adjusted 

standardized residuals were calculated to indicate the direction and strength of association for the 

values with significant χ² values. For residual analysis, a residual > |2| shows significant 

departure from independence in that cell at a 95% confidence interval, and a residual > |3| shows 

significance at a 98% confidence interval (Table 3-12). Negative residual values indicate less 

support for the response variable. Spearman's Rho correlation coefficients were calculated to test 

interactions among independent variables.  

Support measures were compared among the interviewers using χ² tests with collapsed 

categories to allow for residual analysis with smaller sample sizes and to explore interview bias 

issues. The full data set was compared with its two subsets: data collected by interviewers 1 and 

2 (U.S. females) and data collected by interviewer 3 (Bahamian male). 

The Resource condition perception scale was created by adding the scores for the three 

resources (bonefish, sponge, crawfish), then collapsed to three groups for categorical analysis. 

The full scale was used for regression analysis to enable greater degrees of freedom, so that 

convergence criteria were met.  

For multivariate analyses, a logistic regression was run on SPSS for the binary response 

variables: support national parks, support the West Side National Park, and support management 

zones for the West Side National Park. Due to the large number of potential variables and the 

limitations of the sample size and effective sample size (due to item non-response), independent 

variables that showed a high degree of association with the response variables through χ² tests 
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were chosen and added in a backwards step-wise manner. The same variables were entered in the 

model for all three response variables to enable comparison of effects. 

Qualitative, open-ended answers were entered into Excel, coded for themes, and 

summarized in tables. Contingency tables were created to examine the associations of the coded 

data with the response variables. The threats variable was broken into dummy variables to be 

included in bivariate and regression analyses.  

 

Table 2-1. Locations of samples and percentages of identified resource users interviewed, 
excluding pre-tests.  

 Lowe Sound Red Bays Behring Point/ 
Central Andros 

Mangrove Cay 

Sportfishers 75 % (6/8) N/A 28% (15/53)  67% (14/21) 
Commercial  34 % (20/59) 55% (34/62) 3/Unknown 72% (18/25)* 

* Mangrove Cay additionally has up to 200 commercial fisher who are out to sea for several 
weeks at a time and fish mostly for crawfish on the Great Bahamas Bank, 10+ miles from shore. 
Though they could not be interviewed at this time and are less directly affected by the near-shore 
MPA, they should be considered for future studies.  
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Table 2-2. Descriptions of variables used for bivariate and multivariate analyses.  
Variable Description 

Dependent Variable  
1. Support NP Respondents were asked if they thought that it was a good idea to have National Parks on 

Andros Island. N=0, Y=1 
2. Support WSNP Respondents were asked if it was important to protect the WSNP. No = 1, Do not know 

(DK) = 2, Yes = 3. For multivariate analysis, categories were collapsed: Do not 
support/DK=0, Support = 1, 

3. Support 
management zones 
for WSNP 

Respondents were shown a map of the current boundaries of the park and given four 
options for spatial zonation of the park, increasing in management intensity. 1= No new 
regulation up to 4 = half no-entry and half no-take zones. Collapsed to: 0 = do not 
support zones (previously 1), 1= Support zones (previously 2-4) 

Independent Variables: Socio-demographics 
1. Location Respondents were coded according to where they currently lived. 
2. Fisher type This variable refers to their self-categorized main occupation as either: (0) a commercial 

fisherman (1) a sport-fishing guide. 
3. Pluriactivity How many categories of jobs the have. Sportfishing and commercial fishing each 

represent a category; others include construction, crafts, retail, etc. 
4. Years fished How long they engaged in fishing for a living 
5. Own boat Whether they own their own vessel. No = 0, Yes = 1. 
6. Number in 
household 

Number of people living in the same household as the respondent. 

7. Age Current age of respondent 
8. Education Collapsed into three categories: (1) less than a high school education (2) high school 

graduate (3) post-high school education, either academic or technical training. 

Independent Variables–Knowledge, Perceptions, Preferences 
9. Know WSNP Respondents were asked if they knew of the existence of the legally declared national 

park on the West Side. N=0, Y=1. 
10. When heard Date they found about the WSNP, coded into 4 periods: 1=Time of survey, 2= During 

survey research period 3= After park declaration 4= Before park inception 
11. Know groups The respondents were whether they had heard of BNT, BSCA, ANCAT, and TNC. (No 

= 0, Yes = 1). An additive scale (0 to 4) was created of the four. 
12. Resource 
condition 
perception scale 

Respondents were asked whether, over the past 10 years, the resources 
1=increased,2=same, 3=decreased for bonefish, sponge, and crawfish. The answers 
created an additive index collapsed into 3 categories for categorical analysis. 

13-19. Threats Respondents were asked about the threats to the West Side in an open ended question. 
Threats were thematically coded and identified six main categories: nothing, 
nature/storms, chemical fishing, poaching, politics, and development. 

20. Enforcement Respondents were asked if the general fishery rules should be: 1= stronger, 2 = same, or 
3 = weaker. 

21. Development Respondents were asked how they thought the West Side should be used. 1=No new 
development, 2=small-scale ecotourism, 3=large-scale resorts. 4, 5, and 6 deleted for 
analysis. 

22. Children Asked if they want their children to be fishers as well. 1=Yes, 2=Maybe, 3=No. 
23. Interviewer Interviewer 1 and 2 were U.S. females, interviewer 3 was a Bahamian male. 

____________________________________________________________________________________________ 
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CHAPTER 3 
RESULTS 

Survey Results 

Socio-demographic and Resource Use Data  

The study identified fishermen who use the West Side resources from four communities: 

Lowe Sound, Red Bays, Behring Point/Central Andros, and Mangrove Cay (Table 2-1). The 

number of fishers in each community could not be quantified, as there were no official registries 

and fishermen are a mobile group. However, key informants estimated that there were 75–200 

fishers in Lowe Sound, 70–150 in Red Bays, and up to 200 in Mangrove Cay, though all but 

approximately 30 of those from Mangrove Cay fish from large commercial vessels 10+ 

kilometers out to sea for 1–3 weeks at a time, depending on the weather. 

Respondents worked in two main sectors: (1) tourism ("catch and release " sportfishing 

guides), and (2) commercial fisheries (resource extraction). Sportfishing guides work with 

international tourists, fish approximately 40–200 days a year, and can earn approximately $150–

$450 a day. Extractive fishermen harvest a variety of resources from the West Side, such as 

natural sponge, crawfish/lobster, several species of snapper, and other finfish (barracuda, 

triggerfish, etc). Fishers were asked to identify which resource provided their primary source of 

income (Table 3-2): 49% reported crawfishing, 39% reported sponge harvesting, and 12% 

reported snapper. However, many cited difficulty choosing a primary activity, as they would 

engage in all depending on a number of factors such as weather, season, market, and price of gas. 

Economic data from key informants indicated that crawfish was the more lucrative business at 

the beginning of the season (opens August 1st), since they could earn up to $11 per pound, and 

could purportedly bring in up to 200 pounds/person/day. However, as the season progresses, 
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catch declines due to fishing pressure, and with high gas prices, it becomes less economical to go 

the distance necessary to access productive crawfishing grounds. 

Sponge, on the other hand, may bring in less money per effort ($0.50–6.00/sponge 

depending on type, quality, and size, collecting up to approximately 200 sponge/day and 

requiring heavy processing) but is reported to be a dependable income and has no closed season. 

However, some community members mentioned a large sponge die-off that occurred in 1938, 

causing the loss of that resource for a time, as well as the local extinction of the Velvet Sponge, 

the most valuable species for sale. The government sponsored a sponge cultivation project in the 

Bights for a period subsequent to the die-off, but the program was halted several years later. 

Eighty-two (75%) fishermen claimed to fish for snapper (Table 3-2), however only 9 

(12%) of the commercial fishermen claimed it as their most important income, possibly 

indicating a supplementary role for that resource. In addition, 31 people claimed to gather turtles, 

but generally in an infrequent, opportunistic manner, or when requested by a merchant. Two 

people reported taking 200–400 a year, 5 people reported taking 25–55, and 24 people reported 

taking fewer than 25 turtles a year or could not recall. Six people specified that they take green 

turtles and 5 said that they collect loggerhead turtles. Five people volunteered that there were 

regulations on turtle harvest, mentioning either closed seasons on loggerheads or that it is illegal 

to take hawksbills. Three people volunteered that the populations are being driven away because 

of motor boat use. 

Forty-eight percent of the fishers reported that all their income is derived solely from 

marine resources, while 47% cited a secondary source of revenue, and 8% claimed 3 distinct 

income sources (Table 3-1). When asked how they support themselves if weather is bad for a 

long time or catch is low (Table 3-3), the most frequent answer given was savings, both financial 
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as well as food stores and frozen seafood catch. Land based jobs included gathering other natural 

resources (such as crabbing or hunting), construction or mechanical work, food services, and 

retail, while some people went on credit. According to key informants, others moved to 

neighboring islands (such as Chub Cay or New Providence) to look for work. 

The average age of the fishers was 42 and the average years fished was 19. The average 

education was 9th–10th grade and strongly correlated with age (Table C-1), partially due to the 

fact that there were no high schools on the island at that time, so the older fishers did not have 

the opportunity of further schooling. Ninety-four percent of the fishers interviewed were male, 

and 6% female, as few women fished. 

Knowledge of National Parks and Environmental Organizations 

Thirty-seven percent (n=41) of the respondents knew about the West Side National Park 

(Figure 3-1). Of those 41 people, 39% (n=17) learned about the WSNP within the period of the 

survey (May 2006–January 2007), 48% (n=21) found out after legal declaration of the 

boundaries, and 11% (n=5) knew about the park during the planning phases (Table D-2). There 

was no statistically significant difference concerning the percentage of people who knew about 

the WSNP during the summer or winter research periods. 

Eighty-eight respondents had heard of BNT, 66 had heard of BSCA, 34 of ANCAT, and 

29 of TNC. The additive index showed that 15 people knew of 0 organizations, while 22 people 

knew of all four environmental organizations working in the area (Table 3-4).  

Perceptions of Resources and Threats 

There was a general trend as to the perceptions of resource conditions on the West Side 

(Figure 3-2). Fifty-four percent of fishermen reported that the amount of bonefish on the west 

side has increased over the past 10 years, while 21% thought it was the same, another 21% said 

the amount of bonefish was decreasing, and 4 % claimed that it depends on the season and year. 
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Fishermen were fairly evenly split about the state of sponge, while 48% of fishers thought that 

crawfish were declining, though 12% claimed that it depended on the weather or that the 

resource was not decreasing, but was being divided among more fishermen, leading to perceived 

declines per fisherman. However, according to a fisheries official, overall catches have dropped 

over the past 10 years, though this has not been quantified. The scale of environmental 

perceptions was strongly associated with the fishing sector, with the sportfishing community 

viewing the resources as declining more than the commercial fishing community (Spearman’s 

Rho correlation coefficient = 0.400, p < 0.001). 

Responses to an open ended question asking what could harm the West Side were coded 

into six main categories (Table 3-5): development, poaching, chemical fishing, natural causes, 

nothing, and political issues. Development issues were cited most frequently (61 people total), 

with 22 people citing overfishing as a problem, followed by overpopulation, then habitat 

destruction (by construction or boat traffic). Reporting that development was a threat was 

positively correlated with being a sportfisher, having more types of income, owning a boat, and 

having a higher level of education. It was negatively associated with having fished for more 

years, and greater age (Table C-1).  

Poaching issues (47 people total) included general problems with poaching, such as taking 

species out of season and collecting undersized animals. Thirteen people reported foreign 

poaching as an issue, specifying commercial poachers from other islands (Spanish Wells, Abaco) 

and other nearby countries (Haiti, Dominical Republic, and Cuba). Open-ended answers and key 

informants indicated that poachers came from the U.S. as well, as U.S. sportfishers boated into 

The Bahamas, did not employ the legally mandated local guides, and illegally extracted fish. Key 
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informants discussed frequent radio broadcasts announcing the Defense Force apprehending 

foreign poachers, as well as newspaper articles that speak of the issue. 

Thirty-one people reported that chemical fishing is a problem, with activities such as 

“bombing”, which entails enclosing an underwater area containing crawfish and pouring in 

bleach or detergent to kill them all, which aids in rapid collection of the resource but kills 

everything in the area. Twenty-three people felt that storms were a large threat to the area, while 

22 said nothing could hurt the West Side, and 11 people cited various political concerns.  

Preferences for Participation and Outreach  

Respondents were proffered 5 ideas for ways to participate in management of the WSNP 

and were asked to pick the 3 types of community involvement in which they would be most 

interested (Table 3-6). The most frequently chosen ideas were participating in community 

meetings (n=82) and educating the Bahamian community about the WSNP with a visitor’s center 

and tours (n=81). The least chosen idea was community resource monitoring (n=44). 

Respondents were queried about their current news sources and preferences (Table 3-7). 

The most common news sources were the radio (n=85), television (n=63), and posters/fliers 

(n=39). They received fisheries news from the Department of Fisheries and the local fisheries 

officer (n=37), as well as the radio (n=31), and meetings (n=15). When asked their preference for 

how to best communicate with the community about fisheries resources and National parks, the 

vast majority requested community meetings (n=78), often specifying wanting experts and 

managers to come speak with them at the meetings. 

Preferences for Livelihoods, Development, and Management 

When asked whether they want their children to be the same type of fishermen as 

themselves, 55% said no (Table 3-8), citing a number of reasons, the top one being that it is too 

hard and unstable of a living, and the second being that they want their kids to get a better 
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education. Thirty three percent said maybe, since they want their kids to do whatever they wish, 

and 12% said yes, claiming that it’s a good living and they can make good money.  

Respondents were asked to choose the best way to use the West Side (Figure 3-3). Fifty-

four percent preferred leaving the area as it is with no new development, while 27% wanted 

small-scale ecotourism, and 7% wanted large scale resorts in the area.  

Fishermen were split about the general fishery regulations, with 53% claiming that they 

should be stronger, 43% saying they should stay the same, and 4% saying they should be weaker. 

When asked about regulations for the WSNP in specific, fishermen were asked if they thought 

each of the 5 different types of management were a good idea or bad idea (Figure 3-4). The 

volunteer warden system is a method suggested by both BSCA and BNT, and the other four are 

management systems implemented in other Caribbean MPAs or discussed in MPA management 

planning literature. There was most support for establishing a volunteer ranger system (83%, 

n=91), and least support for limiting the number of people who can use the area at a time (38%, 

n=42). During this section of the interview, many people commented about the extreme 

difficulty of enforcing any of these options. There was a particularly negative attitude towards 

the option of limiting the number of people in the park at a time (55 people opposed limiting the 

number of people), partially due to the potential lack of parity in granting access to the WSNP. 

Support for National Parks, WSNP, and Management Zones 

When asked if it was a good idea to have national parks on Andros in general, 70% said 

yes, 26% said no, and 5% said they did not know (Figure 3-1). For those who supported having 

national parks on Andros, the most frequently cited reasons were to create tourism jobs (n=13), 

for future generation (n=11), and general protection (n=10). For those who do not support 

national parks, 21 people cited concern over losing their livelihoods, 6 specifically mentioned 
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that national parks close people out of the area, and 3 said there was nothing to protect against 

(Table 3-9). Of the 4 people who said they did not know, 3 claimed that it depended on the rules.   

Fifty-seven percent of the respondents claimed that it is important to protect the area of the 

WSNP, while 25% claimed that it is not, and 18% said they did not know (Figure 3-1). When 

asked to explain their reasons (Table 3-10), supporters of the WSNP cited wildlife protection 

(n=18) and the importance of the area for breeding grounds (n=11), but some reported concerns 

with personal agendas and potential damage caused by the presence of a private lodge in the 

area. (n=10). Those who said they did not know if the WSNP was important claimed that their 

support of the park depended on the rules (n=7), or reported concerns with political agendas 

(n=3). Those who said that it is not important to protect the WSNP claimed that the park was 

protecting the wrong area or there was nothing special in there (n=9), feared that they would lose 

their livelihoods (n=8) or that there were no threats from which to protect the area, therefore a 

park was unnecessary. 

Given spatial options for park management zones, 50% chose no new management, while 

45% chose one of the three different forms of management zones with increasing intensity of 

management, and 5% gave no response (Figure 3-5).  

Concerns About Parks 

When asked specifically about their concerns for the WSNP (Table 3-11), the most 

frequent response (49%, n=41) was that they need access and fishing rights for their livelihoods. 

This was followed by 15% (n=13) concerned about political agendas and the existence of private 

interests allowing exploitation of the resources within the park. Ten percent (n=8) mentioned the 

difficulty of enforcement of regulations in an area as remote as the WSNP.   

The focus group revealed strong attitudes towards national parks as well, one person 

voicing that it “frightens people,” since everyone depends on fishing for a living and few have 
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alternatives. Some said that they do not want areas closed off, but if they can be guaranteed 

fishing rights, they would agree to the presence of the WSNP.  

Support for National Parks, WSNP, and Management Zones: Bivariate Associations 

The data from this research contain many significant bivariate associations, shown in the 

residual analysis table (Table 3-12). With the small sample size and large number of variables, it 

is not possible to control for all possible root causes of associations, as is often the case with 

social surveys. Therefore, the following is an exploration of a number of associations to examine 

some underlying influences.  

Support for national parks on Andros in general is associated with 12 independent 

variables (Table 3-12). More support is significantly associated (P<0.05, Adjusted Residuals 

>|2|) with: location of residence (positive for Behring Point and Mangrove Cay), being a 

sportfishing guide, knowledge of the WSNP, knowledge of more environmental groups, 

perception of environmental conditions declining, viewing chemical fishing and development as 

a threat, opinion that general enforcement should be stronger, wanting small-scale ecotourism, 

and being interviewed with interviewer 1. Negative views of the park are associated with 

Location (Red Bays), the perception that there are no threats to the WSNP, not wanting any 

development, not wanting children to be fishers, and being interviewed by interviewer 3. 

Support for the WSNP in specific has only 6 statistically significant associated variables 

(Table 3-12), and is positively associated (P<0.05, Adjusted Residuals >|2|) with: being a 

sportfishing guide, knowing of the WSNP, knowing more environmental groups, wanting 

stronger fishery enforcement, and wanting children to be fishers. It is negatively associated with 

having only one type of income.  

Support for management zones for the WSNP is significantly associated with 12 variables 

(P<0.05, Adjusted Residuals >|2|) (Table 3-12). More support for management zones is 
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associated with: having two income types, knowing about the WSNP, knowing 4 environmental 

groups, perceiving the resources as declining, perceiving chemical fishing as a threat, wanting 

stronger enforcement, small-scale development, and being interviewed by interviewer 1. It is 

negatively associated with location (Red Bays), having only one type of income, hearing about 

the WSNP only at the time of the survey, wanting enforcement to be the same, wanting no new 

development, and being interviewed by interviewer 3. 

Associations Among Support Variables 

Contingency tables (Tables E1–E6) for the associations among the response variables 

showed significant χ² measures between all variables. Cronbach's alpha, measuring the reliability 

of these three variables as a scale measuring the same idea, gave a value of 0.585. Though the 

reliability of the scale is reasonable, there were some interesting patterns in the data: in 

conducting a cross-tabulation with the variables support WSNP and support national parks in 

general, 42 respondents appeared in incongruous pairs, claiming that national parks are not a 

good idea, but WSNP should be protected, and vice versa (Table E-1). Support WSNP and 

support management zones also had discordant pairs, with 24 people claiming that the park was 

important to protect, but wanted no new regulations, while 19 thought the area was unimportant 

to protect, then chose management zones rather than no new regulations (Table E-3). Controlling 

for the interviewer did not change the existence of this apparent incongruence.  

Regression Analysis: Predictors of Support for National Parks, the WSNP, and     
Management Zones 

The stepwise logistic regression model for support for national parks on Andros had a 

Nagelkerke R² of .787 and correctly predicted 90% of responses (Table 3-14). This model 

identified 6 significant predictors of influence: location (particularly Red Bays), education, 

perception of environmental condition scale, total number of perceived threats, and development 
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preferences. While viewing chemicals as a threat did not meet the p < 0.05 cutoff, it was still 

included in the model as it created a better model fit.  

The stepwise logistic regression model for Support for WSNP had a Nagelkerke R² of .471 

and correctly predicted 78% of responses (Table 3-15). This model identified 2 significant 

predictors of influence: the number of environmental groups they were aware of, and owning 

their own boat. While location, pluriactivity, and wanting their kids to be fishers did not meet the 

p < 0.05 cutoff, they were important for model interactions and included to create a better model 

fit. 

The stepwise logistic regression model for support for management zones had a 

Nagelkerke R² of .587 and correctly predicted 81% of responses (Table 3-15). This model 

identified 2 significant predictors of influence: perception of environmental condition scale, and 

the perception that development is a threat to the WSNP. The variables that increased model fit 

without significance of their individual effects were: interviewer, pluriactivity, when they heard 

about the WSNP, the perception that there are no threats to the WSNP, and enforcement 

preferences. 

Interviewer Effects 

Interviewer effects were examined in a number of ways. Bivariate associations were tested 

by collapsing variable categories into two by two tables to enable chi-square analysis of the 

smaller sample sizes, then conducting a residual analysis for the full data set, the data set from 

interviewer 1 and 2 (U.S. females), and the data set from interviewer 3 (Bahamian male) (Table 

3-13). Only four variables remained significant across all interviewer divisions and all support 

variables. For the support for national parks variable, support was negatively associated with 

living in Red Bays, the perception that the resources are increasing, and the perception that there 

are no threats to the West Side. Support was positively associated with the perception that 
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resources are decreasing. For the support of management zones variable, support was positively 

associated with preferring stronger fishery laws and negatively associated with wanting weaker 

or unchanged laws. 

Eleven variables remained significant for both the full data set as well as the subset of data 

from interviewer 1 and 2 combined. For the support NP variable, these were: enforcement 

preference and children's occupation preference. For the support WSNP variable, these were: 

know about WSNP, when heard about WSNP, enforcement preference, and children's 

occupation preference. For the support management zones variable, there were: pluriactivity, 

education level, perception of resource condition, perception of chemical fishing as a threat, and 

development preference. 

Four variables exhibited a pattern of significance for the full data set and interviewer 3, but 

no significance for interviewers 1 and 2. Two of these were the fisher type variable (for support 

NP and support WSNP), indicating that interviewer effects may have had an influence in 

creating significance for that variable. However, there are no instances of significant 

relationships changing direction due to the interviewer effects.  

Eleven independent variables which were significant for the full data set lost significance 

in both reduced data sets, which could potentially be a result of the smaller size of the reduced 

data sets, as the statistics are sensitive to sample size. 

All the significant independent variables, including interviewer, were entered into the 

backward stepwise logistic regressions. The interviewer variable did not prove to be a significant 

factor for support NP or support WSNP, but did show significance for the support management 

zones variable. Logistic regressions look at the effects of each variable while holding all others 

equal, therefore it is a more holistic exploration of interviewer effects. However, due to item 
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non-response, the regression could only use 62 of the cases, and must also be interpreted with 

caution.  

Group Meeting Results 

The group meeting was held in Red Bays on May 25th, 2006, before the surveys were 

conducted. Approximately 25 fishers attended the meeting, though an exact count was not 

possible as people entered and left during the meeting. Approximately 15 people spoke in 

response to the 6 main questions presented.  The meeting yielded contextual information and 

addressed some of the same issues as the survey, but in a group setting, which may present 

different results than one-on-one surveys (Marks 2005). Red Bays was the community with the 

most negative attitude towards the parks (Table 3-12), therefore greater depth of information is 

useful to understand their concerns. One element that arose frequently was concern for 

livelihoods, as people claimed that only 3 members of the community had government or 

salaried positions, and the rest were officially unemployed, depending on fishing for their 

livelihoods. Additionally, they mentioned an interest in tourism related jobs (Appendix B).  

One person said that the environment was the same as 20 years ago, while another said 

production had declined, perhaps due to hurricanes. They explained that fishers can only work 

during good weather, which has the dual implications that their income is tenuous, and they are 

not overfishing, since the weather forces them to have closed periods. They also discussed 

fishing methods, saying that cutting sponge and shifting the locations of fishing pressures was an 

adequate management practice already implemented by the fishermen, but that it was a “learning 

process”. They were not willing to discuss locations of fishing effort, but claimed to fish the 

entire Great Bahamas Bank, and from the northern to southern tips of the island, moving around 

to spread out fishing pressure and allow resource recovery. 
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When asked for important areas to protect, the first two answers were “the ocean” and the 

“whole area.” One member then cited being closed out of a national park in the Florida Keys, 

which started a heated debate concerning exclusion from necessary fishing areas, fear of losing 

livelihoods, and confusion as to what a national park means in terms of regulations. One 

fisherman from Exuma Cay cited the case of exclusion from fishing in the ECLSP, which further 

generated a host of comments against national parks, claiming that the fisheries are okay as they 

are and they do not want a national park. However, if they could be guaranteed that they will not 

lose fishing rights, then they would not have a problem with it. 

When asked how they would like to be involved with management, they reiterated that 

there are no problems in the area, that they know the fishery rules, and that they already take care 

of management themselves.  In terms of outreach, they mentioned a number of channels, such as 

the fisheries officer, local government, and community meetings, emphasizing that BNT should 

hold a meeting in Red Bays, and that they want to speak with people in charge of the process. 
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Table 3-1. Socio-demographics for fishers (n=117) 
Variable      % (n)  Mean  SD  
Location        --  --  
 Lowe Sound     22% (26)    
 Red Bays     30% (35) 
 Central Andros      3% (3) 
 Behring Point     15% (17) 
 Mangrove Cay     31% (36) 
Primary resource focus      --  -- 
 Commercial: (Sponge)   25% (29) 
            (Crawfish)   32% (37) 
            (Snapper/scalefish)    8% (9) 
 Tourism (Sportfishing guide)   30 % (35)  
 Other          6% (7) 
Pluriactivity/Income diversity     1.67  .633 
 1 type      44% (48) 
 2 types      47% (51) 
 3 types        8% (9) 
Years fished        19.26  14.45 
 0-10      31% (32)     
 11-20      33% (34) 
 21-30      21% (22) 
 31+      15% (15) 
Own a boat        --  -- 
 Yes       61% (70) 
 No      39% (44) 
Number of people in household     4.12  2.77 
 1-3      46% (49)     
 4-6      38% (42) 
 7-9        8% (8) 
 10+        8% (8) 
Age         42.82  14.12 
 18-30      19% (22) 
 31-43      39% (45) 
 44-56      22% (26) 
 57+      15% (18) 
Gender         --  -- 
 Male      94% (110) 
 Female       6% (7) 
Education        9.64  3.87 
 0-11th grade     43% (50) 
 12th grade (HS graduate)   44% (51) 
 13+ (post-gradate work)     6% (7) 
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Table 3-2. Resources collected on the West Side. Respondents listed all types they collected, and 
then named the resource that accounted for their primary income and secondary 
income. 

             Snapper/           Lobster/          Sportfishing 
             Scalefish          Crawfish        Sponge           guide            Turtle 
Total # people collecting 82    81  54  42  31 
# Primary income    9    37  29  35  -- 
# Secondary income  25    27  20    2  -- 

 
Table 3-3. Responses to “How do you support yourself if weather is bad for a while or catch is 

low on Andros?” Answers were open-ended, coded thematically, and divided by 
sportfishing vs. commercial fishing communities. Note the reliance on savings. 

   Sportfishing   Commercial 
Income Source   guide (n=35)  fishers (n=75)            
Land based natural resources:  
 Crabbing  (land crab)                --            11 
 Hunting  (wild boar)                1   5 
 Straw work      --   3 
Agriculture       1   1 
Work/own restaurant/bar    --   5 
Work/own retail    3   2 
Mechanic/ Construction (carpentry, electrician, etc.) 9            11 
Government job      --   2 
Musician       --   2 
Unspecified land jobs     --   4 
Savings                14            31 
Credit       1   1 
Nothing       2   5 
Move to other islands for work    1   2 

   Not a problem      4   2 

 
Table 3-4. Knowledge of conservation/management organizations. Upper section lists number of 

people aware of each organization. Lower section displays the additive index of how 
many organizations each person knows. 

Organization    # People aware of it   
Bahamas National Trust (BNT)     88 
Bahamas Sportfishing and Conservation Association (BSCA) 66 
Andros Conservancy and Trust (ANCAT)    34 
The Nature Conservancy (TNC)     29    
Additive Index of how many organizations people know          # people    
Know 0 organizations     15 
Know 1 organization     33 
Know 2 organizations     30 
Know 3 organizations     12 
Know 4 organizations     22 
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Table 3-5. Perceptions of threats to the West Side National Park. Open ended question, 

respondents could list unlimited ideas, which were coded for common themes. 
Threat     # People citing theme                
 
Development        (61 total) 
 Overfishing     22 
 Overpopulation    13 
 Habitat destruction/construction  11 
 Boats disturbing habitat     5 
 Oil drilling/spills      4 
 Big commercial vessels     3 
 Future large scale fishing     1 
 Increasing fishing technology     1 
 Increasing demand for product    1 
 
Poaching          (47 total) 
 Poaching (out of season, under-sized) 24 
 Foreign poaching    13 
 Condos       4 
 Traps        3 
 Crabbing       2 
 
Chemical         (31 total) 
 Bleach/Joy/Gas fishing   29 
 Trash        2 
 
Natural          (24 total) 
 Storms/Hurricanes    23 
 Sharks        1 
 
Nothing         (22 total) 
  
Politics         (11 total) 
 Private lodge within WSNP bounds      4 
 AUTEC       3 
 Political agendas      2 
         Lack of education     2 
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Table 3-6. Preferences for community participation. Each respondent was given the 5 options for 
participation in management listed below and was asked to choose the 3 out of 5 
possible options that they would personally be most interested in doing. 

Activity type # People 
Attend community meetings 
Educate the Bahamian community (visitor center and tours) 
Educate tourists (visitor center and tours) 
Act as volunteer park warden (enforcement) 
Community resource monitoring (biological) 

82 
81 
62 
60 
44 

 
Table 3-7. Preferences for outreach methods and current news sources. 

Source/Method 

Where do you 
get general 
news? 

Where do you get 
marine resource 
news 

What is the best way to 
share info about NPs? 

Radio 
Television 
Posters/fliers 
Newspaper 
Community meetings 
Word of mouth 
One-on-one with experts 
Government (general) 
Department of Fisheries    
Local Government 
Ministry of Tourism 
Church 
Conservation orgs 
Fishery buyers 
Internet 
Seminar 
School 
Festivals/Fish fry 
Do not receive news 

85
63
39
27
4

15
-- 

37
-- 
1
2

24
3
1
3
-- 
-- 
-- 
--

31
9
4
5

15
13
-- 
-- 

37
5
2
-- 
8
3
1
-- 
-- 
-- 
6

10
4
9
3

78
9

11
1
3
3
-- 
1
-- 
-- 
-- 
4
3
2
--
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Table 3-8. Fishers' preferences for their children's occupations and reasons for that choice. 
Responses to “Do you want your children to be [same fisher type] as well?” 

Response                       Yes (12%)  Maybe (33%)         No (55%)  
Reason                 n=14       n=36           n=60  
Too hard of a living    --         3   31 
Good living/make good $   9         2    -- 
Whatever they want to be   --       24     5 
Should get a better education  --         3     8 
Should have land jobs   --        --     1 
Should have office jobs   --        --     4 
Should have a better living than them --         1     7 
Girls do not fish    --         4     6 
Fisheries declining    --         --     3 
Should have multiple jobs   --         2     -- 
Children should work with parents 2  --     --  

 
Table 3-9. Responses to “Why do you (support/ not support) general national parks on Andros?" 

N = # of people. Open-ended responses were coded for themes. 
            Support NP      Do not know      Do not support NP 
Reason                      70% (n=79)      4% (n=5)            26% (n=29)          
 
Ecological  
 Protect wildlife     9  --   -- 
 Breeding grounds/habitat    8  --   -- 
 No threats      --  --    3 
 
Economic/Livelihoods 
 Lose livelihoods/access    8  --  21  
 Improve fishery resources    5  --   -- 
 Create tourism/jobs   13  1   -- 
 
Future Generations    11  --   -- 
 See new things     5  --   -- 
 
Management 
 Protection (unspecified)  10  --   -- 
 Depends on rules     5  3   1  
 NP excludes local people    1  --   6 
 Need participation/equity    4  --   -- 
 Better management     2  --   -- 
 Need education     1  --   --  
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Table 3-10. Responses to “Why do you (support/ not support) the protection of the West Side 
National Park?” N = # of people. Open-ended responses were coded for themes. 

                 Support WSNP      Do not know     Do not support WSNP 
Reason      57% (n=65)         18% (n=20)       25% (n=28)        
 
Ecological  
 Protect wildlife   18  --  -- 
 Breeding grounds/habitat  11  --  -- 
 No threats     --  --  7 

Nothing special/ protecting      
  wrong area    2  1  9 
 If do not harvest sponge, they die --  --  2  
 
Economic/ Livelihoods 
 Improve fishery resources   9  2  1 
 Lose livelihoods/access   3  --  8    
 Create tourism/jobs    2  --  -- 
 
Future Generations     4  --  -- 
 
Management  
 Protection (unspecified)    4  1  1 
 Depends on rules     1  7  -- 
 Private interests/lodge in WSNP 10  3  -- 
 Hard to enforce     3  --  7 
 NP excludes local people    --  --  3 
 Foreign poaching     6  --  -- 
 Need education     1  --  -- 
 Will not harm anyone     3  --  -- 
 Too big      --  --  2 
 Stay same       --  --  1 
 Want whole West Side    1  --  --    
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Table 3-11. Concerns about the West Side National Park. Respondents provided multiple ideas, 
which were coded for themes. 

Concern                  % People citing (n=84)   
Need access and use for livelihood     49%  (41)  
Private interests/Lodge inside boundaries of WSNP   15%  (13) 
Difficulty of enforcement      10%   (8) 
Need jobs           8%   (7) 
Need for effective conservation, not just boundaries     8%   (7) 
Lack of community awareness and inclusion      7%  (6) 
Depends on rules of the park        5%   (4) 
Potential park fees         2%  (2) 
Need more local participation        2%  (2) 
Tourism can cause problems        2%   (2) 
Unfair to put any restrictions on locals      2%   (2) 
WSNP will not harm people        2%   (2) 
NP closes people out         2%   (2) 
WSNP is too big         2%   (2) 
Need appropriate boundaries        1%   (1) 
Foreign poaching         1%   (1)    
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Table 3-12. Significant relationships between support variables and independent variables. 

Adjusted standard residuals for significant χ² associations: values higher than |2| 
indicate influence of that category (cell) in favor (+) or not (-) of support. 

Variable   
Support NPs 
on Andros 

Support            
WSNP 

Support 
Management Zones 

Location Lowe Sound -- -- --
 Red Bays -5.4 -- -3.5
 Central Andros/BP 2.4 -- --
 Mangrove Cay 2.3 -- --

Fisher Type Sportfishing guide 2.6 2.1 --

 Commercial fisher -2.6 -2.1 --
Pluriactivity 1 Type -- -2.3 -3.1
 2 Types -- -- 2.0
 3 Types -- -- --

Education 0-11th grade -- -- -2.1

 12th grade (HS) -- -- --
 13+ (post-graduate) -- -- --
Know about  
   WSNP Yes 2.7 2.1 3.2

When heard     
   WSNP 1. Informed at survey -- -- -3.2

 2. Survey period -- -- --
 3. After park creation -- -- --
 4. Prior to park  -- -- --
Know groups 0 -- -2.6 --
 1 -- -- --
 2 -2.7 -- --
 3 -- -- --
 4 3.5 2.6 2.9

Increasing -4.2 -- -3.4Resource condition 
    perception scale Same -- -- --
 Decreasing 3.0 -- 2.6
Threat: Nothing Present -2.9 -- -2.0
Threat: Chemical Present 2.1 -- 2.6
Thrt: Development Present 2.9 -- --
Enforcement Weaker -- -- --
 Same -4.6 -2.5 -4.5
 Stronger 4.2 2.3 4.9
Development No new development -3.4 -- -3.9
 Small-scale tourism 2.9 -- 4.2
 Large-scale dev. -- -- --
Children Yes -- 2.2 --
 Maybe -- 2.1 --
 No   -2.5 -3.5 --
Interviewer Interviewer 1 3.3 -- 2.9
 Interviewer 2 -- -- --
  Interviewer 3 -4.7 -- -4.5
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Table 3-13. Interviewer effects: adjusted standardized residuals for significant chi-square associations for support variables. Data are broken into three sections to 
examine interviewer effects (Full data, interviewer 1&2, and interviewer 3. Values greater than |2| indicate a significant influence of that category 
on responses in support (+) or not (-) of the dependent variables.    

    Support NP Support WSNP Support Management Zones 

Variable   
Full 

Data 
Interviewer 

1&2 
Interviewer 

3 
Full 
data 

Interviewer 
1&2 

Interviewer 
3 

Full 
data 

Interviewer 
1&2 

Interviewer 
3 

Location Lowe Sound -- -- -- -- -- -- -- -- -- 

 Red Bays -5.4 -3.6 -2.6 -- -- -- -3.5 -- -- 

 Central Andros/BP 2.4 -- -- -- -- -- -- -- -- 

 Mangrove Cay 2.3 -- -- -- -- -- -- -- -- 

Fisher Type Sportfishing guide 2.6 -- 2.7 2.1 -- 3.0 -- -- -- 

 Commercial fisher -2.6 -- -2.7 -2.1 -- -3.0 -- -- -- 

Pluriactivity 1 Type -2.0 -- -- -2.3 -- -2.1 -3.1 -2.2 -- 

 2+ Types 2.0 -- -- 2.3 -- 2.1 3.1 2.2 -- 

Education 0-11th grade -- -- -- -- -- -- -2.1 -2.3 -- 

 12th+ grade (HS) -- -- -- -- -- -- 2.1 2.3 -- 

Know about WSNP  Yes 2.7 -- -- 2.1 2.0 -- 3.2 -- -- 

When Heard WSNP    Survey period -2.4 -- -- -2.3 -2.2 -- -2.2 -- -- 

 Prior to park est.  2.4 -- -- 2.3 2.2 -- 2.2 -- -- 

Know Groups 0 to 1 -- -- -- -2.5 -- -2.3 -- -- -- 

 2 to 4 -- -- -- 2.5 -- 2.3 -- -- -- 

Increasing/same -3.0 -2.1 -2.1 -- -- -- -2.6 -2.0 -- Resource Condition 
Perception Scale Decreasing 3.0 2.1 2.1 -- -- -- 2.6 2.0 -- 
Threat: Nothing Present -2.9 -2.2 -2.1 -- -- -- -2 -- -- 

Threat: Chemical Present 2.1 -- -- -- -- -- 2.6 2.0 -- 

Thrt: Development Present 2.9 -- -- -- -- 2.9 -- -- -- 

Enforcement Weaker/same -4.2 -3.2 -- -2.3 -2.0 -- -4.9 -3.3 -2.8 

 Stronger 4.2 3.2 -- 2.3 2.0 -- 4.9 3.3 2.8 

Development No new dev. -3.2 -- -- -- -- -- -4.2 -2.7 -- 

 Small-scale tourism 3.2 -- -- -- -- -- 4.2 2.7 -- 

Children Yes/ maybe 2.5 2.0 -- 3.5 2.9 -- 2.1 -- -- 

 No   -2.5 -2.0 -- -3.5 -2.9 -- -2.1 -- -- 
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Table 3-14. Logistic regression for support for national parks on Andros. Nagelkerke R Square 
=.787 (R² equivalent for logistic regression), indicating the model explains 
approximately 78% of outcomes. Ninety-percent of the responses were predicted 
accurately from the model, with a Hosmer Lemeshow test of 0.409 (> 0.05 indicates 
good model fit). 

Variable B S.E. Wald df Sig. Exp(B) 
 Location (MC)   6.829 3 0.078  
 Location (LS)  -0.143 1.485 0.009 1 0.923   0.867
 Location(RB)  -3.262 1.398 5.449 1 0.020   0.038
 Location (BP)   0.745 1.596 0.218 1 0.641   2.106
 Education   0.572 0.202 8.003 1 0.005   1.772
 Resource cond. scale   1.314 0.560 5.500 1 0.019   3.721
 Threat: Chemicals   2.820 1.497 3.551 1 0.060 16.783
 Threat: Total  -2.363 1.024 5.326 1 0.021   0.094
 Development preference    2.576 1.190 4.687 1 0.030 13.140
 Constant -12.179 5.209 5.466 1 0.019   0.000

 
Table 3-15. Logistic regression for support for the West Side National Park. Nagelkerke R 

Square =.471 (R² equivalent for logistic regression), indicating the model explains 
approximately 47% of the outcomes. Seventy eight percent of the responses were 
predicted accurately from the model, with a Hosmer Lemeshow test of 0.238 (>0.05 
indicates good model fit).  

 Variable B S.E. Wald Df Sig. Exp(B) 
 Location    2.478 3 0.479  
  Location (LS) 0.577 0.935 0.380 1 0.537 1.780
  Location (RB) 0.495 0.920 0.290 1 0.590 1.641
  Location (BP) 2.129 1.355 2.469 1 0.116 8.405
  Pluriactivity 0.861 0.566 2.311 1 0.128 2.366
  Own boat -1.671 0.804 4.326 1 0.038 0.188
  Know groups 0.716 0.329 4.737 1 0.030 2.045
  Children -0.980 0.556 3.111 1 0.078 0.375
  Constant 0.059 2.033 0.001 1 0.977 1.060
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Table 3-16.Logistic regression for support for management zones of the West Side National 
Park. Nagelkerke R Square =0.587 (R² equivalent for logistic regression), indicating 
the model explains approximately 58% of the outcomes. Eighty one percent of the 
responses were predicted accurately from the model, with a Hosmer Lemeshow test 
of 0.551 (>0.05 indicates good model fit).  

  B S.E. Wald df Sig. Exp(B) 
 Interviewer    3.926 2 0.140  
  Interviewer(1) 1.502 0.850 3.119 1 0.077 4.489
  Interviewer(2) 1.920 1.148 2.795 1 0.095 6.819
  Pluriactivity 0.967 0.609 2.520 1 0.112 2.631
  When hear WSNP 0.026 0.030 .779 1 0.377 1.027
  Resource cond. scale 0.603 0.239 6.348 1 0.012 1.828
  Threat: Nothing -1.856 1.256 2.182 1 0.140 0.156
  Threat: Development -2.162 0.903 5.727 1 0.017 0.115
  Enforcement 1.272 0.734 2.997 1 0.083 3.567
  Constant -9.061 2.869 9.976 1 0.002 0.000
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Figure 3-1. Knowledge and support of national parks and the WSNP. 
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Perceptions of Resource Trends
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Figure 3-2. Perceptions of resource trends. Respondents were asked if the amount of [resource] 

had increased, stayed the same, or decreased over the past 10 years. The "General 
Environment” examines the expected trend over the next 10 years.  
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Figure 3-3. Preferences for development on the West Side. Respondents were asked how they 

thought the West Side should be used and given the above (closed-ended) options. 
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Opinions concerning regulations for WSNP
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Figure 3-5. Support for management zones for the West Side National Park. Respondents were 

asked to choose from 4 options, ranging from no new regulations to most restrictive.
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CHAPTER 4 
DISCUSSION 

Socio-Demographics of the Androsian Fishers on the West Side 

Approximately half of all fishermen interviewed work solely with marine resources for a 

living. For those who reported multiple incomes, fishing provided the majority of their income 

for all but 5 people. The issue of livelihood needs repeatedly emerged in most open-ended 

questions; for example, 21 people who do not want national parks on Andros cited concern over 

potential loss of livelihoods. When asked about their general concerns about the park, 41 fishers 

mentioned needing access and fishing rights for their livelihoods, some saying that the 

government can not expect people to avoid using an area unless they provide alternative 

incomes. The group meeting also emphasized the problem of unemployment, and that fishers 

cannot support management that will detract from their income. There was a positive association 

between having more than one distinct income and supporting management zones. This suggests 

that the less dependent people are on the fishery, the more willing they are to support regulated 

management practices.  

The specific livelihood method was associated with support for MPAs in the bivariate 

analyses (Table 3-12): sportfishing guides were significantly associated with support for both 

national parks and the WSNP, so they may be an important target group to consider during 

management planning. However, the fishing type was not associated significantly with support 

for management zones, implying a more complex set of interactions of the issues. Additionally, 

that relationship did not appear for the subset of data with interviewer 1 and 2, and in the 

regression analysis the type of fisher never featured as a significant predictor (perhaps also due 

to issues of multicollinearity which were not possible to tease apart with the small sample size). 

Therefore this suggests that while the commercial fishing and sportfishing communities may 
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have differences, there may be intervening factors at play as well, so focusing on this difference 

in an attempt to address support for national parks should be approached cautiously.  

It is also important to reemphasize that many of the fishers work with multiple resources. 

The geographic communities are comprised of mixed fishing types, particularly in Lowe Sound 

and Mangrove Cay. The lack of clear separations among categories may help explain the vast 

number of significant bivariate associations, which could not be teased out due to the limitations 

of the sample size. 

Knowledge of National Parks and Environmental Organizations 

Only 37% of the surveyed resource users knew about the West Side National Park, despite 

the fact that most of the fishers know the area. Knowledge of the WSNP was significantly 

associated with knowledge of the environmental groups (Table C-1), suggesting that the 

organizations may be an important source of information on the topic. Prior research also 

indicates that association membership increases support for management (Perez-Sanchez & Muir 

2003; Pomeroy & Berkes 1997), which may be an important element for these local management 

organizations to consider. 

Knowledge of the WSNP is also significantly and positively associated with all support 

variables (Table 3-12). Additionally, the length of time people have known about the park was 

strongly associated with preference for management zones, with less support from the people 

who found out more recently (Table 3-12). This evidence lends credence to the suggestions that 

not only knowledge of the MPA, but early involvement in the project, leads to greater support for 

management. This has been found in other situations internationally (Alexander 2000; Infield 

1988; McClanahan et al. 2005; Pomeroy & Berkes 1997) and has been acknowledged by the 

conservation organizations involved with the WSNP (BNT meeting, February 2006).  
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Education was cited frequently by respondents as an important element for the community, 

and “educating the Bahamian community about the West Side” was chosen by approximately 

70% of the survey respondents as a method of participation. That question also incited strong 

verbal support to the effect that education is a necessity. Therefore, it seems that the community 

may be receptive to educational efforts from the conservation organizations.  

Additionally, it is important to note that there is confusion about what the WSNP is and 

what it means. When asked whether they knew that the park existed, a number of respondents 

initially said yes, referenced the privately owned area enclosed within the WSNP (Flamingo 

Cay) as the park boundaries, and said they were not allowed in the National Park, which was 

reported as a source of frustration. While there was no way for this research to verify these 

claims, it seems important to recognize this confusion, take it into account when planning an 

outreach message, and work with the private owner as park management is planned.  

Perceptions of Resources and Threats  

The perception that marine resources are declining was associated with both support for 

management zones as well as support for national parks (which is one of the associations which 

remained consistent across all interviewer data sets). This association makes intuitive sense, as 

people who perceive the environment to be declining or susceptible to degradation may 

recognize the need to take action to halt the decline (Alessa et al. 2003; Cottrell 2003; Sesabo et 

al. 2006). This is corroborated by the perceptions of threats: people who perceived 

“development” as a threat were more likely to support national parks, while those who cited that 

there are no threats to the area were less likely to support national parks. This information 

suggests that an important outreach component could be to address the perceptions that the 

environment cannot be depleted. On a cautionary note, this association of increasing resources 
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and lack of support for national parks could conceivably be a function of people against national 

parks reporting that the environment is fine, in order to avoid external management. 

Preferences for Livelihoods, Management, and Development 

The majority of fishers preferred to have no new development, but interestingly, that was 

negatively associated with support for management zones, as people who did not want 

development also tended to be against additional regulation. The most favored management 

method was the volunteer warden system, and according to the group meeting outcome, some 

fishers wanted to maintain the current status. This can be an important element for discussion, as 

the establishment of parks may be a means of preventing environmental damage from large scale 

development, not necessarily a method of halting local fishing, which may work as a common 

point of interest for collaboration.  

The development variable additionally reveals that people who think national parks are 

important are also more likely to prefer greater intensity of development, which can make sense 

in light of the fact that the second most common option, after no development, is small scale eco-

tourism. Table 3-9 shows that the creation of tourism opportunities and jobs is the most frequent 

explanation of support for national parks in general. Additionally, lack of livelihood resources 

are reported most frequently in response to the concerns about parks, though a majority of people 

would prefer for their children not to be fishers. While there is no clear causal direction, the duel 

preference for parks and small-scale development may be associated with the perception that 

parks will provide tourism jobs, allowing for alternative occupations and thereby garnering 

support. This is seen in many MPA situations, where tangible benefits have raised the support of 

conservation areas.  

However, it is important to note that only 7% of respondents preferred large scale resorts 

on the West Side. Ecological reasons were most frequently reported as explanation of support for 
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the WSNP (n=31), and economic reasons were reported by less than half of that (n=14). This 

indicates a broader suite of local interests, rather than a single concern for the economic 

situation. 

Support for National Parks, the WSNP, and Management Zones: Inconsistencies and 
Implications for Future Work 

While a majority of people support national parks in general (70%), fewer people support 

the WSNP in specific (57%), and fewer still support the implementation of management zones 

(50%). This is not surprising in light of livelihood concerns, as an idea may seem feasible in the 

abstract, but once it is given boundaries and regulations, potential personal implications may 

become more concerning to the respondent. 

In addition to declining support for more specific actions, there is a high frequency of 

apparently discordant pairs when comparing the response variables. For example, 24 respondents 

support the WSNP but do not support management zones, while 19 respondents do not support 

the WSNP yet support management zones (Table E-3). This may partially be explained by the 

fact that the southern section of the current park boundaries covers an area identified as 

important fishing grounds for some respondents, particularly from the southern communities. 

Additionally, some respondents who voiced support for the park did so conditionally, for 

example saying that they support parks, but not if they may lose fishing access or if it is 

politically motivated.  

However, as there is not yet clarity as to potential management for the area or what a 

national park entails, respondents may be reacting to a suite of issues, and there may be a great 

deal of internal, contextual interpretation concerning personal implications of potential 

management actions. This may also be an indication that people are thinking through some of the 

issues for the first time as they are being surveyed. This reflects findings concerning general 
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survey research that showed that respondents may be inconsistent in matters that they do not 

contemplate often or for which they are internally conflicted (Converse 1974, Zaller & Feldman 

1992). It is also potentially a tribute to the power of survey research as an outreach tool 

(Chuenpagdee et al. 2004)—in response to the question of the best way to communicate with the 

community about resources, some of the respondents who said “one-on-one” (Table 3-7) 

followed that comment with “just like what you’re doing now.” 

In the logistic regressions (Table 3-14 to 3-16), inputting the same independent variables 

into the models for all three support variables led to a different suite of predictors for each. This 

may be an indication that in thinking about each question, different concerns are considered, and 

there is not just one general “support” thought process. For instance, the support for national 

parks in general variable was predicted by location, education, threat and environmental 

perception variables, and development preferences. Support for the WSNP on the other hand was 

predicted by more tangible, socio-demographic elements, such as owning a boat, pluriactivity, 

location, and whether they want their children to be fishers (which may possibly be taken as an 

indication of quality of life, since the most frequent response was that fishing is too hard). So it 

becomes more of a question of specific livelihoods concerns, versus support for a general 

principle. The management zone model showed significance for the perception of the resource 

conditions and the perceptions of development as a threat. The frequent inclusion of resource 

condition and threat perceptions indicated an important role of these factors, which may be used 

for an outreach message to promote management effectiveness.  

MPAs and Management Effectiveness: The Caribbean Context 

Recent reviews in the Caribbean yield varying accounts of MPA numbers and 

effectiveness. Kelleher et al.(1995) report that the Wider Caribbean region contains one of the 

highest concentrations of MPAs globally, with 93 MPAs identified in this region in 1988. 
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However, according to their analysis, two-thirds of these MPAs are not achieving their stated 

management objectives. A more recent study by Geoghegan et al. (2001) contacted 75 MPAs in 

the Central Caribbean region, and found that approximately 25% have no management at all, 

29% have low management, 37% have moderate management, and only 8% have high 

management. Burke and Maidens (2004) identified 285 MPAs in the Wider Caribbean region, 

reporting good management for only 6%, partial management for 13%, inadequate management 

for 38%, and the rest unknown. However, all three studies rate management effectiveness 

according to different management goals and evaluation criteria, illustrating the difficulty in 

creating an accurate comparison across locations, particularly as the first two surveys relied on 

self-rating (Alder et al. 2002). 

Governance may play a large role in the success of MPA management. According to 

Garaway and Esteban (2003) using the data from Geoghegan et al. 2001, 68% of MPAs with a 

mechanism for local participation had moderate to high management effectiveness, whereas 

those MPAs with low stakeholder involvement have only 15% moderate to high management 

effectiveness. Additionally, 30% of the MPA managers surveyed volunteered information about 

problems with local compliance end enforcement of MPA regulations.  

Geoghegan et al. (2001) present the management types of each of the active MPAs they 

contacted: 15 employ fishery restrictions, 11 use zoning regulations, 7 use a mixture of zoning 

and fishery regulations, and 8 prohibit all resource extraction in the MPA. The WSNP does not 

yet have a management plan, but BNT is considering the possibility of managing with multi-use 

zones (BNT community meetings, May 2007), which fits within the realm of experiences of the 

MPA networks currently in place in the Caribbean. 
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Kelleher et al. (1995) report eight main reasons why MPA management plans have been 

faltering globally: 

• Insufficient funds and technical resources for management plans 
• Lack of properly trained staff 
• Sparse biological data 
• Insufficient public support and engagement 
• Inadequate enforcement 
• Overuse of resources 
• Impacts from surrounding areas 
• Ambiguous governance 
 
It is beyond the scope of this work to provide guidelines for management effectiveness, other 

than to reiterate that public support and engagement are among the key issues for MPA 

management success both globally and within the Caribbean region, and therefore should be 

given due consideration. 

MPA Regulations: Compliance and Enforcement Concerns 

A related element to be addressed is the question of compliance with new regulations. 

When questioning respondents about support for various types of regulations, a common 

question raised was: “How will they enforce that?” The WSNP is a relatively large area: 68, 257 

ha, as compared to the median global MPA area of approximately 1,500 ha. There is currently 

little traffic through the WSNP, which can be a positive factor, as there is apparently little current 

pressure on the area. However, this could become a problem of manpower if enforcement 

becomes an issue. One indication of this issue is that approximately 83% of the respondents 

claimed that a volunteer warden system is a good idea, but only about 50% chose that option for 

participation, many qualifying that it could potentially be a life-threatening task, as there is no 

one to call for help and poachers may be armed. Local leaders also state that illegal fishermen 

come from the U.S. and other islands via boat and float-planes, and they claim there is no 

reasonable way to catch violators, so the lack of accessibility might become a management 
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constraint. This is in accord with Agrawal’s (2002) framework which states that an “overlap 

between user group residential location and resource location” is beneficial. The lack of such an 

overlap may cause enforcement problems in this scenario. 

Some research suggests that greater program participation and support will lead to a 

heightened sense of legitimacy of the management scheme, and will therefore garner greater 

compliance with regulations (Crawford et al. 2004; Jentoft et al. 1998; Pollnac et al. 2001), 

However, Hampshire (2004) writes that “poaching” is in itself not viewed negatively by all, and 

many locals see nothing wrong in taking from what they view as their own waters. This was 

voiced frequently in terms of needing the right to “take a meal” and feed their families. Lepp and 

Holland (2006) found that people associated state level corruption and private interests with a 

conservation program in rural Uganda, which led to little legitimacy, and therefore negative 

attitudes and lack of compliance. This suggests a need for caution in the Andros case as well (see 

Crawford et al. 2004 for a thorough treatment of compliance and enforcement issues within the 

MPA context). 

Community Consensus 

While there were some opinions held by a strong majority of respondents, such as support 

for national parks in general (70%) and support for a volunteer ranger system (84%), there were 

also many questions that received fairly split distributions, such as perceptions of sponge 

resource trends and attitudes towards certain regulations. This implies a relatively low state of 

consensus among fishers, which has been found to be the case in many locations globally 

(Hampshire et al. 2004; Perez-Sanchez & Muir 2003; Richardson et al. 2005; Sandersen & 

Koester 2000). Gelcich (2005) cites that “current policies assume that fishers will respond 

homogeneously and deterministically,” which may lead to inappropriate management outcomes. 

Therefore it is important to contact a representative sample of stakeholders to ensure that all 
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views are taken into account. Managers need to understand potential attitudinal differences in 

order to be more participatory and inclusive and hence, effective.  

Limitations of the Study 

While this research provides baseline data and preliminary insight into the surveyed 

community, there are a number of issues which necessitate caution. Fishing rights and access to 

livelihood needs are contentious issues, and there are examples of violent conflict concerning 

resource use rights in The Bahamas. Therefore, there is naturally some suspicion surrounding 

such research. This may influence respondents to answer survey questions cautiously or in a 

manner which they believe will secure their needs, which may bias the results. This couples with 

the frequently encountered social desirability bias, as well as a lack of consistency in answers, 

possibly due to the newness of the information and lack of practice in thinking through the 

implications of national parks. Other potential sources of bias include the non-random sample 

(which precludes interpreting these data as representative of the whole community) and small 

sample size.  

Multiple surveyors added a potentially strong effect, which was explored in a variety of 

ways. In the bivariate residual analysis data (Table 13-12), interviewers 1 (female from the U.S.) 

and 3 (male from The Bahamas) had statistically significant associations with both support of 

national parks and support of the management zones; respondents were significantly more likely 

to report supportive attitudes to interviewers 1 and 2, and more likely to report non-supportive 

attitudes to interviewer 3. When the data sets were broken down by interviewer, only four 

variables retained significance across all datasets: location, perception of the resource conditions, 

perception of nothing as a threat, and preferences for enforcement (Table 3-13). However, this 

could partially be due to the reduced sample size upon separating the data, as the chi-square 

statistic is sensitive to small samples. Furthermore, while there are instances of lost significance 
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when the data are divided, there are no cases in which associations are reversed by the 

interviewer. 

 The logistic regression analyses (Tables 3-14 to 3-16) additionally suggest that, holding 

all other variables constant, the interviewer variable is not significant for support NP and support 

WSNP. However, it does play a statistically significant role in the support management zones 

variable, perhaps indicating that as the questions became more sensitive and issues more likely to 

impact the respondent, the interviewer effect became stronger. Unfortunately, due to this small 

sample size and item non-response, this bias could not be fully teased apart, and therefore 

necessitates caution in the interpretation of the results.  
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CHAPTER 5 

RECOMMENDATIONS AND CONCLUSIONS 

Implications for Outreach and Participation 

Outreach may play an important role in creating a successful national park. While radio 

broadcasts were the most common way that respondents received their news, there was a great 

emphasis on wanting more personal contact with management staff to discuss National Park 

issues. Seventy-eight people requested group meetings to discuss the issues and learn more about 

it, and 11 more wanted one-on-one meetings with officials. Research suggests that early and 

frequent involvement of the community in management planning is associated with support for 

national parks. While such intensive interaction might not always be possible due to time and 

financial constraints, active involvement with the resource users seems a vital element of an 

outreach campaign. 

In reference to the specific message, clarity as to the definition of a National Park appears 

necessary for success of the park. The documented concern about losing livelihoods indicates 

that people assume that a national park means that they will be excluded from the area. However, 

at recent community meetings (May 2007, January 2007), BNT staff told attendees that no 

restrictions will be implemented without negotiating acceptable rules with the community. 

Therefore, if management bodies can work with all the stakeholders, these concerns may be 

addressed, and clarity of personal implications for fishers may ease much of the tension. 

Additionally, clarity of what a park entails may help garner the support of those who wanted no 

new development, as BNT has been framing the West Side National Park as a means of 

minimizing the potential negative effects of large-scale development of the area, rather than as a 

method to stop locals from fishing. This message has not yet reached many of the fishers at the 

time of this research, so greater dissemination of this message could potentially ease tensions. 
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Since support for parks and the WSNP is associated with knowledge of conservation 

organizations, it may also follow that more publicity of these groups, increased membership, and 

outreach in general, could help with attitudes towards parks. However, with multiple groups 

working on the ground, it is important that they collaborate to craft outreach messages that do 

not have negative or contradictory messages about each other (McClanahan et al. 2005).  

Another element associated with support of parks was the perception of environmental 

threats and resource declines. Therefore, an outreach message which includes examples of 

declines in other fisheries and the effects of various local threats, as well as the potential benefits 

of management, may have a positive effect on support for the WSNP. Though community 

resource monitoring was the least often chosen option for participation, it was still chosen by 44 

people, indicating a potential for a program which could both engage the community as well as 

determine the biological success of the park. This could help fishers track resource abundance 

trends and respond to them. Pomeroy (1997) found that not only actual resource increases, but 

also the perceptions of impacts of the program are important. Therefore it would be beneficial to 

make sure that the community is aware of even small gains or positive outcomes in order to start 

building trust and a sense of self-efficacy.  

Due to the strong concern over loss of livelihoods, as well as the majority of people not 

wanting their children to continue to fish, creating jobs associated with the park could also be a 

large factor in forging support for the park. While this is not always feasible, this is again an 

instance in which even small gains may aid in perceptions that could lead to building up the 

project little by little.  

Conclusions 

Common pool resources are challenging systems to manage, with insecure tenure and 

resource availability, multiple levels of management, many stakeholders, and much at stake. 
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Support for conservation endeavors was associated with many factors which were not easily 

analyzed to reveal clear and unique predictors of national park and management support. The 

fishers exhibited a great deal of concern about the parks, frequently speaking of concerns about 

losing their livelihoods, and of frustrations with politics and personal agendas interfering with 

sound management.  

Yet, despite such fears and concerns, a majority of the respondents claimed to support 

national parks, the West Side National Park, and management zones. This is a good sign for the 

potential for collaboration and sustainable resource management, as people concerned for their 

livelihoods are still willing to consider options and enter into a discussion with managers to 

potentially support conservation measures. While Andros is at the beginning of the process to 

develop both biologically effective and socially acceptable resource management plans, the 

communities and conservation organizations have taken a first step in moving towards a more 

collaborative process to involve stakeholders in creating sustainable resource use systems. 
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APPENDIX A 
SURVEY QUESTIONNAIRE 

Note: Survey layout collapsed to shorten for the purpose of the appendix. 

Interviewer______________  # Interview_____________ Date _______________ 
      
(Do not write the name of the person you are interviewing–write the number, and enter number into XL) 

Andros Island Marine Resource User Survey 
 
INTRODUCTION: (INFORMED CONSENT INFORMATION APPROVED BY U. OF FLORIDA) 
 
“My name is ____. I am working on a project for the University of Florida. We are doing interviews on 
what local people think about the management of the oceans on the West Side of Andros, and how the 
community uses the ocean life. You will not be identified in our report. Your answers will be 
confidential. You do not have to answer any questions you do not wish to answer, and you are free to 
stop the interview at any time. The interview takes about an hour. There is no compensation for the 
interview, but you and your community will receive a copy of our results. Can I include your opinions in 
this study? ______ (initial if permission granted)” 
 
There are no right or wrong answers. This project just want to understand the local opinions on the West 
Side, and how you think the area should be used and managed. This information will be put together into 
a report, which will be given back to the community, as well as the local government, The Bahamas 
National Trust, the local organizations, and all the other people who help manage the area. I’m not here to 
try to convince you it should be one way or another -- this project just wants to get everyone’s opinions 
about what they think is the best way to use the area. This can help the managers and the community 
know what the local people want to happen with the area. This will also hopefully help create 
management plans that include local opinions and knowledge about the area, which can help make sure 
that local needs are met and the environment stays healthy for future generations. 
 
A. THREATS FOR MARINE RESOURCES: 
 
These first few question will ask about your personal opinion on the condition of the ocean life of the 
West Side of Andros, and why you think it is that way.  
 
1) Over the past 10 years, do you think the amount of bonefish that lives along the whole West Side has 
 (1) Increased, (2) Stayed the same, or (3) Decreased? 
2) Why do you think that is?  
3) Over the past 10 years, do you think the amount of sponge in the West Side has (1) Increased, (2) 
 Stayed the same, or (3) Decreased? 
4) Why do you think that is? 
5) Over the past 10 years, do you think the amount of crawfish in the West Side has (1) Increased, (2) 
 Stayed the same, or (3) Decreased? 
6) Why do you think that is?  
7) 10 years in the future, do you think the general marine resources in the West Side will have (1) 
 Increased, (2) Stayed the same, or (3) Decreased?  
8) What do you think are the threats to the marine life on the West Side? What might hurt the 
 environment of the West Side? 
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9) What do you think would be the best way to use the West Side: [CIRCLE ONE] 
 

1. Do not develop the areas on the West Side that are not already towns to keep the environment 
how it is. 

2. Develop a few small ecotourism lodges on the West Side that can house up to 20 guests each. 

3. Develop large resorts on the West Side that can house more than 50 guests. 

4. Develop housing for people to live on the west side. 

5. Develop industry on the West Side. 

6. Other 

B. RESOURCE USE AND MAPPING: 
 
This project would like to understand where local people go to fish, what animals they use, and how 
much. I’m going to ask you some questions about what animals you fish, and where you go to collect 
them.    
 
10) What marine resources do you personally collect or use from the West Side?      Q13. Animals  
               Taken/Year 

1. Sponges ___________________________ _    ______________ 

2. Crawfish/Lobster_______________________________   ______________ 

3. Grouper______________________________________   ______________ 

4. Snapper______________________________________   ______________ 

5. Other finfish _______________________________  __   ______________ 

6. Turtles___________________________________  ___   ______________ 

7. Non-extractive–sportfishing_______________    _____   ______________ 

8. Tournament fishing ________                ______________ 

9. Other_________________   _________________            ______________ 

 
11) Which one is the most important to the way you make a living? 
12) Which one is next most important? 
13) [FOR ALL BUT THE TWO SPECIES THEY USE THE MOST] Please guess about how many 
 [sponge, snapper, etc.] you take a year.  
14) For the first species that you use the most: (write species name) 

1. What season do you catch this species? 
2. Where does [target species] live as adults and babies? (WRITE NAME OF HABITAT AND 
 DRAW ON MAP)  
3. Where do you go to catch [target species]? (WRITE NAME OF HABITAT AND DRAW ON 

MAP)  
4. Where do you put your boat in the water? 
5. How many times a week do you catch them?  
6. How many hours do you travel on sea to get to your fishing spot?  
7. How many hours per trip do you spend actually fishing?  
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8. What gear do you use to get the [TARGET SPECIES]?  
9. What method do most of the others fishers use?  
10. How much [TARGET SPECIES] do you catch per trip on average? [NOTE POUNDS VS 

NUMBERS] 
11. How many years have you fished this resource? 
12. How many people do you see out fishing at the same spot, generally?  
13. Who do you sell your catch [services] to?  

15) For the second species that you use the most:  
1. What season do you catch this species? 
2. Where does [target species] live as adults and babies? (WRITE NAME OF HABITAT AND 
DRAW ON MAP)  
14. Where do you go to catch [target species]? (WRITE NAME OF HABITAT AND DRAW ON 

MAP)  
15. Where do you put your boat in the water? 
16. How many times a week do you catch them?  
17. How many hours do you travel on sea to get to your fishing spot?  
18. How many hours per trip do you spend actually fishing?  
19. What gear do you use to get the [TARGET SPECIES]?  
20. What method do most of the others fishers use?  
21. How much [TARGET SPECIES] do you catch per trip on average? [NOTE POUNDS VS 

NUMBERS] 
22. How many years have you fished this resource? 
23. How many people do you see out fishing at the same spot, generally?  
24. Who do you sell your catch [services] to?  

 
16) Do you own your own boat? (1) Y  /  (2) N 
17) What type of boat do you fish from?  
18) Do you think enforcement of the laws for the areas where you fish should be (1) Stronger,  

(2) Stay the same, or (3) Weaker? 
20) 19) Why?  
21) Do you think the actual laws for the areas you fish should be (1) Stronger, (2) Stay the same, 

 or (3) Weaker?    
21) Why?  
22) Do you see much illegal fishing? (1) Y  /  (2) N 
23)  IF YES: What types of activities are they, and are they Bahamian on foreign?  
24) Are there any other resources, or ways of using the ocean, that are not being done now, but you think 
 would be a good way to create more jobs?  (1) Y  /  (2) N  
25) IF YES, What are they?  
 
C. AREAS FOR PROTECTION 
 
Later in the survey we will discuss what you think protection should mean and how you think it should be 
done. Protection can mean many things, from simple monitoring to stronger rules.  It does not have to 
mean that you cannot use the area. For now, I’m using protection in the broadest way: as in keeping 
something safe. 
 
26) Thinking of protecting the West Side for future generations, are there any areas of special concern to 
you, that you would like to see protected from damage?  (1) Y  /  (2) N 
 
IF YES: 27A) What areas (name and draw on map)?   27B)Why are they special? 

1. __________________________________  ___________________________ 
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2. __________________________________  ___________________________ 
3. __________________________________  ___________________________ 

 
28)   How do you think these areas should be managed or protected? What methods do you think  should 
be used to keep the areas and animals safe from harm? 

1. ____________________________________________________________ 
2. ____________________________________________________________ 
3. ____________________________________________________________ 

 
D. OUTREACH USE AND NEEDS: 
 
These few questions will help us understand the best way to communicate with the community about 
resources. 
 
29) Where do you usually get your news or find out what’s going on? Please check all that you use, and 
give the station/location/etc.  

1. Newspaper______________________________________ 
2. Radio __________________________________________ 
3. Television_______________________________________ 
4. Church announcements____________________________ 
5. Posters in public places____________________________ 
6. Government officials______________________________ 
7. Other__________________________________________ 

30) How do you hear about marine resources or fishery rules?  
31) What would be the best way share information with the community about ocean life,  fisheries 
 management, and parks?  
 
E. KNOWLEDGE OF MPA: 
 
In 2002, the government approved boundaries for a park by the north bight, but did not manage it or add 
any regulations. Now a number of organizations, such as the Bahamas National Trust, and the local 
government and organizations, are interested in finding better boundaries and the best way to manage the 
existing area, with the input of the local communities. I would like to get some more information about 
how good the communication about the park was in the past, and what you think about that area. 
Remember that there are no right or wrong answers. I just want to understand your opinion on the best 
way to use the area. Your name will not be attached to any of this information. 
 
32)  Did you know of the approved National Park area on the West Side?  (1) Y  /  (2) N 
 
IF NO, SKIP TO Q. 36 
33) IF YES: How did you find out about the West Side National Park?  
34) When did you hear about it? 
35) Do you know the boundaries?  (1) Y  /  (2) N       [IF YES, DRAW ON MAP] 
36) [SHOW MAP AND ORIENT PERSON TO LOCATION OF PARK] 
How important do you think it is to protect this area? Is it (1) Important, (2) Not  important, (3)  Do you 
have no opinion bout it, or (9) Do not know? 
37) Why?   
38) Do you think it is a good idea to have National Parks on Andros?   (1) Y  /  (2) N 
39) Why/ Why not? 
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F. MANAGEMENT 
 
40) Do you have any concerns or worries about rules for the current protected area? (1) Y/  (2) N 
41) IF YES: What are they?42) What type of management do you think would be best for this 
 National Park? [SHOW ZONING DRAWINGS] How should the park be used? Some of  the 
 options are: 
 

1. Let all the fishing and all activities keep going, but monitor the area. 
2. Keep current fishing in some areas, and makes some areas open only for sport-fishing or other 

activities that do not keep any ocean life, and monitor the area. 
3. Have some areas where you can still fish like normal, some areas where you can only do no-take 

fishing, and some areas that are completely closed to allow the populations to grow back, as a 
wildlife preserve. Also monitor. 

4. Have zones that are open to sport-fishing and uses that do not take animals, and zones that are 
closed to everyone to enter, as a wildlife preserve. Also monitor.  

 Please Pick the one you think is best # :  
43) And the one you think is second best: # : 
44) Are there any other ways to take care of the park that you think would be good?  
 
Please tell me if you think the next list of possible regulations would be a good idea, bad idea, (or you do 
not know, or have no opinion) for the current National Park on the West Side: 
 
45) Create areas that are closed to commercial fishing. (1) Good Idea / (2) No Opinion / (3) Bad Idea /  
 (9) DK 
46) Create small zones in which no fishing at all is allowed.  (1) GI / (2) NO / (3) BI / (9) DK 
47) Limit the number of people who can use the area at one time. (1)GI / (2) NO / (3) BI / (9)DK 
48) Create a permit system, so all users will need to get permits.   (1) GI / (2) NO /(3) BI /(9) DK  
49) Train willing fishermen to be volunteer rangers    (1) GI / (2) NO / (3) BI / (9) DK 
 
G. INTEREST IN PARTICIPATION: 
 
The next set of questions asks about how much, and in what ways, you would like to have a say about 
management of protected areas and national parks. 
 
50) From the following list of 5 ideas, please pick the three roles that you think are most  important to 
 you, that you would want to be involved with. These pictures each stand for one of the methods 
[SHOW ILLUSTRATIONS]: 
 

1. Attending community meetings about managing the West Side?  
2. Working as volunteer wardens, so you have the authority to report or stop people breaking rules. 
3. Working with community resource monitoring, to collect information about how healthy the 

ocean is on the West Side, and how the populations of important animals are doing?  
4. Educating the Bahamian community with a visitor center and tours of the west side?  
5. Educating foreign tourists with a visitor center and tours of the west side? 

 
51) Do you have any other ideas of ways you would like to have the community get involved in 
 managing and caring for the area?  
52) Is there any reason you might not be able to participate? (1) Y / (2) N  
53) IF YES: Why? 
54) How do you feel about the amount of control that you have over ocean regulations now? Are  you:(1) 
 Satisfied / (2) No opinion / (3) Unsatisfied / (9) Do not know 
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55) Are you involved in any organized groups? (1) Y / (2) N 
56) IF YES:  What types? 
57) Have you heard of:         [Note reactions…]: 

1. Andros Conservancy and Trust (ANCAT)   (1) Y / (2) N 
2. Bahamas Sportfishing and Conservation Association (BSCA)  (1) Y / (2) N 
3. Bahamas National Trust (BNT)     (1) Y / (2) N 
4. The Nature Conservancy (TNC)     (1) Y / (2) N 

 
H. RESOURCE DEPENDENCE: 
 
Next, I’m going to ask you a few questions to help me understand how important the stuff you fish is for 
the way you make a living.  
 
58) What are the main jobs that you make a living from? What percentage does each add to your 
 income? 

1. ___________________________________________    ________% 
2. ___________________________________________    ________% 
3. ___________________________________________    ________% 

 
59) [FOR COMMERCIAL FISHERMEN] What is the approximate worth of a daily catch? 
60) How many people split that?  
61) About how much does the average [FISHER TYPE] make a week? 
62) How many people live in your household, including yourself? 
63) How many people do you help support financially? 
64) How many times a week do you eat food you catch yourself? 
65) How do you support yourself when the weather is bad for a long time or catch is low on 
 Andros?  
66) Can you get help from the government in times of need? Y  /  N 
67) What were the occupations of your parents?  

1. Mother 
2. Father 

 
68) Do you want your children to be [spongers/fishers/crabbers/etc.] as well? (1) Y / (3) Maybe / (2) N  
69)  Why?  
 
I. DEMOGRAPHICS 
 
To finish up, I’m just going to ask you a few questions about yourself.   
70) What year were you born?  
71) Where were you born?  
72)  What is the last grade you finished in school? 
73) DO NOT ASK, BUT CIRCLE ONE: Male / Female   
74) Would you like a copy of the report? If so, please give me your address:  
 
Thank you so much for your time!!! I really appreciate it, and the information will be written up and sent 
back to you within the year. Do you have any questions about the project? 
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APPENDIX B 
GROUP MEETING DOCUMENTATION 

Focus Group, held In Red Bays, Andros Island, 5/25/06. Documented here are the questions and the 
bulleted answers as recorded on flipchart paper. 
Q1: HOW WOULD YOU DESCRIBE THE HEALTH OF THE WEST SIDE?  

• Fairly healthy 
• ame as 20 years ago 
• production lower than 10 years ago–due to hurricanes? 
• Quiet and peaceful 
• Not many people out there–bonefishing guides from Staniard Creek and Lowe Sound 
• No bonefishing guides in Red Bays 
• More fishermen now than 20 years ago 
• 95% unemployment in terms of government jobs, etc. both men and women. 
• Sponge and fish for a living 
• [sustainability] depends on method–cut it [sponge], and it grows back  
• [How many people cut, versus hook?] cutting is a learning process… 
• Spongers can only work a small time—weather causes muddy water, can’t sponge. May go 2 

weeks without going out. Then survive on straw work, farming 
• Much farming on a local scale, family gardens, seasonal. 
• 2-3 people in RB farm commercially 

Q2: WHAT FISHING AREAS ARE MOST IMPORTANT TO YOU? 
• Not going to tell!!! 
• Fish keep moving… 
• Great Bahamas Bank—fishing grounds 
• Androsians come from Kemp’s Bay, South Andros 
• Fish different animals at different depths. Shallow—bonefish, snapper (mangrove snapper, 

others), tarpon, permit (game fish, and tasty…) 
• Fish from Jolters Cays to Grassy Creek 
• Deep: from Red Bays to Bimini—work Entire Bahamas Bank 
• Work where you can depending on WEATHER 

Q3: WHAT AREAS ARE IMPORTANT TO PROTECT? 
• The ocean 
• Whole area 
• Spent $33,000 to fight closing area in Florida Keys. If close, sponges start to die/get rotten. 

Use causes reproduction (squeeze out sperm…). Use knife to cut, not pull. 
• Close area for short time, then move on 
• Sponge has seeds. 
• Can’t close it! 
• 3 government employees, rest work at sea. 

Q4: WHAT TYPE OF REGULATIONS WOULD YOU SUPPORT? 
• Will regulations stand?  
• Close area so just fished by people of Red Bays? 
• Already have size limits by law 
• Self regulate 
• Hard to arrest/report people—more of them on a boat… 
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• Any citizen can protect [fishing areas], but DANGEROUS!!! 
• One fisherman almost lost life—big boats, people have guns… 
• Poachers are dangerous 
• In old days, Edwin Bersute [sp?] worked as a government inspector, had a boat and could 

pull up alongside you, could measure sponges, arrest people, would check boats. 
• Need inspector, but no way to patrol everywhere 
• People doing off season fishing have equipment [???] 
• Protect sponges by cutting, stay away from undersized ones 
• Do not want to be like Exuma! 
• Leave it the way it is 
• Do not want national park 
• Keep laws as they are. 
• Eventually can cause a problem [?] 
• “National Park” frightens people 
• Doing ok as is 
• They have an inspector and abide by the laws 
• Against closing off areas. If production goes down, they move to another spot. 
• Crawfish, conch, snapper—go [fish] in phases 
• [fishermen] spread out fishing, so do not overfish 
• Oceans the same, not much change 
• [fishermen] go to many areas, different 
• Community 100% doesn’t want park [comment of one person] 
• Concern is closing off fishing grounds 
• If it can be guaranteed that they can keep on fishing, then they’d be ok with it. 

Q5: HOW WOULD YOU LIKE TO BE INVOLVED IN MANAGEMENT? 
• Make sure to use different areas 
• [How do you decide where to go/what areas are overused?] Fishermen like family, all decide 

together, communicate 
• There are no foreigners, not a problem 
• Have seasonal closings: August 1—can start crawfish, so let sponges grow back. And when 

you’re sponging, crawfish grow back. 
• There are no threats that fishermen cannot control themselves 
• Everyone knows the limits 
• There are extremely low tides, in which boats are sitting on ground… can’t fish then. 

Q6: WHAT IS THE BEST WAY TO PROVIDE INFORMATION TO THE RED BAYS 
COMMUNITY? 

• Administrator—Dr. Christy 
• Community meetings 
• Local government 
• For fishing info, Glenn Gaitor informs. He’s ALWAYS around. Appears 5-7 times a week. 

Enforces laws, doing a good job. Knows every fisherman personally 
• There is interest in tourism jobs 
• BNT should hold a meeting in Red Bays 
• Get people in charge to come and listen
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APPENDIX C 
SPEARMAN'S RANK CORRELATIONS 
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Table C-1. Spearman's rank correlation for bivariate analysis of independent variables. Top row (1-23) corresponds with the labeled variable column. (Ex: 1=Location) 
   1 2 3 4 5 6 7 8 9 10 11 
1. Location Correlation  1.000           
  Sig.  .           
  N 114           
2.Fisher Type Correlation  .309** 1.000          
  Sig.  .001 .          
  N 107 110          
3.Pluriactivity Correlation  .068 .384** 1.000         
  Sig.  .488 .000 .         
  N 105 104 108         
4.Years Fished Correlation  -.004 -.181 -.275** 1.000        
  Sig.  .972 .069 .006 .        
  N 100 101 99 103        
5. Own Boat Correlation  .190* .300** .048 .295** 1.000       
  Sig.  .046 .002 .620 .003 .       
  N 111 109 107 102 114       
6. # in Hhold Correlation  -.080 -.103 -.070 -.100 -.034 1.000      
  Sig.  .421 .299 .472 .325 .730 .      
  N 104 103 107 99 106 107      
7. Age Correlation  .058 -.027 -.095 .633** .236* -.211* 1.000     
  Sig.  .547 .779 .330 .000 .013 .029 .     
  N 109 107 107 102 110 107 112     
8. Education Correlation  -.018 .221* .167 -.410** -.098 -.011 -.451** 1.000    
  Sig.  .858 .025 .091 .000 .316 .915 .000 .    
  N 105 103 103 98 106 102 107 108    
9. Know NP Correlation  -.021 .315** .087 -.039 .198* -.089 .023 .200* 1.000   
  Sig.  .825 .001 .371 .699 .037 .361 .810 .039 .   
  N 110 107 108 102 111 107 111 107 113   
10. When Hear Correlation  -.070 .331** .140 .003 .178 -.087 .051 .238* .922** 1.000  
  Sig.  .456 .000 .149 .973 .058 .371 .591 .013 .000 .  
  N 114 110 108 103 114 107 112 108 113 123  
11.Know Groups Correlation  .133 .572** .249** -.072 .348** -.219* .088 .197* .497** .496** 1.000 
  Sig.  .168 .000 .009 .471 .000 .023 .358 .042 .000 .000 . 
  N 109 107 108 102 110 107 111 107 112 112 112 
* Correlation is significant at the 0.05 level (2-tailed)    ** Correlation is significant at the 0.01 level (2-tailed).   
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Table C-1. Continued 
    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
12.Env. 
Condition 

Corr. 
Coeff.  .066 .400** .333** -.100 .107 -.028 .034 .090 .273** .239* .290** 1.000      

  Sig.  .528 .000 .001 .363 .306 .794 .744 .401 .008 .018 .005 .      
  N 95 91 89 85 94 88 92 89 94 97 93 97      
13. Threat: 
Nothing 

Corr. 
Coef. .056 -.183 -.308** .284** .051 .128 .158 -.241* .005 -.059 -.142 -.197 1.000     

  Sig.  .550 .056 .001 .004 .587 .189 .097 .012 .956 .526 .135 .053 .     
  N 114 110 108 103 114 107 112 108 113 117 112 97 117     
14. Threat: 
Nature 

Corr. 
Coeff. -.009 -.098 .014 .016 -.121 .079 -.051 .105 -.257** -.263** -.112 -.155 -.190* 1.000    

  Sig.  .928 .310 .885 .872 .200 .418 .593 .279 .006 .004 .239 .130 .040 .    
  N 114 110 108 103 114 107 112 108 113 117 112 97 117 117    
15. Threat: 
Chemicals 

Corr. 
Coeff. -.114 .034 .101 -.071 .008 -.033 -.106 .042 -.007 .034 -.009 .161 -.276** -.243** 1.000   

  Sig.  .225 .723 .297 .476 .933 .735 .264 .670 .943 .718 .929 .114 .003 .008 .   
  N 114 110 108 103 114 107 112 108 113 117 112 97 117 117 117   
16. Threat: 
Poaching 

Corr. 
Coeff. -.134 .064 -.045 -.034 .106 -.078 -.121 .013 .072 .116 .131 .133 -.289** -.161 .149 1.00  

  Sig.  .156 .508 .643 .735 .264 .422 .203 .894 .447 .214 .169 .195 .002 .083 .109 .  
  N 114 110 108 103 114 107 112 108 113 117 112 97 117 117 117 117  
17. Threat: 
Foreigners 

Corr. 
Coeff. -.029 .033 -.113 .061 .155 .049 .129 -.129 .098 .127 -.013 .043 -.163 -.172 .197* .116 1.00 

  Sig.  .762 .736 .244 .540 .101 .617 .174 .184 .300 .173 .893 .676 .080 .064 .033 .212 . 
  N 114 110 108 103 114 107 112 108 113 117 112 97 117 117 117 117 117 

 
*  Correlation is significant at the 0.05 level (2-tailed)   **  Correlation is significant at the 0.01 level (2-tailed). 
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Table C-1. Continued 

  1 2 3 4 5 6 7 8 9 10
18. Threats: 
Politics 

Corr .086 .034 -.011 -.023 .032 -.163 .133 .025 .050 .050

  Sig.  .364 .723 .908 .818 .738 .094 .161 .800 .599 .590
  N 114 110 108 103 114 107 112 108 113 117
19. Threats: Development Corr .156 .442** .392** -.233* .208* -.184 -.203* .242* .167 .175
  Sig.  .097 .000 .000 .018 .026 .057 .032 .012 .078 .059
  N 114 110 108 103 114 107 112 108 113 117
20. Enforce Law Corr .042 .355** .222* -.043 .369** -.050 .121 .221* .367** .362**
  Sig.  .671 .000 .025 .671 .000 .620 .217 .026 .000 .000
  N 107 104 102 98 108 101 106 102 107 110
21.Development Preference Corr .072 -.217* .070 -.018 -.171 -.073 .078 -.061 .002 .036
  Sig.  .475 .033 .491 .866 .087 .475 .442 .557 .981 .717
  N 100 97 98 91 101 97 99 96 101 103
22.Children Corr -.205* -.288** -.346** -.019 -.108 .154 -.192* .032 -.183 -.168
  Sig.  .034 .003 .000 .852 .264 .117 .046 .747 .055 .079
  N 107 105 106 101 108 105 109 105 110 110
23. Interviewer Corr -.373** -.129 -.209* -.025 -.124 -.011 -.100 -.004 -.308** -.237*
  Sig.  .000 .180 .030 .803 .189 .907 .295 .967 .001 .010
  N 114 110 108 103 114 107 112 108 113 117
 
*  Correlation is significant at the 0.05 level (2-tailed)   **  Correlation is significant at the 0.01 level (2-tailed). 
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Table C-1. Continued 

  11 12 13 14 15 16 17 18 19 20 21 22
18. Threats: 
Politics 

Corr .178 .054 -.057 -.147 -.017 -.101 .008 1.000

  Sig.  .060 .598 .543 .115 .854 .280 .931 .
  N 112 97 117 117 117 117 117 117
19. Threats: Development Corr .316** .246* -.374** -.089 .045 .054 -.146 -.025 1.000
  Sig.  .001 .015 .000 .343 .632 .566 .116 .785 .
  N 112 97 117 117 117 117 117 117 117
20. Enforce Law Corr .426** .307** -.373** .037 .116 .244* .052 .129 .260** 1.000
  Sig.  .000 .003 .000 .704 .228 .010 .588 .179 .006 .
  N 106 91 110 110 110 110 110 110 110 110
21.Development Preference Corr -.070 .155 -.112 -.072 .186 -.015 .048 .104 -.031 .045 1.000
  Sig.  .491 .157 .258 .470 .061 .881 .630 .295 .756 .658 .
  N 100 85 103 103 103 103 103 103 103 98 103
22.Children Corr -.334** -.199 .135 .111 .091 -.101 -.138 .009 -.275** -.227* -.100 1.000
  Sig.  .000 .058 .158 .248 .344 .292 .152 .923 .004 .021 .326 .
  N 110 91 110 110 110 110 110 110 110 104 98 110
23. Interviewer Corr -.187* -.286** -.044 .274** -.132 .057 .092 -.024 -.104 -.230* -.257** .228
  Sig.  .048 .005 .639 .003 .156 .545 .326 .797 .262 .016 .009 .017
  N 112 97 117 117 117 117 117 117 117 110 103 110
*  Correlation is significant at the 0.05 level (2-tailed)   **  Correlation is significant at the 0.01 level (2-tailed). 
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APPENDIX D 
CHI-SQUARE TABLES FOR RESPONSE AND INDEPENDENT VARIABLES 
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Table D-1. χ² Bivariate associations between response variable (support national parks on Andros) and socio-demographics 

    Total
Support  NPs 

on Andros 
Do not Support 
NPs on Andros           

  Variable  (n)  (n)  (n) 
Chi-
Square DF p-value

Fisher's Exact 
(p-value) 

Cramer's 
V 

Socio-
demographics   

1 Location 113 79 34 31.8121 3  <.0001 0.5306
 Lowe Sound 25 20 5  
 Red Bays 35 12 23  

 

Central 
Andros/ 
Behring Point 20 19 1  

 
Mangrove 
Cay 33 28 5  

2 Fisher Type 107 74 33 6.6838 1 0.0097 0.2499

 
Sportfishing 
Guide 35 30 5  

 
Commercial 
Fisher 72 44 28  

3 Pluriactivity 108 26 19 4.3214 2 0.1152
 1 Type 45 39 13  
 2 Types 52 9 2  
 3 Types 11  

4 Years Fished 102 71 31 5.2168 3 0.1566
 0--10 32 24 8  
 11--20 34 26 8  
 21--30 22 11 11  
  31+ 14 10 4       
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Table D-1. Continued 

    Total 
Support  National 
Parks on Andros  

Do not Support 
National Parks on 

Andros        

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

(p-value) Cramer's V

5 Own Boat 111 77 34 2.6191 1 0.1056
 Yes 43 51 17   
 No 68 26 17   

6 

Number of 
People in 
Hhold 107 73 34   0.0555 0.2709

 1—3 49 35 12   
 4—6 42 31 11   
 7—9 8 2 6   
 10 + 8 5 3   

7 Age 111 77 34 0.974 3 0.8075
 18—30 22 15 7   
 31—43 46 30 16   
 44—56 25 19 6   
 57+ 18 13 5   

8 Education 107 73 34   0.0616

 
0-11th 
grade 49 29 20   

 
12th grade 
(HS) 51 37 14   

  
13+ (post-
graduate) 7 7 0        
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Table D-2. χ² Bivariate associations between response variable (support national parks on Andros) and knowledge 

    Total
Support N Ps 

on Andros 
Do not Support 
NPs on Andros      

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

(p-value) Cramer's V
Knowledge          

9 
Know about 
WSNP 113 79 34 7.306 1 0.0069  0.2543

 Yes 41 35 6      
 No 72 44 28      

10 
When Heard 
WSNP 113 79 34    0.0683 

 
1. Informed 
during survey 70 43 27      

 

2. Period of 
research 
duration 17 13 4      

 
3. After park 
creation (2002) 21 18 3      

 
4. Prior to Park 
Declaration 5 5 0      

11 Know Groups 112 78 34 17.2635 4 0.0017  0.3962
 0 151 8 7      
 1 33 24 9      
 2 30 15 15      
 3 12 9 3      
  4 22 22 0           
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Table D-3. χ² Bivariate associations between response variable (support national parks on Andros) and perceptions 

    Total

Support  
National Parks 

on Andros

Do not Support 
National Parks 

on Andros       

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

 (p-value)
Cramer's 

V
12 Environmental Scale 94 64 30 20.9098 2  <.0001  0.4716

 Increasing 22 7 15      
 Same 51 37 14      
 Decreasing 21 20 1      
13 Threat: Nothing 113 79 34 8.3954 1 0.0038  -0.2726

 Present 19 8 11      
 Absent 94 71 23      
14 Threat: Natural 113 79 34 3.5911 1 0.0581  -0.1783

 Present 24 13 11      
 Absent 89 66 23      
15 Threat: Chemical 113 79 34 4.4191 1 0.0355  0.1978

 Present 28 24 4      
 Absent 85 55 30      
16 Threat: Poaching 113 79 34 2.3398 1 0.1261  

 Present 31 25 6      
 Absent 82 54 28      
17 Threat: Foreign  113 79 34    1.0000  

 Present 12 9 3      
 Absent 101 70 21      
18 Threat: Politics 113 79 34    1.0000  

 Present 9 6 3      
 Absent 104 73 31      
19 Threat: Development 113 79 34 8.5909 1 0.0034  0.2757

 Present 43 37 6      
  Absent 70 42 28           
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Table D-4. χ² Bivariate associations between response variable (support national parks on Andros) and preferences 

    Total

Support  
National Parks 

on Andros

Do not 
Support NPs 

on Andros     

  Variable  (n)  (n)  (n) 
Chi-

Square DF p-value
Fisher's Exact 

(p-value)
Preferences   

20 
Fishery 
Enforcement 107 74 33 <0.0001

 Weaker 3 3 0 
 Same 46 21 25 
 Stronger 58 50 8 

21 
Development of 
West Side 101 71 30 11.5308 2 0.0031

 
No New 
Development 62 36 26 

 
Small-scale 
Ecotourism 31 28 3 

 
Large Scale 
Development 8 7 1 

22 

Want their 
children to be 
fishers too? 110 77 33 6.4135 2 0.0405

 Yes 14 12 2 
 Maybe 36 29 7 
 No   60 36 24 
Interviewer 
Effects Interviewer 113 79 34 22.2984 2 <0.0001
 Interviewer 1 63 52 11 
 Interviewer 2 18 15 3 
  Interviewer 3 32 12 20     
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Table D-5. χ² Bivariate associations between response variable (support WSNP) and socio-demographics   

    Total
Support 
WSNP

Do not 
Support 
WSNP      

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value

Fisher's 
Exact 

(p-value) Cramer's V
Socio-
demographics     

1 Location 113 65 48 6.3153 3 0.0972  
 Lowe Sound 25 15 10    
 Red Bays 35 16 19    

 

Central 
Andros/ 
Behring Point 20 16 4    

 Mangrove Cay 33 18 15    

2 Fisher Type 107 61 46 4.4125 1 0.0357  0.2031

 
Sportfishing 
Guide 35 25 10    

 
Commercial 
Fisher 72 36 36    

3 Pluriactivity 108 62 46 6.5528 2 0.0378  0.2463
 1 Type 45 20 25    
 2 Types 52 33 19    
 3 Types 11 9 2    

4 Years Fished 102 58 44 0.0632 3 0.9959   
 0--10 32 18 14    
 11--20 34 19 15    
 21--30 22 13 9    
 31+ 14 8 6    
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Table D-5. Continued   

    Total
Support 
WSNP  

Do not 
Support 
WSNP       

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

(p-value) Cramer's V

5 Own Boat 111 64 47 0.2266 1 0.634 -0.0452
 Yes 68 38 30  
 No 43 26 17  

6 

Number of 
People in 
Household 107 61 46  0.3088 0.1884

 1--3 49 30 19  
 4--6 42 24 18  
 7--9 8 2 6  
 10 + 8 5 3  

7 Age 111 63 48 1.391 3 0.7076 0.1119
 18--30 22 11 11  
 31--43 46 29 17  
 44--56 25 13 12  
 57+ 18 10 8  

8 Education 107 61 46  0.4989 0.1226
 0-11th grade 49 25 24  
 12th grade (HS) 51 31 20  

  
13+ (post-
graduate) 7 5 3          
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Table D-6. χ² Bivariate associations between response variable (support WSNP) and knowledge   

    Total
Support 
WSNP  

Do not 
Support 
WSNP       

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

(p-value) Cramer's V
Knowledge      

9 
Know about 
WSNP 113 65 48 4.5953 1 0.0321  0.2017

 Yes 41 29 12     
 No 72 36 36     

10 
When Heard 
WSNP 113 65 48 5.6619 3 0.1239  

 
1. Informed 
during survey 70 35 35     

 
2. Period of 
research duration 17 10 7     

 
3. After park 
creation (2002) 21 16 5     

 
4. Prior to Park 
Declaration 5 4 1     

11 Know Groups 112 64 48 13.3256 4 0.0098  0.3449
 0 15 4 11     
 1 33 17 16     
 2 30 16 14     
 3 12 9 3     
  4 22 18 4          
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Table D-7. χ² Bivariate associations between response variable (support WSNP) and perceptions   

    Total
Support 
WSNP 

Do not 
Support 
WSNP       

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

(p-value) Cramer's V
12 Environmental Scale 94 55 39 1.8596 2 0.3946  0.1407

 Increasing 22 12 10     
 Same 51 28 23     
 Decreasing 21 15 6     
13 Threat: Nothing 113 65 48 0.2236 1 0.6363   

 Present 19 10 9     
 Absent 94 55 39     
14 Threat: Natural 113 65 48 1.7039 1 0.1918   

 Present 24 11 13     
 Absent 89 54 35     
15 Threat: Chemical 113 65 48 0.0022 1 0.9627   

 Present 28 16 12     
 Absent 85 49 36     
16 Threat: Poaching 113 65 48 0.2483 1 0.6183   

 Present 31 19 12     
 Absent 82 46 36     
17 Threat: Foreign  113 65 48 3.6606 1 0.0557  0.18

 Present 12 10 2     
 Absent 101 55 46     
18 Threat: Politics 113 65 48  0.2973

 Present 9 7 2     
 Absent 104 58 46     
19 Threat: Development 113 65 48 0.7886 1 0.3745   

 Present 43 27 16     
  Absent 70 38 32          
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Table D-8. χ² Bivariate associations between response variable (support WSNP) and preferences   

    Total
Support 
WSNP

Do not 
Support 
WSNP       

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

(p-value) Cramer's V
Preferences      

20 
Fishery 
Enforcement 107 61 46 6.0282 2 0.0491  0.2374

 Weaker 3 2 1     
 Same 46 20 26     
 Stronger 58 39 19     

21 
Development of 
West Side 101 55 46 0.5735 2 0.7507   

 
No New 
Development 62 32 30     

 
Small-scale 
Ecotourism 31 18 13     

 
Large Scale 
Development 8 5 3     

22 

Want their 
children to be 
fishers too? 110 64 46 12.7157 2 0.0017  0.3400

 Yes 14 12 2     
 Maybe 36 26 10     
 No   60 26 34     
Interviewer 
Effects Interviewer 113 65 48 0.1198 2 0.9419   
 Interviewer 1 63 36 27     
 Interviewer 2 18 11 7     
  Interviewer 3 32 18 14          
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Table D-9. χ² Bivariate associations between response variable (support management zones) and socio-demographics 

    Total

Support 
Management 

Zones

Do not 
Support 

Management 
Zones       

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value

Fisher's 
Exact 

(p-value)
Cramer's 

V
Socio-
demographics          

1 Location 109 56 52 12.2771 3 0.0065 0.3356
 Lowe Sound 24 16 8  
 Red Bays 35 10 25  

 
Central Andros/ 
Behring Point 19 13 6  

 Mangrove Cay 31 18 13  
2 Fisher Type 104 54 50 0.9635 1 0.3263

 
Sportfishing 
Guide 34 20 14  

 
Commercial 
Fisher 70 34 36  

3 Pluriactivity 104 53 51 11.035 2 0.004 0.3257
 1 Type 45 15 30  
 2 Types 49 30 19  
 3 Types 10 8 2  

4 Years Fished 99 50 49 1.198 3 0.7535
 0--10 31 17 14  
 11--20 34 18 16  
 21--30 20 8 12  
 31+ 14 7 7

_______________________________________________________________________________________________________ 
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Table D-9. Continued 

    Total

Support 
Management 

Zones

Do not Support 
Management 

Zones       

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

(p-value)
Cramer's 

V
5 Own Boat 107 55 52 2.6282 1 0.1050

 Yes 66 38 28  
 No 41 17 24  

6 
Number of People in 
Household 103 52 51 2.7101 3 0.4385

 1--3 46 23 23  
 4--6 41 22 19  
 7--9 8 2 6  
 10 + 8 5 3  

7 Age 107 56 51 1.8747 3 0.5988
 18--30 22 12 10  
 31--43 44 20 24  
 44--56 24 15 9  
 57+ 17 9 8  

8 Education 103 53 50  0.0473 0.2456
 0-11th grade 47 19 28  
 12th grade (HS) 49 28 21  
  13+ (post-graduate) 7 6 1       
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Table D-10. χ² Bivariate associations between response variable (support management zones) and knowledge 

    Total

Support 
Management 

Zones

Do not Support 
Management 

Zones       

  Variable  (n)  (n)  (n)
Chi-

Square DF p-value
Fisher's Exact 

(p-value)
Cramer's 

V
Knowledge          

9 
Know about 
WSNP 109 57 52 10.3417 1 0.0013 0.3080

 Yes 40 29 11  
 No 69 28 41  

10 
When Heard 
WSNP 109 57 52  0.0077 0.3253

 
1. Informed 
during survey 67 27 40  

 

2. Period of 
research 
duration 17 12 5  

 
3. After park 
creation (2002) 21 14 7  

 
4. Prior to park 
declaration 4 4 0  

11 Know groups 108 57 51 9.6673 4 0.0464 0.2992
 0 15 6 9  
 1 31 16 15  
 2 30 12 18  
 3 11 6 5  
  4 21 17 4       
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Table D-11.χ² Bivariate associations between response variable (support management zones) and perceptions 

    Total 

Support 
Management 

Zones 

Do Not Support 
Management 

Zones           

  Variable  (n)  (n)  (n) 
Chi-

Square DF p-value 
Fisher's Exact 

(p-value) Cramer's V 

12 
Resource Condition 
Percep. Scale 91 47 44 14.2363 2 0.0008 0.3955 

 Increasing 21 4 17   
 Same 49 27 22   
 Decreasing 21 16 5   

13 Threats: Nothing 109 57 52 3.9579 1 0.0467 -0.1906 
 Present 19 6 13   
 Absent 90 51 39   

14 Threat: Natural 109 57 52 3.583 1 0.0584 -0.1813 
 Present 23 8 15   
 Absent 86 49 37   

15 Threat: Chemical 109 57 52 6.8247 1 0.0090 0.2502 
 Present 27 20 7   
 Absent 82 37 45   

16 Threat: Poaching 109 57 52 0.3173 1 0.3173
 Present 30 17 13   
 Absent 79 40 39   

17 Threat: Foreign  109 57 52 0.0249 1 0.8747
 Present 11 6 5   
 Absent 98 51 47   

18 Threat: Politics 109 57 52   0.4933
 Present 9 6 3   
 Absent 100 51 49   

19 Threat: Development 109 57 52 1.0267 1 0.3109
 Present 41 24 17   
  Absent 68 33 35        
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Table D-12. χ² Bivariate associations between response variable (support management zones) and preferences 

    Total

Support 
Management 

Zones

Do not 
Support 

Management 
Zones       

  Variable  (n)  (n)  (n)
Chi-

Square DF 
p-

value
Fisher's Exact 

(p-value)
Cramer's 

V
Preferences          

20 
Fishery 
Enforcement 104 54 50  <0.0001 0.4851

 Weaker 2 0 2  
 Same 45 12 33  
 Stronger 57 42 15  

21 
Development 
of West Side 99 51 48  <.0001 0.4264

 
No New 
Development 61 22 39  

 
Small-scale 
Ecotourism 30 25 5  

 
Large Scale 
Development 8 4 4  

22 

Want their 
children to be 
fishers too? 106 57 49 5.7393 2 0.0552 0.2338

 Yes 12 6 6  
 Maybe 34 24 10  
 No   60 27 33  
Interviewer 
Effects Interviewer 109 57 52 20.5963 2 <.0001 0.4347
 Interviewer 1 60 39 21  
 Interviewer 2 17 12 5  
  Interviewer 3 32 6 26       
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APPENDIX E 
CHI-SQUARE TABLES FOR RESPONSE VARIABLE 

Table E-1. Contingency table of response variables: WSNP by NP.  Note the high number of 
discordant pairs (in bold), showing support for the WSNP but not national parks in 
general, or vice versa (χ²=5.318, p=.021 for association of the two variables). 

  Support WSNP  Total 

  
Not important/  
do not know Important  

Support NP (general) No 20 14 34
  Yes 28 51 79
Total 48 65 113

 
Table E-2. Contingency table of response variables: management zones by NP.  Note the high 

number of discordant pairs (in bold), showing support for the management zonation 
but not national parks in general, or vice versa (χ²=35.410, p<0.0001 for association 
of the two variables). 

  Management Zones Total 
  No zonation Zonation  
Support NP (general) No 30 3 33
  Yes 22 54 76
Total 52 57 109

  
Table E-3. Contingency table of response variables: management zones by WSNP.  Note the 

high number of discordant pairs (in bold), showing support for the management 
zonation but not national parks in general, or vice versa (χ²=4.665, p=0.031 for 
association of the two variables). 

  Management Zones Total 
  No zonation Zonation  
Support WSNP Not important/do not know 28 19 47
  Important 24 38 62
Total 52 57 109

 
Table E-4. Reduced contingency table of response variables: WSNP by NP. Note the high 

number of discordant pairs (in bold), showing support for the WSNP but not national 
parks in general, or vice versa (χ²=4.855, p=.028 for association of the two variables). 

 Support WSNP  Total 

  
Not important/  
do not know Important  

Support NP (general) No 8 3 11
  Yes 19 33 52
Total 27 36 63
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Table E-5. Reduced contingency table of response variables: management zones by NP.  Note 

the high number of discordant pairs (in bold), showing support for the management 
zonation but not national parks in general, or vice versa (Fisher's Exact Test yields 
p=0.002 for association of the two variables). 

  Management Zones Total 
  No zonation Zonation  
Support NP (general) No 8 2 10
  Yes 13 37 50
Total 21 39 60

 
Table E-6. Reduced contingency table of response variables: management zones by WSNP.  

Note the high number of discordant pairs (in bold), showing support for the 
management zonation but not National Parks in general, or vice versa (χ²=7.163, 
p=0.007 for association of the two variables). 

  Management Zones Total 
  No zonation Zonation  
Support WSNP Not important/Do not 

know 14 12 26

  Important 7 27 34
Total 21 39 60
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