
Do Stronger Collective Property Rights Improve Household Welfare? 
Evidence from a Field Study in Fiji

1 Introduction
A vast multitude of previous studies have examined the structure and functioning of successful and long-enduring institutions for collective ownership of common pool resources[footnoteRef:1] (e.g., Agrawal 1994, 2000, 2001; Acheson 1998, 2003; Baland and Platteau 1996, 2003; Cox, Arnold and Tomás 2010; Gordon 1954; Govan, Tawake and Tabunakawai 2006; Ostrom 1990, 2005; Ostrom, Schroeder and Wynne 1993; McCarthy, Dutilly-Diane and Drabo 2002; Ostrom and Nagendra 2010; Wade 1988; etc.), but, surprisingly, to date no study has used quantitative data to identify the impact on household welfare of stronger collective ownership rights.  The long term viability of collective ownership institutions depends on whether community members benefit, as it is the benefits that accrue to local owners that create incentive for internal rule monitoring and enforcement—so the impact of stronger collective ownership rights on household livelihoods is a critical question.  Exploiting a natural experiment—in which some villages were exogenously[footnoteRef:2] included in a provincial level government initiative to strengthen collective ownership rights over fisheries, while villages in a neighboring province were excluded—this study examines the impact on household income and food consumption of stronger state government support for collective fishery ownership rights.  [1:  The commons database in the library of the Workshop in Political Theory and Policy Analysis at Indiana University Bloomington contains 50,500 records of literature on the commons, common-pool resources, and common property. Of those, 779 have “common property” in the title (Ostrom and Hess 2010).]  [2:  Villages were included in the provincial level intervention through the initiative of the provincial government, not based on pressure from the villages themselves.] 

There is a common but mistaken perception that collective ownership is equivalent to the absence of property rights.  This is not the case.  There are three fundamentally different types of property rights regimes: open access, collective property, and private property (Baland and Platteau 1996, 2003; Ostrom and Hess 2010).  Private property vests a bundle of rights in a single owner.  On the other end of the spectrum, open access is equivalent to a no-property or res nullius regime, where no one has superior rights to a resource than anyone else.  Collective ownership, in contrast, is characterized by defined boundaries, clarity regarding the identity of those individuals who have a right to exercise resource claims, community-level collective choice arrangements to determine resource use rules, and internal monitoring of rule compliance and enforcement of rule violations by and against community members (Baland and Platteau 1996, 2003; Ostrom 1990).  
Common pool resources (CPRs) consist of both an underlying stock, such as healthy reef ecosystems and fish populations, as well as a harvested flow like fish or irrigation water (Lueck 1995; Ostrom 1990).  This dual nature of CPRs means that both provision and protection of the resource stock and utilization of the resource flow are potentially subject to collective action failures.  Fisheries are a quintessential common pool resource, and therefore pose a common conjuncture of challenges in terms of fostering efficient and sustainable resource use (Béné et al. 2003; Clark 1980; Wyman 2008).  
Institutions for common pool resource governance are held to be central to reducing poverty, sustaining ecosystem services, and mitigating natural resource conflicts.  Globally, over 300 million members of an estimated 6,000 indigenous groups hold land and other resources communally, in accordance with “customary law”[footnoteRef:3] (Stavenhagen 2004, UN Permanent Forum on Indigenous Issues 2009).  Understanding whether stronger collective ownership rights can improve livelihoods and raise living standards of the poor is critical for evaluating what kinds of institutional reforms effectively reduce poverty (Bardhan 2005a; Conning and Robinson 2007; Gradstein 2004; Markussen 2008; North 1990; Singh 1986; Unruh 2002).  Lessons learned regarding effective institutions for common pool resource governance are also applicable to sustaining a wide array of ecosystem services and promoting environmental conservation (Baland and Platteau 1996; Berkes 1989; Govan 2009; Larson and Bromley 1990; Loehman and Becker 2006; Moser 2004; McCarthy, Dutilly-Diane and Drabo 2002; Oses-Erasoa andViladrich-Grau 2007; Sano 2008). Finally, natural resource governance failures that lead to resource depletion may trigger violent conflict caused by scarcity (Bardhan 2005b; Cruz 1986; Haller 2002; Homer-Dixon 2001; Hotte 2001; Moyo 2005; Puppim de Oliveira 2008; Reuveny 2000). [3:  The term “customary law” is a convenient but misleading shorthand often used to describe the obligatory norms and practices that govern traditional, indigenous, non-European societies (Kelly and Kaplan  2001, Merry and  Brenneis 2004), and the informal social norms that structure incentives in the shadow of the formal legal system in ‘European’ societies (Mnookin and Kornhauser 1979; Acheson 1998).  In the colonial context it is used in an attempt to encapsulate the social rules that pre-dated formal laws imposed by European powers during colonialism, implying (and often assuming) a static binary between two distinct, internally referential, and complete legal systems.  However, “customary law” does not exist as an immutable, traditional, legal system, despite being generally understood as such in the popular imaginary, but rather reflects the modification of indigenous rules and norms in the face of the formal legal order.  Just as customary law is evolving and subject to disputed interpretations, so is formal law.] 

Using a unique dataset generated from household surveys of three neighboring villages, this study examines the impact on household income and food consumption of institutional reforms to strengthen collective ownership rights over fisheries in Fiji.  The study focuses specifically on the relationship between institutional reforms and livelihoods, putting aside the related issues of ecosystem services and natural resource conflicts, because welfare improvements are the linchpin for the internal incentives that ensure collective ownership institutions succeed and endure (see discussion in Section 2).  Findings indicate that while strengthening collective ownership rights in Fiji improves household welfare by increasing the consumption of fresh seafood and reducing the consumption of inferior canned food substitutes, there is no impact on household monetary income absent implementation support from outside NGOs.  Stronger state protection of collective ownership rights against encroachment by outsiders allows communities to enjoy the full benefits of their fishing area and internalize gains from improvements in resource management that foster sustainable resource use.
  
2 Background
A large body of recent property rights research posits that in some circumstances collective ownership of common pool resources is more conducive to sustainable and efficient resource use, and more effectively accrues benefits to the resource owners, than either private or state ownership (e.g., Agrawal 1994, 2001; Baland and Platteau 1996; Berkes 1992; Cox, Arnold and Tomás 2010; Ostrom 1990, 2005; Ostrom and Nagendra 2010; Poteete and Ostrom 2008; Veitayaki 2006; Wade 1988). This research on collective ownership comes as a sharp riposte to both (a) the significant body of legal and economic scholarship arguing that well-enforced private property rights are necessary for trade, credit access, and sustainable levels of resource use and investment; and (b) the notion that state rather than private provision is required for public goods with total social benefits greater than the gains enjoyed by any single individual investor or user.  
Property rights theory and research has long suggested that secure private property rights are necessary to create incentives for efficient levels of investment and resource use because the users/investors are able to internalize all costs and benefits (Demsetz 1967; Hardin 1968); facilitate market exchange since transaction costs are lower with a single owner than with multiple owners (Coase 1960); and expand credit access because the underlying asset can serve as collateral, thus making repayment commitments more enforceable (De Soto 2003; Field and Torero 2006).  However, for common pool resources such as fisheries, the transaction costs of privatization—allocating and enforcing rights, and monitoring and punishing encroachment (Anderson and Hill 1975)—are high; in the case of fisheries and common pool resources generally, complete privatization is de facto impossible[footnoteRef:4] (Smith 2008).  At the same time, it is widely recognized that even with strong protections for private property rights, voluntary markets will fail to provide socially optimal levels of public goods (Olson 1965).  Public goods are difficult or impossible to prevent non-payers from utilizing, and are characterized by high fixed and low or non-existent marginal costs—therefore, because an individual only voluntarily contributes the amount of a good up to the point where her marginal cost equals her marginal benefit, coercive institutions are the only apparent solution to public goods provision (Chamberlin 1974; Frohlich and Oppenheimer 1970; Olson 1965: Pecorino 1999).  [4:  Although tradeable fishing rights—known as Individiually Transferable Quotas (ITQs)—have privatized the property right to the fish flow with varying degrees of success (Deacon, Dominic, and Costello, 2008; Apostle, Richard, McCay, and Mikalsen 2002), the underlying stock is the ecosystem supporting aquatic life and is difficult to privatize.] 

Yet state regulation is inefficient and ineffective in preventing overexploitation of common pool resources if the costs of monitoring resource use and enforcing resource restrictions are high, or when monitoring and enforcement is plagued by significant principal-agent problems (Grafton 2000; Ostrom 1990).  Principal agent problems can arise under conditions of asymmetric information when a principal hires an agent to pursue the principal’s interest through actions that may be costly to the agent.  Government agents charged with enforcing regulations and allocating fishing licenses do not internalize the benefits of optimal resource use, and the state has imperfect information regarding the behavior of its agents, potentially generating principal-agent problems such as shirking and bribe-taking.  In contrast, when the resource owners are also the agents responsible for monitoring and enforcing restrictions on resource use— as is the case in Fiji’s collectively owned fisheries—principal-agent problems are avoided.  Moreover, local fishermen and villagers are able to monitor against rule violations and outsider encroachment without accruing additional costs.  Village neighbors employ informal social sanctions internally to enforce resource-use restrictions (Colding and Folke 2001; Posner 1996; Tawake and Hoffmaister 2009).   Where lack of monitoring and enforcement is pervasive due to information costs and principle-agent problems, de jure state regulation is equivalent to de facto open access—and the colloquially so-called “tragedy of the commons”[footnoteRef:5] is the predictable result.  In these circumstances collective ownership will be more efficient than state regulation at promoting optimal levels of resource use and investment (Clarke and Jupiter 2010; Ostrom, Gardner and Walker 1994).   [5:  “Therein is the tragedy. Each man is locked into a system that compels him to increase his herd without limit - in a world that is limited. Ruin is the destination toward which all men rush, each pursuing his own interest in a society that believes in the freedom of the commons” (Hardin 1968).] 

Because collective ownership institutions are composed of individuals each with their own self-interest, collectively owned resources may suffer from collective action problems in terms of both appropriation (allocation of the flow) and provision (building and maintaining the stock basis of the resource system) (Ostrom, Gardner and Walker 1994).  The significant body of theoretical and empirical work examining institutional design for successful collective common pool resource ownership has proposed an array of theoretical principles that explain when, how, and why institutions for collective ownership can lead to efficient resource management (Ostrom and Nagendra 2010; Poteete and Ostrom 2008).  
In contrast to the wide-ranging research on the internal dynamics of collective natural resource governance, to date there have been no rigorous empirical studies regarding the household welfare impacts of collective ownership.  Improvements in household welfare are a centrally important potential benefit of stronger collective ownership rights, because it is the welfare improvements enjoyed by group members that create the incentives for group members to supply and maintain the institutions that facilitate successful collective ownership (Ostrom 1990, 2005; Ostrom and Nagendra 2010; Poteete and Ostrom 2008).  Absent the benefits that theoretically accrue to group members from the internalization of externalities and the adherence to rules regarding sustainable resource use, individuals will not incur the monitoring and enforcement costs required to overcome collective action problems in appropriation and provision.  Therefore the welfare improvements enjoyed by group members from stronger collective ownership institutions are fundamental to the coherence of commons theory.  
However, the large body of research regarding collective ownership institutions has primarily used other metrics and analytical frameworks to study institutional “success”, including: rule compliance by group members, institutional resilience, robustness of information gathering strategies, monitoring/enforcement mechanisms, and environmental benefits in a small sub-set of studies—for the most part just assuming that household welfare improves when collective rights are strengthened.  As welfare improvements are the theoretical and practical linchpin for the internal incentives that ensure collective ownership institutions succeed and endure, this article tests empirically whether households have actually benefited from stronger collective property rights over fisheries in Fiji.  This study focuses on welfare impacts as measured by material benefits, specifically improvements to household livelihoods reflected in income and food consumption.  Although strengthening commons institutions may bring other intangible benefits related to social belong or cultural identity, this study focuses on the material benefits to group members.
Previous research in Fiji found that locally managed marine areas (LMMAs) improved household livelihoods and increased fish stock (Aalbersberg, Tawake and Paras 2005; Fong 1994; Govan 2009; Johanssen 2004).  However, these studies relied solely on subjective household reports regarding whether respondents believed that local collective ownership brought benefits or not.  Case studies from Tanzania, Namibia, and South Africa regarding the community-level economic impacts of collective rights over big game wildlife reserves also indicate that strong collective rights over wildlife areas appear to improve community welfare—but these studies again relied solely on informant perceptions (Child and Lyman 2005; Holden, Grossman and Jones 2006).  In contrast to the perception methodology used by prior studies, this study utilizes household level data on income and food consumption to measure the impact of stronger collective ownership rights on household welfare.  This approach avoids the possible perception biases that plague studies reliant on the subjective perceptions of informants, as informants in treated communities may perceive benefits that they expect to enjoy even when these benefits are illusory, or perceive no benefits if reality does not sufficiently reach a priori expectations.  Therefore a quantitative approach utilizing household income and food consumption data to assess impacts is an important complement to other studies grounded in subjective perceptions.

3 Pathways
Stronger collective ownership rights over customary fishing grounds (called qoliqolis) could improve household welfare through two potential pathways: either an efficiency pathway or a transfer pathway. 
Under an efficiency mechanism, stronger collective property rights enable the resource-owning community to internalize all costs and benefits of use and investment, therefore incentivizing the community to optimize, i.e., to use resources sustainably and efficiently.  This efficiency pathway has long been a key justification for strengthening private property rights (Besley 1995; Udry and Goldstein 2008); the same efficiency mechanism may also explain improvements in household welfare from stronger collective ownership rights (Ostrom 1990).  Under a collective ownership regime, unlike in the open-access situation characteristic of a de facto public ‘commons’, the resource owning collective has the exclusive right to exploit the resource—so internalizes all costs and benefits.  Therefore, setting aside for the moment the potential collective action problem internal to rule enforcement within the resource owning group, strengthening collective fishery ownership rights should prevent overexploitation of the fishery and lead to long term sustainable resource use: by allowing the group to internalize both cost and benefit externalities the group is incentivized to manage the fishery sustainably, to maximize long-term benefits.  
Alternatively, improvements in household welfare could be attributable to a transfer mechanism.  Stronger protection of collective ownership rights in Fiji’s fisheries may improve the livelihoods of members of groups that hold customary rights over qoliqolis simply by transferring marine benefits into the hands of local households, without having any effect on the efficiency of resource use/investment or long-term marine fishery sustainability.  On this pathway, the level of resource use is unaffected by the institutional change and there are no efficiency gains—any improvements in household welfare are due purely to distributional effects, i.e., the concentration of resource benefits in the local community of qoliqoli owners.
The opposing hypothesis is that state legal reforms designed to strengthen collective fishery ownership rights actually generate no improvements in household welfare.  This would indicate that collective fisheries ownership in Fiji is ineffective in improving short or medium-term household well-being, for any of a number of reasons: because collective institutions are plagued by internal collective action problems in rule monitoring and enforcement, despite state policy reforms to strengthen collective ownership rights; because the size of the marine area owned by each community is too small to increase fish stocks or restore ecosystem vitality; or because sustainable levels of marine resource exploitation are below the take level that villagers enjoyed prior to property rights reforms, so movements to greater sustainability actually decrease short and medium term household welfare.
In the Fijian context, all three of these hypotheses could be salient (Lawson-Remer 2010).  In terms of the kinds of specific institutional problems that might pose barriers to the effective operation of collective ownership institutions, a key challenge facing communities of ethnic Fijian resource owners is protecting the qoliqoli against outsiders, especially unauthorized fishermen from Japan and the mainland, in order for the villagers to internalize the benefits of optimal levels of resource conservation.  A second significant challenge springs from the technical difficulty of gathering credible ecological information regarding current levels of reef and fisheries degradation; this can be a critical hurdle impeding the establishment of effective collective ownership institutions, because a shared understanding of the need for greater sustainability is a prerequisite for establishing resource use rules.  On the other hand, in Fiji, once resource use restrictions are adopted by a group, avoiding collective action failures and ensuring compliance with the rules is a de minimis problem.  The costs of monitoring are extremely low—villagers can quite easily see all the comings and goings of their neighbors, and a harvest from the sea would be nearly impossible to hide (Lawson-Remer 2010)—and the punishment for rule-breaking is a highly effective deterrent (discussed in greater detail below).
The empirical results presented here cannot disentangle whether the transfer mechanism or the efficiency mechanism is at work in improving household welfare in villages where collective ownership rights over fisheries are strengthened.  Ecological models of maximum sustainable yields (see appendix 3) suggest that both pathways can contribute simultaneously to improving household welfare, as stronger property rights that eliminate external marine resource users both shift the curve and move harvest rates along the curve.  Collecting ecological data in tandem with household data could potentially help indicate which mechanism is at work and to what extent, and would be a fruitful line for future research.   Despite this limitation, the findings here are a significant stride towards empirically addressing the issue of whether or not collective ownership of common pool resources actually improves household welfare, as predicted by the extensive theoretical and case study analysis regarding collective ownership institutions (Agrawal 2000, 2001; Berkes 1992; Baland and Platteau 1996, 2003; Meinzen-Dick, Knox, Place and Swallow 2000, 2002; Ostrom 1990, 2005; Ostrom, Schroeder and Wynne 1993; Wade 1988).

4 Collective Ownership Institutions in Fiji
Fiji is an archipelagic nation comprised of 322 volcanic islands in the South Pacific, scattered 2,800 miles southwest of Hawaii and 1,100 miles north of New Zealand.  Fiji’s per capita GNI in 2007, the most recent year for which data is available, was $4,370 (World Bank 2008).  Approximately 35% of rural households and 24% of urban households live below the $1.25/day poverty line (Fiji Islands Bureau of Statistics 2002-2003).  Fiji’s total population is 840,000, with 49% residing in rural and 51% in urban areas.  
Ethnic Fijians hold traditional, clan-based rights over 411 demarcated inshore reef fishing grounds, called qoliqolis.  Qoliqoli roughly translates from Fijian as “customary fishing grounds”.   Each qoliqoli is owned by a different family clan, called a yavusa (Calamia 2003).
As a collectively owned common pool resource, qoliqolis are ruled by the governance mechanisms internal to the resource-holding yavusa.  According to Fijian customary law, the chief has final decision-making power regarding qoliqoli resource use rules.  All villagers participate in monitoring and enforcing these rules.  If a group member consistently disobeys these rules and utilizes qoliqoli resources beyond the permitted level (i.e., “free-riding” on the sustainable level of fishing and harvesting observed by other group members) he or she would be subject to group exile, a punishment with severe long-term consequences.  The primary assets of Fijian villagers are their communal property rights to the qoliqoli and to the village land.  These rights are collective—individuals have a common and undivided right to the land and qoliqoli (Sharma 1999).  Ownership rights to both land and sea exist as part and parcel of group membership, are inalienable and nontransferable, belong to the clan group as a whole in perpetuity, and are indivisibly tied to place (Farran and Paterson 2002).  Therefore group exile extinguishes the ability of a group member to access collectively owned resources, including the fish, shellfish, and seaweed of the qoliqolis.  The Native Fisheries Commission describes the boundaries of customary native fishing rights and records these boundaries and the identities of rights-holding native groups in the ‘Register of Native Customary Fishing Rights’ (Fisheries Act of 1941 [Amended 1991]), on file in the capital city of Suva.  
Beginning in 1997, due to pressure from outside environmental NGOs and Ethnic Fijian political leaders—this dynamic is discussed further below—government provinces began adopting policies and regulations to strengthen collective qoliqoli ownership rights by establishing Locally Managed Marine Areas (LMMA Network 2007).   
 “An LMMA is an area of nearshore waters actively being managed by local communities or resource-owning groups, or being collaboratively managed by resident communities with local government and/or partner organizations … An LMMA can vary widely in purpose and design; however, two aspects remain constant: (a) a well-defined or designated area, and (b) substantial involvement of communities and local governments in decision-making and implementation.” (LMMA Network, n.d.).  
In Macuata province, the site of this study, the provincial government instituted a set of policy directives in 2003 to make group qoliqoli rights more secure by increasing state police enforcement against outside encroachment and supporting clans in establishing limitations on marine resource exploitation.  LMMAs are based on the widespread understanding that each of the 411 demarcated in-shore reef areas in Fiji is owned collectively by a distinct clan group.  The provincial initiative to establish LMMAs took these collective entitlements as the starting point and strengthened these collective qoliqoli property rights with a set of measures to increase boundary enforcement and reinforce community-led management.  Boundary enforcement was improved by increasing patrols of qoliqoli waters to detect and detain illegal fishing boats; working with villagers to apprehend and prosecute unauthorized outsiders found fishing within qoliqoli boundaries; and, in an important new policy departure, deferring to village preferences regarding the number and price of fishing licenses to be granted for fishing or sea collecting inside the village’s qoliqoli, and allowing village representatives to negotiate those terms.  Community-led management was reinforced by establishing and training qoliqoli management support teams, composed of provincial government workers and community members familiar with LMMA techniques.  These teams work together to manage the qoliqoli on an ongoing basis.
Strengthening ethnic Fijian resource rights over qoliqolis was and remains central to the political agendas of powerful ethnic Fijian elites (Lal 2000, 2004).  For example, in 2006 members of Parliament allied with the ethnic Fijian Great Council of Chiefs introduced the Qoliqoli Bill, which attempted to significantly strengthen and expand the qoliqoli rights recognized under national law.  Under Fijian law, only ethnic Fijians can hold and claim rights to customary fishing grounds (Fisheries Act of 1941 [Amended 1991])—therefore strengthening these customary rights necessarily strengthens the property rights claims of ethnic Fijians at the direct expense of Indo-Fijians, who are precluded from qoliqoli ownership.  The national level effort to strengthen ethnic Fijian qoliqoli rights through the Qoliqoli Bill failed due to opposition by Indo-Fijians[footnoteRef:6], but the bill’s introduction is compelling evidence of the importance leading ethnic Fijian political leaders attach to strengthening collective clan ownership rights over inshore reef fisheries.  Ethnic Fijians dominate a number of Provincial governments, including the Macuata province that is the subject of this study.  Although stymied at the Parliamentary level, efforts to strengthen the security of the collective qoliqoli property rights have therefore gained traction at the Provincial level.   [6:  A broad cross-section of informants speculate that a key precipitating factor behind Fiji’s December 2006 Presidential coup was the introduction of the Qoliqoli Bill and a fear by Indo-Fijians that if enacted the bill would significantly alter the balance of power between ethnic Fijians and other groups, to the detriment of non-ethnic-Fijians (Lawson-Remer 2009).] 

Six environmental NGOs currently work actively to encourage and support the establishment of LMMAs in Fiji.  Pursuing marine resource conservation by strengthening collective ownership rights is an attractive strategy for environmental NGOs in light of the limited capacity of the state to effectively enforce fishing regulations.  One Fisheries Department employee reported in confidence that “we just don’t have enough boats to patrol everywhere”.   As a scattered archipelago nation, Fiji’s territorial waters stretch more than 1.3 million square kilometers, so environmental NGOs report that they believe that vesting clans with greater property rights over fisheries will facilitate effective monitoring and enforcement, and therefore more sustainable marine resource use.  These NGOs lobby provincial level governments for policy and legal reforms to establish LMMAs and strengthen collective qoliqoli ownership rights.  They also work directly with villages where an LMMA has been established to provide governance workshops, assistance with marine resource monitoring, and alternative livelihoods programs.
The support of outside NGOs to villages comes in two main forms.  The first falls in the category of ‘capacity building’, which includes funding and administering educational and planning workshops, providing monitoring training and equipment, purchasing buoys for marking-off prohibited areas, and underwriting other costs associated with establishing and maintaining the LMMA.  The key vehicle for training and encouraging villagers to systematically monitor ecosystem degradation within the qoliqoli is called the ‘Learning Framework’, which calls upon villagers to utilize local knowledge in systematic monitoring (LMMA Network 2007).  In addition to improving information gathering and monitoring, the Learning Framework has the added function of decreasing coordination challenges for the village, since the impetus for monitoring and enforcement is driven by outsider NGOs interested in environmental conservation.  The second form of support from outside NGOs entails working with communities to create income-generating “alternative livelihood” plans, such as: establishing bioprospecting arrangements, in which the village is paid licensing fees for samples of medicinal plants and marine invertebrates collected in their district; charging usage fees to scuba divers that dive in villages’ protected marine areas; connecting villagers with purchasers of seaweed, seashells, and other marine resources that can be harvested sustainably; and reducing the number but increasing the price of fishing permits sold to outsiders (Aalbersberg, Tawake and Paras 2005).  Additionally, increased engagement with outside NGOs also can generate significant revenue for villagers from hosting and assisting marine ecologists interested in studying the impact of collective ownership on marine conservation with the village’s qoliqoli.  As these various interventions are intertwined, it would be difficult (and beyond the scope of this study) to disentangle which of the three mechanisms of NGO involvement—capacity-building assistance, alternative livelihoods projects, or increased revenue from researchers—may be credited with any resulting village-level improvements in household welfare.
As discussed throughout this article, the engagement of NGOs with one village but not another may be endogenous or reflect omitted variables, given that NGOs have limited resources and therefore seek to support villages where they see a likelihood of success.  Informants indicated a range of reasons why the LMMA Learning Framework is implemented in some villages but not others, including simple familiarity of villagers with the process, already established trust relationships with NGOs, and internal cohesion and strong leadership to address environmental resource sustainability—all of which may reflect higher pre-existing levels of ties and contacts outside the village, or other variables omitted from the model that could impact the success of an LMMA.  
In 2003 the Macuata Provincial government decided to establish LMMAs in all the qoliqolis throughout the province, in response to lobbying by environmental NGOs and pressure from influential ethnic Fijian leaders.  The government in neighboring Bua province did not.  Since the decision to establish LLMAs was made at the provincial level, impacting 26 qoliqolis throughout the province, village-level characteristics and preferences did not determine whether the villages in each province were subjected to the treatment of stronger enforcement of collective property rights. The institutional reforms to strengthen collective ownership rights over the inshore reef fisheries were exogenous at the village level.

5 Research Design
Household survey data, collected six years after Macuata instituted qoliqoli reforms, is used to compare household level outcomes in three villages on three small islands within the Bua and Macuata provinces off the north coast of Vanua Levu, Fiji. The three village sites – Galoa, Kavewa, and Druadrua – differ in terms of their institutional frameworks of qoliqoli ownership (the key treatment being studied), but are similar as far as possible in terms of observable characteristics, particularly:
1. Economic activities (subsistence fishing, sea collecting, and subsistence farming);
2. Distance to urban and trading centers;
3. Geography (located on small islands lying 10-15 miles off the north coast of Vanua Levu);
4. Ethnic and religious composition (homogenous, ethnic Fijian);
5. Natural resources (soil fertility and agricultural zone, marine ecology);
6. Population size.
Sites were selected due to their similarity in observable characteristics and their sharp difference along the axis of the three treatment categories.  Treatments are: (1) the strengthening of collective qoliqoli ownership rights; (2) the strengthening of collective ownership rights, along with extensive implementation support from an outside partner NGO; and (3) no change in collective ownership rights.  Site #1 is Kavewa Island, a small island approximately 15 miles off the north coast of Vanua Levu.  Kavewa lies within Nadrogo district, in Macuata province, and has 19 households.  By virtue of its location within Macuata province, the yavusa’s collective qoliqoli ownership rights were strengthened through establishment of a LMMA in 2003, but implementation has lacked the support of an external NGO.  Site #2 is Druadrua Island, where improvements in collective ownership rights over the qoliqoli have been supported by an NGO partner.  Druadrua has 22 households, and lies within Namula district of Macuata province.  Site #3 (the control site) is Galoa, where collective qoliqoli rights were not strengthened by the provincial government.  There are 27 households in Galoa. Like the two treatment sites, Galoa is an isolated island village: Galoa lies off the north coast of Vanua Levu in the Lekutu District, within Bua province, the westward neighbor of Macuata province. This tri-fold treatment approach allows differentiation between the impacts of the institutional change alone, versus the impact of strengthening collective ownership rights alongside external NGO support for implementation.  The primary variable of interest is the exogenously induced change in the institutional qoliqoli rights framework; the role of NGO engagement is a secondary issue, of interest only because without careful attention to the presence of NGOs the data could suggest that stronger collective ownership rights on their own improve household income.  
The decision to strengthen village-level collective ownership rights over the qoliqoli was made at the provincial level in Macuata province in 2003, at the behest of outside environmental NGOs and Ethnic Fijian leaders, and not driven by village-level processes, preferences, or characteristics within the 26 qoliqolis in Macuata province.  The two provinces in which the village sites lie are geographically and economically similar.  The three villages lie approximately 60 miles from one another, but fall on different sides of the provincial boundary line.
Given the small size of the village sites selected, all households were surveyed, for a total sample size of 68 households.  The surveys were administered in Fijian by a team of two trained Fijian researchers, over the course of one month.  The survey focused on a narrow range of quantifiable data that directly concerns livelihoods, income and food subsistence, and additional demographic information.  The survey instrument is included in the appendix.
This study narrowly addresses two questions regarding the impact of collective fishery ownership on household livelihoods:
1. To what extent does collective ownership increase household income?
2. To what extent does collective ownership increase or decrease household consumption of fish and marine crustaceans harvested from the qoliqoli, versus inferior canned-food substitutes?  Canned food is used as an indicator of household welfare because the canned foods consumed by subsistence farming and fishing ethnic Fijians are a low-grade and nutrient deficient sources of protein, considered by ethnic Fijians to be an inferior good, eaten to substitute for a shortfall in fish take and shellfish harvest (Lawson-Remer 2009).  
Household surveys were conducted six years after Macuata province enacted reforms.  According to ecological data and models regarding maximum sustainable yields and the relationship between reproduction rates and fishing rates in the marine ecosystem constituting Fiji’s inshore reef fisheries, substantial regeneration of marine fishery stocks occurs within 3-6 years, with the speed of regeneration depending on the baseline rate of fishing and coral health (Jennings and Polunin 1996a, 1996b).  The relationship between fish reproduction and fishing rates is described in appendix 3.  A majority of Fiji’s reef fish reach maturation within 1-2 years; 6 years therefore represents 3-6 generations.  Ecological models therefore suggest that improvements ecosystem vitality resulting from better fisheries management would be clearly measurable within six years (appendix 3).
The econometric strategy utilizes a simple cross-sectional model based on household survey data, tested using (a) OLS estimators, (b) clustered robust standard errors, and (c) bootstrapped standard errors:
Ih = α + β1Ch + β2Nh + β3Xh + єh								(1)
and
Rh = α + β1Ch + β2Nh + β3Xh + єh								(2)
Where Ih is a measure of household income in household h, Rh is the rate of fresh fish or canned food consumption, Ch is a dummy for collective ownership, Nh is a dummy for NGO support, Xh is a vector of covariate controls, and єh is the random error term.  The vector of controls includes the number of household members, education and age of male and female household heads, and membership in the chiefly family.  The model was first tested without the dummy for NGO support, and then tested with the dummy included.  
Additionally, household impacts of NGO involvement were tested using a limited sample size in a specification that excluded the village without collective ownership:
Ih = α + β1Nh + β2Xh + єh									(3)
and
Rh = α + β1Nh + β3Xh + єh									(4)
Where Ih is a measure of household income in household h, Nh is a dummy for NGO support, Xh is a vector of covariates, and єh is the random error term.  
Although a difference-in-difference approach would have been preferable, the research design is constrained by the lack of time series data[footnoteRef:7].  [7:  The Fiji Bureau of Statistics was still collecting and sorting census forms from the 2000 census when the office was visited in 2007 and 2008; no household data exists for the provinces that are the site of this study other than the data collected by the research project team.] 

The two models were first tested using a standard OLS specification, employing the White test to examine heteroskedasticity and an information matrix (IM) to generate an orthogonal decomposition into tests for heteroskedasticity, skewness, and kurtosis.  These results are reported in Tables 5, 8, 11, and 14.
We might be concerned ex ante that the clustering of households into three villages may cause the observations to be correlated by village.  If there is significant intra-class correlation between observations within the same village then the standard errors of the estimates obtained from the OLS specification would be incorrect.  Clustered robust standard errors were therefore used to take into account the possibility of intra-class correlation between observations within each village.  These results are reported in Tables 6, 9, 12, and 15.
Given the small sample size, bootstrapped standard errors with resampling 1000 times was also used to confirm robustness of results in the potential presence of heteroskedasticity of an unknown form.  These results are reported in Tables 7, 10, 13, and 16.
To examine whether outlier households may be unduly affecting results and the effects of model specification on variable coefficients, two types of sensitivity analyses were conducted: jackknife and extreme bounds.  For the jackknife analysis, regressions were run 68 times, each time excluding a different household to test for influential cases. Extreme bounds analysis tests the sensitivity of results to model specification by removing one variable at a time from the regression model.  The coefficients listed in Tables 17-20 in the appendix are the upper and lower bounds of the coefficients obtained for each variable.

6 Data and Descriptive Statistics
Household data were gathered by ethnic Fijian enumerators over a one month period in April 2009, and interviews were conducted in Fijian.  The survey instrument is attached as appendix 1.
Dependent variables are of two types.  The first set of dependent variables is a measure of income, specifically: (a) total household income; (b) income generated from the marine area; (c) income from harvesting and selling coral, crustaceans, and shells (sea collecting); and (d) income from fishing.  The income measures were rescaled to reflect income equivalence for members of households of different sizes, because individuals in households of equivalent income levels, but where one household has more members than another, enjoy different levels of resources.   Household equivalence income was generated by dividing household incomes by the square root of the number of household members, reflecting economies of scale.  
Ih = Incomeh/(N1/2)									(5)
The second set of dependent variables is an indicator of the availability of subsistence food derived from the natural resource base, as measured by (a) the weekly rate of fresh seafood consumption, and (b) the monthly rate of canned protein consumption, such as SPAM, which is an inferior good with low nutritional value eaten as a substitute when fresh fish and shellfish are unavailable.
All predictor variables were transformed to reflect a normal distribution, in order to satisfy best linear unbiased estimator assumptions.  The age of male and female household heads, the number of resident household members, and the rate for fresh seafood and canned protein consumption were logged.  Income measures were transformed with a square root function.
The three villages are similar in household characteristics (Tables 1-4), with the exception of the average number of household members and the level of education.  The main three indicators of household wealth and status—house type, roof type, and proportion of the village belonging to a chiefly clan—are comparable across villages.  All roofs (100%) are corrugated iron in all three villages, while houses are 70%, 79%, and 68% constructed from wood in the three villages.  The villages in which collective ownership rights were strengthened with the establishment of a government supported LMMA have larger households on average, possibly reflecting the increased ease of sharing and communal cooperation facilitated by collective ownership of the qoliqoli—the primary resource base.  The control village, where collective ownership rights were not strengthened, has a greater percentage of male and female heads of household with a secondary school education.  However, these two variables are not significant in any of our regression models, and in any case both would be expected to exert a downward bias on any relationship between collective ownership and household welfare.
[INSERT TABLE 1]
[INSERT TABLE 2]
[INSERT TABLE 3]
[INSERT TABLE 4] 

7 Results
Results indicate that stronger collective ownership rights improve household livelihoods by positively impacting the consumption of fresh seafood and reducing the consumption of inferior canned food substitutes, but alone do not increase household income.  Increases in household income are associated with support from the local partner NGO.  However, this association should not be interpreted as causal as there is no a priori reason to assume that the NGO partner chose randomly to work with Druadrua but not Kavewa, and as discussed in Section 4 it is possible that the NGO’s choice was endogenous or just a proxy for other omitted variables.
Two models were tested.  In the core model all households from all three villages are included, with dummy variables for collective ownership and NGO involvement and a vector of controls.  The second model examines only households in villages with collective ownership, using a dummy variable for NGO engagement to test the association between NGO support and household welfare.  
Controlling for the number of household members, the impact of collective ownership on total household income and on qoliqoli income is strongly positive and significant.  These results hold even when the household heads’ age, education, and relationship to the chief’s family are included as controls.  However, the significance of collective ownership disappears when the NGO dummy is included in the model, while NGO engagement emerges as a strongly positive and significant association.  Collective ownership has a positive impact on income from sea collecting when the number of household members is included as a control, but significance largely disappears when NGO support is included in the model.  Finally, neither collective ownership institutions nor NGO support have any impact on income derived from fishing.  The results for the four different measures of income—tested using OLS, robust clustered standard errors, and bootstrapped standard errors—are shown in Tables 5 through 7.  The White and decomposition of IM tests suggest that errors are not correlated by village (Table 5); continued significance using clustered standard errors (Table 6) and bootstrapping (Table 7) confirm these findings.  
Robustness of findings was also tested for sensitivity to outliers and observations with extreme values on predictors (Tables 17-20, appendix). 
[INSERT TABLE 5]
[INSERT TABLE 6]
[INSERT TABLE 7]
The restricted model includes only households in the two villages that have collective ownership institutions.  Findings from the restricted model confirm the results from the unrestricted model.  NGO involvement has a strongly positive and robustly significant association with total household income and qoliqoli income for all specifications that control for the number of household members, but NGO involvement is not associated with income from sea collecting or fishing.  These results are shown below, in Tables 8, 9, and 10.  However, because it is possible that the NGO’s choice of village partner was endogenous or determined by omitted variables, no claim of causality can be made regarding the relationship between higher household incomes and NGO involvement.
[INSERT TABLE 8]
[INSERT TABLE 9]
[INSERT TABLE 10]
Although the impact of stronger collective ownership rights on income appears to require NGO support, the positive impact of collective ownership on subsistence food consumption is robust and significant, regardless of model specification.  Households in communities with strong collective ownership rights experience increased rates of fresh seafood consumption and decreased rates of canned food consumption.  Canned foods are low-grade, nutrient deficient, inexpensive sources of protein – such as SPAM – eaten to substitute for a shortfall in fish take and shellfish harvest (Lawson-Remer 2010).  Higher fresh fish and seafood consumption and lower canned food consumption are important indictors of household livelihoods at the subsistence level.  As shown in Tables 11, 12, and 13, results are robust to the inclusion of a vector of controls, including NGO engagement, and all three model specifications.  Once again, in OLS the White and decomposition of IM tests suggest that BLUE assumptions hold, and errors are not heteroskedastic or clustered by village.  The continued significance of results in the specifications using clustered standard errors and bootstrapped standard errors confirm validity of findings.  On the other hand, NGO intervention has no impact on subsistence food consumption.
[INSERT TABLE 11]
[INSERT TABLE 12]
[INSERT TABLE 13]
[INSERT TABLE 14]
[INSERT TABLE 15]
[INSERT TABLE 16]
[INSERT CHART 1]
[INSERT CHART 2]
[INSERT CHART 3]
These results provide limited confirmation for the findings of prior studies regarding the impacts of establishing LMMAs and strengthening collective ownership rights over fisheries in Fiji, but call into question the mechanism by which the LMMA generates household benefits.  Prior studies had found that villagers who were actively participating in establishing and maintaining a LMMA reported that that the LMMA brought benefits ranging from reduced ecosystem degradation to increased fishing and sea harvesting yields to higher financial resources available for community goods such as boats and schools, and that village income increased from the sale of marine resources in villages where the LMMA was implemented with support from a local NGO (Aalbersberg, Tawake and Paras 2005; Govan 2009; Sano 2008; Techera 2008; Veitayaki 2008).  Our results here confirm those findings, and indicate that a large share of these previously reported benefits depend upon contact with and implementation support from environmental NGOs, rather than a simple change in the institutional environment—although some benefits can be gained even without NGO support.
Although our findings in the Fijian context robustly indicate that stronger collective property rights over qoliqolis increase household welfare—as reflected by higher rates of fresh fish and lower rates of inferior canned food consumption—but do not improve household income absent NGO involvement, it is important to acknowledge that it is uncertain to what extent these findings can be generalized to other populations and settings.  This problem of external validity is an endemic, but often ignored, difficulty with all micro evaluations, case studies, and field studies (Deaton 2010; Rodrik 2009).   Field study evaluations inherently must be carried out in a specific locale on a specific group and under specific conditions; the generalizability of the findings to other settings is never certain (Rodrik 2009).  The challenge of external validity is compounded when, as here, the variable of interest is an institutional environment.  The relationship between state law and ‘customary’ qoliqoli governance is complex, dialogic, and interdependent.  It is this robust and interwoven set of norms—derived from diverse sources, including British colonial law and indigenous-Fijian laws and norms at the time of colonial accession (Kelly 2004; Kelly and Kaplan 2001; Lal 1992; Tawake 2007; Tawake and Hoffmaister 2009)—that form the de facto institutional environment in which collective qoliqoli ownership functions in practice in Fiji.[footnoteRef:8]  The dialogic and interdependent relationship between formal law and informal social norms, which constitutes the de facto institutional environment, is everywhere and always a complex and context specific puzzle (Clarke and Jupiter 2010; Ellickson 1991; Merry 1988; Techera and Troniak 2009)—making the external validity of all studies which examines the impact of legal or institutional changes open to question.   [8:  This dynamic relationship between formal law and informal, non-state, ‘customary’ normative orders in structuring the institutional environment for qoliqoli governance in Fiji is examined in a companion paper: ‘Formal Law, Informal Social Norms, and Collective Property Rights in Fiji’s Fisheries’ (Lawson-Remer 2010).] 

This case study, therefore, should be viewed as a groundbreaking but by no means definitive contribution to empirically testing the widely held hypothesis that strengthening collective property rights improves the welfare of households within the resource owning community.  Although the results here indicate that subsistence food consumption improves, but income increases only with NGO support, other similar studies in different places are required to test whether these findings are generalizable beyond the Fijian context.  

8 Conclusion
A central linchpin of successful and long-enduring collective ownership institutions—both theoretically and practically—is that members of a resource-owning unit benefit from establishing, maintaining, and adhering to community rules governing resource use.  This is a core theoretical claim, since the benefits of collective ownership institutions must outweigh the costs in order to create incentives for households to maintain collective governance institutions and abide by rules restricting resource exploitation.  From a practical perspective, environmental NGOs supportive of strengthening collective ownership rights over common pool resources widely recognize that individuals and households must see tangible improvements in livelihoods in order for local management to succeed in realizing environmental conservation goals.  Practitioners advocating for stronger collective ownership rights in Fiji’s fisheries universally identify positive impacts on household livelihoods as the critical linchpin for ensuring that local communities establish and enforce rules promoting sustainable resource use.
Despite these widely held beliefs, there is little empirical evidence regarding the impact of collective governance institutions on household livelihoods.  The findings presented here contribute to addressing this significant gap in past research.  
This study demonstrates that while collective ownership in Fiji has significant positive impacts on individual livelihoods and household welfare in the form of increased abundance and consumption of fin fish and shellfish, and decreased consumption of low quality substitute canned foods, there is no impact on household monetary income in the absence of support from outside NGOs.  These results broadly support the hypothesis that local collective ownership in Fiji’s fisheries improves the subsistence livelihoods of households that are members of the resource-owning unit.  Improvements in marine food consumption for local households could be occurring through two potential pathways: (1) better resource management, incentivized by the ability of the community to internalize externalities, i.e., gains from sustainable utilization of the qoliqoli; or (b) a simple transfer of resources to local households, enabled by stronger state protection of collective ownership rights against outside encroachers.  The two pathways are not mutually exclusive, as a shift in the maximum sustainable yield curve generated by the exclusion of outsiders will result in a new equilibrium harvest rate: gains to the community may be from both efficiency and transfer effects, with relative contributions of each pathway dependent on initial conditions.  Determining how these two possible causal mechanisms are interacting to drive the improvements in household livelihoods generated by stronger collective property rights is an important question for future research.
However, the findings at the same time caution that stronger collective ownership rights on their own are unlikely to increase household monetary income, at least in contexts substantially similar to those encountered in Fiji’s subsistence farming and fishing villages.  Increases in household income likely require the development of alternative marine-based occupations and access to markets, provided in the Fijian context by local partner NGOs. Findings here suggest that apparent household monetary income improvements in villages where governance reforms are accompanied by significant NGO support may be due to NGO activities rather than stronger collective ownership rights alone.  This correlation should be treated with caution, however, as the NGO’s choice of village may have been endogenous or reflect omitted variables.  
Extensive previous work has analyzed the structure and functioning of successful collective ownership institutions.  This study augments that body of work by examining the impact of stronger collective ownership rights on household welfare.  Exploiting a natural experiment – in which some villages were included in a provincial level LMMA intervention to strengthen collective ownership rights over fisheries through the initiative of the government, not based on pressure from the villages, while villages in a neighboring province were excluded – this article uses a unique dataset to examine the impact of collective fisheries ownership on household income and food consumption.   Empirical findings indicate that strengthening collective ownership rights over Fiji’s qoliqolis increases household consumption of marine resources and decreases consumption of inferior canned-food substitutes, but does not increase monetary income. 
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Appendix 2: Fiji LMMA Socio-Economic Household Survey 

	Principal Investigator: Terra Lawson-Remer, New York University
Consultant: Patrick Fong, Institute of Applied Sciences, University of the South Pacific



***Both husband and wife should be present during interview.***
	I.  Name of Interviewer:
	

	II.  Date of interview:
	

	III.  Start and End Time:
	



	IV.  Site Location of Interview (Village Name):
	

	V. Site Treatment Group 1, 2, or 3?
(1 = Salevukoso and Delaivadra; 2 = Kavewa; 3 = Galoa)
	

	VI. Household Number
	

	VII. Case #: Unique Household ID (site_number.household_number)
	




1. Interviewer: Record the main material of the walls and roof of the house and the sanitation facilities without asking

	a.
	House type
	b
	Roof
	c
	Toilet type

	1
	Bamboo
	1
	Thatch/ leaves
	1
	No toilet

	2
	Corrugated iron
	2
	Tile
	2
	Pit toilet

	3
	Wood
	3
	Corrugated
	3
	Water seal

	4
	Brick/ cement
	4
	Concrete and tiles
	4
	Flush

	5
	Other, specify….
	5
	Other, specify….
	5
	Other, specify…
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2. Please list completely all the people who normally live and eat their meals together in this household, beginning with your immediate family, then the extended family, and then unrelated individuals.  List in descending order by age.  Then list all household members (spouses, children) who do not currently live in the house (because are off earning income or in school, etc.). 
	
	
2a
UNIQUE PERSON ID*
	2b
NAME
	2c
SEX
	2d
AGE
	2e
NUMBER OF CHILDREN
	2f
SCHOOL
	2g
LEVEL
	2h
ANNUAL CASH INCOME
	2i
OWN MOBILE PHONE
	
2j
NON- RESIDENT

	
	site.hh.person
	
	Male. 1 Female. 2
	Age
	Total number of offspring of this household member, resident and non-resident combined
	Is [NAME] attending school now? If not, why not?
1. Yes
2. No, we cannot afford fees
3. No, we need the children to help out at home/work
4. No, school too remote
5. No, girls don’t need to attend school
	Highest level of education by?

1. No Education
2. Primary
3. Secondary
4. Tertiary
5. Other (specify)
	
	1. Yes
2. No
	Currently away from village for job or school (not residing in house)?
1. Yes
2. No

	
	ID
	NAME
	SEX
	YEARS
	CHILDREN
	SCHOOL
	LEVEL
	INCOME
	MOBILE
	RESIDENT

	1
	
	 
	 
	 
	
	
	 
	 
	
	

	2
	
	 
	 
	 
	
	 
	 
	 
	
	

	3
	
	 
	 
	 
	
	 
	 
	 
	
	

	4
	
	 
	 
	 
	
	 
	 
	 
	
	

	5
	
	 
	 
	 
	
	 
	 
	 
	
	

	6
	
	 
	 
	 
	
	 
	 
	 
	
	

	7
	
	 
	 
	 
	
	 
	 
	 
	
	

	8
	
	 
	 
	 
	
	 
	 
	 
	
	

	9
	
	 
	 
	 
	
	 
	 
	 
	
	

	10
	
	 
	 
	 
	
	 
	 
	 
	
	


*Unique person ID is the site number, household number, and personal number within the household, separated by periods (e.g., if you are interviewing the 3rd household in site #1, the unique person ID for the 2nd person in the household would be 1.3.2).
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3. Male household head a member of the chiefly matanqali?
1=Yes	2= No

4. Female household head a member of the chiefly matanqali?
1=Yes	2= No

INTERVIEWER: Please use the list generated above to silently answer the following questions about the household, and then read back to confirm answers with respondents.  Indicate using the numerical codes. 
	5a. Number of people currently resident in household?
	

	5b. Total number of people in household, including non-residents?
	

	6.  Number of school aged (ages 6 - 21) household members?
	

	7a. Name of male head of household?
	

	7b. Name of female head of household?
	

	8a. Age of male head of household?
	

	8b. Age of female head of household?
	

	9a. Highest education level attained by male head of household?
	

	9b. Highest education level attained by female head of household?
	

	10a. Primary occupation of male head of household?
	

	10b. Primary occupation of female head of household?
	

	11a. Annual cash income of male head of household?
	

	11b. Annual cash income of female head of household?
	

	12. Total number mobile phones owned by household members?
	



13. Do all the children between the age of 6 and 15 in your household attend school? And if not, why not?
1   Yes, they all go to school			
2   No, we cannot afford the school fees		 
3   No, we need the children to help out at home / at work
4   No, the school is too remote
5   No, Girls don’t need to go to school
6   No, other reason (specify)…


	
	
NAME
	
	
14a. AMOUNT OF INDIV. FUNDING

	
	
	UNIQUE PERSON ID
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	14b. TOTAL  HH ASSISTANCE
	
	
	


14. Please list any members of your family that have received assistance from your matanqali, yavusa, or the marine management body to pay for school fees or other education related costs (job training programs, school supplies, travel, etc.) in the past two years.  What was the amount of funding received by each person?

15. How often does your family eat fresh fish/seafood? We eat fresh fish/seafood… [Circle one answer]
1	Every Day				5	Every two weeks
2	Every two days				6	Once a month	
3	Every three days			7	Never	
4	Once a week	
16. How often do you fish or collect seafood?  … [Circle one answer]
1	Every Day				5	Every two weeks
2	Every two days				6	Once a month
3	Every three days			7	Never
4	Once a week	
17. How often does your family eat fresh meat (chicken, pork, beef, etc.)? [Circle one] 
1	Every Day				5	Every two weeks
2	Every two days				6	Once a month
3	Every three days			7	Never
4	Once a week	

18. How often does your family eat canned fish or meat products (tuna, spam)? We eat canned meat or fish… [Circle one answer]
1	Every Day				5	Every two weeks
2	Every two days				6	Once a month
3	Every three days			7	Never
4	Once a week

19. Please indicate which are the sources of income that your household rely on and the amount earned per month?  Also compare how these have changed after the establishment of the MMA (if applicable), or compared to 5 yrs ago (in control site). 
	

	
	(1) Cash income
Generated
[in FJD / month]
	(2) Compared to before MMA, or compared to 5 years ago for control site. [1 = less, 2= more, 3 = no change, 0 = not applicable because no MMA]

	
	Tick if source
	
	

	13a. Fin fish fishing
	
	
	

	13b. Sea cucumber collecting
	
	
	

	13c. Other seafood collection (e.g. shells / mud crab / sea urchin)
	
	
	

	13d. Coral / ornamental fish collection
	
	
	

	13e. Farming cash crops
	
	
	

	13f. Harvesting and selling other wild agricultural products (e.g., coconuts, wood, mangrove fruits, etc.)
	
	
	

	13g. Canteen business (groceries, kava, cigarette, etc.)
	
	
	

	13h. Individual employment in tourism (hotel cooking or housekeeping, etc.) 
	
	
	

	13i. Marine tourism revenues (diving use fees, etc.)
	
	
	

	13j. Handicraft (jewelry, carving, weaving)
	
	
	

	13k. Boat operation / sea transportation
	
	
	

	13l. Middle-man agent for marine products
	
	
	

	13m. Seaweed cultivation
	
	
	

	13n. Remittances
	
	
	

	13o. Social welfare assistance
	
	
	

	13p. Working for NGOs or marine researchers
	
	
	

	13q. TOTAL
	
	
	



20. Mark the calendar months in which …
	
	Jan
	Feb
	Mar
	Apr
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	TOTAL

	20a. You or a member of your household did not have two square meals a day (enough food)?
	
	
	
	
	
	
	
	
	
	
	
	
	

	20b. Your household did not have enough staple crops (cassava, yams, breadfruit, etc.)?
	
	
	
	
	
	
	
	
	
	
	
	
	

	20c. Your household did not have enough protein (meat, fish, clams, etc.)?
	
	
	
	
	
	
	
	
	
	
	
	
	



21. Has your family benefited from any new water or sanitation facilities built by the yavusa, vanua, or marine management body in your village in the past five years?
1	Yes			2	No			3	Don’t Know

22. Has anyone in your family received any tour guide, tourism industry, arts and crafts, alternative livelihoods, or other job training in the past year?  In the past five years?
a. In the past year ...
1	Yes			2	No			3	Don’t Know
b. More than one year ago but less than five years ago ...
1	Yes			2	No			3	Don’t Know			
QUESTIONS APPLICABLE ONLY FOR THE TWO SITES WITH LMMAs

23. Has fishing or seafood collection become easier or more difficult since the establishment of the MMA, or has there been no change? 
1	Fishing has become much easier	       
2	Fishing has become somewhat easier
3	No change
4	Fishing has become somewhat more difficult
5 	Fishing has become much more difficult 

24. Why has fishing become easier/more difficult?__________________________________

25. Has your family’s fish/seafood diet change after the MMA establishment? 
1	Eat less fish and seafood
2	No change
3	Eat more fish and seafood
4	Don’t know

26. Why does your family eat less fish/more fish now?_______________________________

27. Has anyone in your family ever gotten a job (either part-time or full-time) related in some way to the marine protected area?
1	Yes			2	No			3	Don’t Know

Appendix 3: 
Maximum Sustainable Yield—Reproductive and Fishing Rates
The present value of the qoliqoli is maximized when fish reproductive rates are maximized, as this is the point where maximum sustainable yields are realized.  Maximizing the reproduction rate allows the greatest flow extraction without depleting the stock.  The scientific theory behind fisheries management holds that reproductive rates are increasing at initial levels of fishing, because more food and other necessary ecosystem resources become available for existing fish as competitors are eliminated.  Past a certain harvest rate however, the number of fish available to spawn is driven too low, causing fish stocks to decline.
P = β + αF – λFθ, where P = the reproductive rate, F = the total fishing rate, and θ > 1.   
∂P/∂F = α– θλF (θ-1) , so the optimum harvest rate = the maximum reproductive rate: F(θ-1)= α/θλ
Reproductive
Rate







Fishing Rate

(α/θλ)(1-θ)




For all values of F < (α/θλ)(1-θ) more fish could be harvested without decreasing the stock (i.e., without decreasing the fish available to harvest in the future).  For all values of F > (α/θλ)(1-θ) reproductive rates decline, reducing future fish stock.  If collective property rights were completely secure, the unconstrained optimal village harvesting rate would equal (α/θλ)(1-θ).
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Freq Freq

Corrugated Iron 6 7

House Type Wood 19 30

Brick/Cement 2 4

Thatch/Leaves 0 0

Roof Type Corrugated 27 41

Concrete/Tiles 0 0

Pit Toilet 6 10

Toilet Type Waterseal 16 17

Flush 5 14

Female HH No 22 35

Chief Matanqali  Yes 5 6

Male HH No 20 32

Chief Matanqali  Yes 7 9

 Ed Female HH Primary 4 18

Secondary 20 22

Ed Male HH Primary 6 19

Secondary 19 18

Percent

22%

70%

7%

17%

19%

74%

22%

70%

26%

15%

22%

44%

54%

46%

44%

24%

41%

34%

15%

78%

0%

73%

10%

0%

Notes: Total households in the control group = 27; total households in the treated (collective ownership) group = 41; 

percents rounded to nearest whole number so may not sum to 100; Ed Female HH had missing observations, so percents 

total less than 100

TABLE 1. DESCRIPTIVE STATISTICS

COLLECTIVE OWNERSHIP NO COLLECTIVE OWNERSHIP



22%

59%

100%

0%

Percent

81%

19%

74%

0%

100%

85%
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Mean Median Min Max St Dev Mean Median Min Max St Dev

3.59 4 1 7 1.39 5.34 5 2 14 2.48

4.96 5 1 5 1.91 6.24 6 2 17 2.65

0.963 1 0 4 1.09 1.78 1 0 7 1.8

45 45 31 74 10 49 50 25 80 14.15

43 42 22 74 13.26 45 45.5 21 73 13.55

5.21 0 0 35 9.54 7.189 4 0 75 14.1

137.19 115.47 0 404.15 83.88 154.44 134.16 40.82 357.77 91.83

217.67 169.71 0 862.67 160.4 263.14 250 40.82 581.38 140.74

257.04 225 100 862.67 154.46 320.8 282.84 40.82 728.96 181.37

3.19 2 1 8 1.75 1.76 2 1 4 0.8

2.46 2.3 1 7 1.19 3.62 3.5 1 7 1.86

Num Total HH Members

TABLE 2. DESCRIPTIVE STATISTICS



NO COLLECTIVE OWNERSHIP COLLECTIVE OWNERSHIP

Num Res HH Members

Total HH Income

Rate Canned Protein 

Consumption

Rate Fresh Seafood 

Consumption

Notes: Total households in the control group = 27; total households in the treated (collective ownership) group = 41; percents 

rounded to nearest whole number so may not sum to 100.

Num School Age HH 

Age Male HHH

Age Female HHH

HH Income from Sea 

Collecting

HH Income from Fishing

Qoliqoli Income
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Freq Percent Freq Percent Freq Percent

Corrugated Iron 6 22% 3 16% 4 18%

House Type Wood 19 70% 15 79% 15 68%

Brick/Cement 2 7% 1 5% 3 14%

Thatch/Leaves 0 0% 0 0% 0 0%

Roof Type Corrugated 27 100% 19 100% 22 100%

Concrete/Tiles 0 0% 0 0% 0 0%

Pit Toilet 6 22% 5 26% 5 23%

Toilet Type Waterseal 16 59% 8 42% 9 41%

Flush 5 19% 6 32% 8 36%

Female HH No 22 81% 16 84% 19 86%

Chief Matanqali Yes 5 19% 3 16% 3 14%

Male HH No 20 74% 14 74% 18 82%

Chief Matanqali Yes 7 26% 5 26% 4 18%

 Ed Female HH Primary 4 15% 7 37% 11 50%

Secondary 20 74% 11 58% 11 50%

Ed Male HH Primary 6 22% 7 37% 12 55%

Secondary 19 70% 9 47% 9 41%

Notes: Total households in the control group = 27; total households in the treated (collective ownership) group = 41; percents rounded to nearest 

whole number so may not sum to 100; Ed Female HH had missing observations, so percents total less than 100

TABLE 3. DESCRIPTIVE STATISTICS



NO COLLECTIVE OWNERSHIP COLLECTIVE OWNERSHIP w/o NGO COLLECTIVE OWNERSHIP w/ NGO


image4.emf
Mean Median Min Max St Dev Mean Median Min Max St Dev Mean Median Min Max St Dev

3.59 4 1 7 1.39 5 4 2 14 2.85 5.64 5 2 11 2.13

4.96 5 1 5 1.91 6.21 6 3 17 3.31 6.27 6 2 11 2

0.963 1 0 4 1.09 1.68 2 0 7 1.77 1.86 1 0 7 1.86

45 45 31 74 10 49 49 25 78 14.57 49 50 28 80 14.18

43 42 22 74 13.26 45 47 26 69 12.64 45 43 21 73 14.55

5.21 0 0 35 9.54 5.85 4.8 0 50 11.31 8.34 3.5 0 75 16.3

137.19 115.47 0 404.15 83.88 136.14 134.16 40.82 250 65.46 170.25 162.15 40.82 357.77 108.75

217.67 169.71 0 862.67 160.4 226.08 245 40.82 519.62 108.34 295.16 255.12 63.64 581.38 159.23

257.04 225 100 862.67 154.46 274.73 268.33 40.82 670.82 156.26 360.58 404.22 63.64 728.96 195.32

Num Res HH Members

TABLE 4. DESCRIPTIVE STATISTICS



NO COLLECTIVE OWNERSHIP  COLLECTIVE OWNERSHIP  w/o NGO COLLECTIVE OWNERSHIP w/ NGO

Qoliqoli Income

Total HH Income

Notes: Total households in the control group = 27; total households in the treated (collective ownership) group = 41; percents rounded to nearest whole number so 

may not sum to 100; so percents total less than 100.

Num Total HH 

Members

Num School Age HH 

Members

Age Male HHH

Age Female HHH

HH Income from Sea 

Collecting

HH Income from 

Fishing
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

1.62 

(1.20)

2.87 

(1.28)

2.36* 

(1.36)

2.89** 

(1.34)

 2.99** 

(1.37)

 2.76* 

(1.46)

2.65* 

(1.37)

2.69* 

(1.37)

2.98** 

(1.37)

2.62* 

(1.45)

0.39 

(1.44)

1.49 

(1.43)

0.52 

(1.54)

1.45 

(1.51)

1.48 

(1.51)

0.76 

(1.62)

0.79 

(1.53)

0.79 

(1.53)

1.53 

(1.52)

0.73 

(1.64)

NGO

2.29   

(1.5)

2.85* 

(1.45)

3.49** 

(1.54)

2.87* 

(1.49)

3.1**    

(1.49)

3.9**    

(1.59)

3.65** 

(1.53)

3.75** 

(1.53)

2.98* 

(1.49)

3.55** 

(1.59)

Num Res HH Members

-3.2** 

(1.36)

-3.45** 

(1.53)

-3.37** 

(1.40)

-3.94** 

(1.52)

-3.41** 

(1.57)

-3.09** 

(1.53)

-3.25** 

(1.53)

-3.99** 

(1.52)

-3.54** 

(1.61)

-3.58*** 

(1.35)

 -3.87** 

(1.49)

-3.74*** 

(1.38)

-4.35*** 

(1.50)

-3.77** 

(1.51)

-3.48** 

(1.48)

-3.67** 

(1.48)

-4.39*** 

(1.50)

-3.89** 

(1.56)

Age Male HH Head 

1.24 

(2.35)

2.54 

(2.55)

2.5   

(2.59)

1.3     

(2.27)

2.86 

(2.45)

2.44    

(2.5)

Age Female HH Head

0.96 

(1.90)

2.03 

(2.15)

1.42 

(2.17)

1.05 

(1.86)

2.35 

(2.10)

1.91 

(2.08)

Education of Male HH Head

1.41 

(1.45)

1.23 

(1.29)

1.79 

(1.41)

1.92 

(1.40)

1.5    

(1.25)

2.14 

(1.36)

Education of female HH head 

0.71 

(1.46)

0.15 

(1.33)

1.15 

(1.55)

0.99 

(1.43)

0.33 

(1.30)

1.27 

(1.49)

R2 0.012 0.074 0.0462 0.0694 0.0819 0.0507 0.0563 0.0562 0.0836 0.0513 0.0313 0.1134 0.1096 0.1085 0.1305 0.206 0.1265 0.132 0.1267 0.1166

No. of Observations 68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

White Test

1.72  

(0.1893)

6.19 

(0.1855)

11.02 

(0.2004)

11.55 

(0.1724)

13.96 

(0.3033)

11.9 

(0.4534)

5.8 

(0.5630)

10.44 

(0.5778)

8.12 

(0.3225)

11.37 

(0.4973)

1.91 

(0.3851)

6.23 

(0.3978)

11.92 

(0.3701)

14.23 

(0.2204)

17.52 

(0.3526)

13 

(0.6726)

6.91 

(0.7338)

10.82 

(0.8203)

7.27 

(0.7001)

12.69 

(0.6952)

Decomposition of IM Test, total

 5.33 

(0.1493)

11.18 

(0.131)

  17.88 

(0.1195)

16.71 

(0.1609)

 19.36 

(0.3085)

17.76 

(0.4044)

11.5 

(0.402)

16.93 

(0.4591)

12.88 

(0.3012)

18.79 

(0.3409)

6.28 

(0.2803)

11.78 

(0.2997)

17.74 

(0.3394)

19.43 

(0.2472)

23.76 

(0.3599)

18.93 

(0.6495)

12.38 

(0.6504)

    16.61 

(0.7844)

12.91 

(0.6089)

18.99 

(0.6458)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

1.71 

(1.15)

2.71** 

(1.25)

2.18** 

(1.08)

2.75** 

(1.30)

2.55** 

(1.10)

2.35* 

(1.19)

2.22* 

(1.16)

2.31** 

(1.10)

2.54** 

(1.13)

2.25* 

(1.14)

0.67 

(1.39)

1.56 

(1.41)

0.59 

(1.21)

1.50 

(1.47)

1.16 

(1.21)

0.62 

(1.31)

0.71 

(1.30)

0.71 

(1.22)

1.25 

(1.25)

0.63 

(1.27)

NGO

1.92 

(1.45)

2.37 

(1.43)

3.04** 

(1.21)

2.50* 

(1.46)

2.87** 

(1.19)

3.36** 

(1.28)

2.97** 

(1.30)

3.16** 

(1.22)

2.66** 

(1.23)

3.02** 

(1.23)

Num Res HH Members

-2.54* 

(1.33)

-4.66*** 

(1.22)

-2.69* 

(1.35)

-5.15*** 

(1.23)

-4.63*** 

(1.28)

 -4.24*** 

(1.29)

-4.58*** 

(1.23)

-5.23*** 

(1.26)

-5.10*** 

(1.26)

-2.86** 

(1.33)

-5.03*** 

(1.18)

-3.01** 

(1.35)

-5.52*** 

(1.19)

-4.95*** 

(1.22)

-4.55*** 

(1.25)

-4.93*** 

(1.18)

-5.59*** 

(1.24)

-5.39*** 

(1.21)

Age Male HH Head 

5.01*** 

(1.87)

5.52*** 

(2.05)

5.56*** 

(2.03)

5.06*** 

(1.79)

5.79*** 

(1.96)

5.50*** 

(1.94)

Age Female HH Head

2.03 

(1.84)

3.65** 

(1.73)

3.57** 

(1.76)

2.11 

(1.82)

3.95** 

(1.67)

3.99** 

(1.68)

Education of Male HH Head

0.04 

(1.17)

-0.52 

(1.09)

0.70 

(1.13)

0.48 

(1.13)

-0.30 

(1.06)

0.99 

(1.09)

Education of female HH head 

-0.73 

(1.18)

-1.73 

(1.11)

-0.23 

(1.21)

-0.47 

(1.14)

-1.57 

(1.08)

-0.13  

(1.16)

R2 0.0174 0.0553 0.2134 0.0656 0.2443 0.1837 0.1199 0.205 0.2012 0.2402 0.0285 0.0802 0.2786 0.0942 0.3007 0.2635 0.179 0.2765 0.2465 0.3045

No. of Observations 68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

White Test

0.28 

(0.5993)

24.37 

(0.0001)

5.89 

(0.6599)

32.99 

(0.0001)

10.49 

(0.5728)

9.73 

(0.6400)

5.8 

(0.5628)

7.75 

(0.8040)

7.11 

(0.4176)

7.42 

(0.8285)

0.95 

(0.6219)

27.67 

(0.0001)

8.21 

(0.6941)

36.86 

(0.0001)

13.57 

(0.6311)

12.53 

(0.7065)

7.02 

(0.7235)

9.93 

(0.8700)

7.77 

(0.6515)

8.96 

(0.9151)

Decomposition of IM Test, total

2.45 

(0.4839)

31.24 

(0.0001)

12.71 

(0.3905)

44.56 

(0.0000)

18.03 

(0.3872)

17.67 

(0.4099)

13.99 

(0.2336)

14.58 

(0.6259)

14.94 

(0.1855)

14.38 

(0.6404)

 3.15 

(0.6767)

34.75 

(0.0001)

14.76 

(0.5425)

48.66 

(0.0000)

21.41 

(0.4955)

19.94 

(0.5866)

14.98 

(0.4526)

16.38 

(0.7967)

16.18 

(0.3703)

15.61 

(0.8349)

Dependent Variable:  Total HH Income (Scaled Equivalent)

Dependent Variable: Qoliqoli Income (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively.  These variables have been transformed in the following manner: Number of Res HH Members transformed to log of 

Number of Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli 

Income.

TABLE 5.  INCOME                                                                                                                                                                                                                                                                                                                                                                                                                    


image6.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0.55 

(0.49)

1.28** 

(0.50)

1.47*** 

(0.48)

 1.15** 

(0.52)

1.06** 

(0.52)

1.10** 

(0.52)

 1.32*** 

(0.49)

 1.34*** 

(0.49)

 1.06** 

(0.52)

 1.32** 

(0.52)

0.37 

(0.59)

0.97* 

(0.57)

1.26* 

(0.57)

0.79 

(0.60)

0.69 

(0.59)

0.95 

(0.61)

1.18** 

(0.57)

1.18** 

(0.57)

0.70 

(0.58)

1.09* 

(0.62)

NGO

0.32 

(0.62)

0.63 

(0.57)

0.39 

(0.57)

0.72 

(0.59)

0.76 

(0.58)

0.29 

(0.59)

0.28  

(0.57)

0.31 

(0.57)

0.75 

(0.57)

0.44 

(0.60)

Num Res HH Members

-1.86*** 

(0.53)

-2.54*** 

(0.55)

-1.82*** 

(0.55)

-2.36*** 

(0.58)

-2.56*** 

(0.56)

-2.56*** 

(0.54)

-2.61*** 

(0.55)

-2.36*** 

(0.58)

 -2.57*** 

(0.58)

 -1.94*** 

(0.53)

-2.58*** 

(0.55)

-1.92*** 

(0.55)

-2.46*** 

(0.58)

-2.59*** 

(0.56)

-2.59*** 

(0.55)

 -2.65*** 

(0.55)

 -2.46*** 

(0.58)

 -2.61*** 

(0.59)

Age Male HH Head 

 1.43* 

(0.84)

0.92 

(0.91)

 1.50 

(0.94)

 1.43* 

(0.84)

0.94 

(0.92)

 1.49 

(0.94)

Age Female HH Head

0.04 

(0.74)

0.17 

(0.82)

-0.26 

(0.77)

0.06 

(0.74)

0.25 

(0.82)

-0.22 

(0.78)

Education of Male HH Head

-1.14** 

(0.51)

-0.91* 

(0.46)

-0.70 

(0.50)

-0.48 

(0.50)

-1.11** 

(0.52)

-0.89* 

(0.46)

-0.67 

(0.51)

Education of Female HH head 

 -0.44 

(0.55)

-0.09 

(0.56)

-0.37 

(0.55)

-0.44 

(0.50)

-0.07 

(0.56)

R2 0.004 0.1481 0.257 0.1206 0.1714 0.2608 0.2688 0.2689 0.1846 0.2353 -0.007 0.1506 0.2501 0.1272 0.1814 0.2502 0.2591 0.2598 0.1939 0.2288

No. of Observations 68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

White Test

0.03 

(0.8710)

41.04 

(0.0000)

 34.21 

(0.0000)

41.98 

(0.0000)

 45.93 

(0.0000)

 39.60 

(0.0001)

39.67 

(0.0000)

38.64 

(0.0001)

45.22 

(0.0000)

35.60 

(0.0004)

 0.39 

(0.8214)

43.36 

(0.0000)

40.46 

(0.0000)

44.1 

(0.0000)

47.44 

(0.0001)

41.38 

(0.0005)

40.57 

(0.0000)

42.70 

(0.0003)

46.77 

(0.0000)

41.73 

(0.0004)

Composition of IM test, total

 6.83 

(0.0774)

 48.86 

(0.0000)

43.79 

(0.0000)

49.94 

(0.0000)

54.99 

(0.0000)

52.39 

(0.0000)

52.78 

(0.0000)

50.88 

(0.0000)

54.28 

(0.0000)

45.38 

(0.0002)

7.87 

(0.1636)

52.99 

(0.0000)

50.33 

(0.0000)

53.85 

(0.0000)

60.48 

(0.0000)

54.4 

(0.0001)

54.48 

(0.0000)

54.72 

(0.0001)

60.3 

(0.0000)

 51.56 

(0.0004)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0.82 

(0.91)

 1.23 

(1.01)

 1.17 

(0.95)

1.37 

(1.06)

 1.10 

(0.93)

 1.20 

(1.03)

 1.00 

(0.98)

 1.05 

(0.98)

1.09 

(0.94)

 1.12 

(1.01)

0.23 

(1.11)

0.61 

(1.15)

0.28 

(1.11)

0.68 

(1.21)

0.34 

(1.05)

0.28 

(1.17)

0.22 

(1.14)

0.22 

(1.12)

0.39 

(1.06)

0.24 

(1.17)

NGO

 1.09 

(1.16)

 1.28 

(1.17)

1.70 

(1.11)

 1.38 

(1.20)

 1.57 

(1.03)

1.80 

(1.15)

 1.54 

(1.13)

1.63 

(1.12)

 1.44 

(1.04)

 1.64 

(1.13)

Num Res HH Members

-1.05 

(1.07)

2.74** 

(1.08)

-1.17 

(1.10)

-3.09*** 

(1.04)

 -2.92** 

(1.10)

 -2.65** 

(1.09)

 -2.81** 

(1.09)

-3.14*** 

(1.05)

-3.27*** 

(1.12)

 -1.22 

(1.08)

-2.94*** 

(1.08)

-1.34 

(1.11)

-3.29*** 

(1.03)

-3.09*** 

(1.09)

-2.81** 

(1.09)

-2.99*** 

(1.09)

-3.33*** 

(1.05)

-3.43*** 

(1.11)

Age Male HH Head 

3.09* 

(1.65)

 2.60 

(1.81)

 2.64 

(1.80)

3.12* 

(1.64)

 2.74 

(1.80)

 2.61 

(1.79)

Age Female HH Head

 1.46 

(1.50)

2.17 

(1.46)

 2.68* 

(1.52)

 1.50 

(1.49)

 2.34 

(1.45)

2.90* 

(1.51)

Education of Male HH Head

-0.72 

(1.01)

-1.25 

(0.93)

 -0.67 

(1.00)

-0.49 

(1.01)

-1.14 

(0.92)

-0.52 

(1.00)

Education of Female HH head 

-1.28 

(0.99)

-1.88** 

(0.92)

 -1.34 

(1.08)

-1.14 

(0.99)

-1.79* 

(0.91)

 -1.28 

(1.07)

R2 -0.003 -0.0037 0.0867 0.0023 0.1363 0.1025 0.0613 0.078 0.1189 0.1133 -0.0047 -0.0005 0.1072 0.0076 0.1548 0.1256 0.0749 0.0957 0.132 0.131

No. of Observations 68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

White Test

 0.11 

(0.7421)

16.84 

(0.0021)

8.14 

(0.4204)

 32.82 

(0.0001)

11.20 

(0.5118)

 11.89 

(0.4546)

9.81 

(0.1994)

12.03 

(0.4433)

9.33 

(0.2297)

  12.75 

(0.3878)

 1.88 

(0.3911)

19.95 

(0.0028)

 10.43 

(0.4919)

37.59 

(0.0001)

11.72 

(0.7631)

12.65 

(0.6980)

 10.29 

(0.4153)

 15.80 

(0.4672)

 9.37 

(0.4973)

12.74 

(0.6920)

Composition of IM test, total

1.81 

(0.6135)

28.48 

(0.0002)

14.46 

(0.2722)

48.24 

(0.0000)

15.17 

(0.5832)

16.38 

(0.4971)

13.98 

(0.2342)

 18.41 

(0.3634)

 12.49 

(0.3283)

 17.62 

(0.4135)

 3.37 

(0.6439)

31.36 

(0.0005)

15.47 

(0.4905)

53.16 

(0.0000)

15.31 

(0.8484)

17.20 

(0.7522)

 14.83 

(0.4639)

21.21 

(0.5080)

 12.53 

(0.6384)

 16.88 

(0.7702)

TABLE 5, CONTINUED. INCOME                                                                                                                                                                                                                                                                                                                                                                                                                    

Dependent Variable:  HH Income from Sea Collecting (Scaled Equivalent)

Dependent Variable:  HH Income from Fishing (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively.  These variables have been transformed in the following manner: Number of Res HH Members transformed to log of 

Number of Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli 

Income.


image7.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

1.62 

(1.14)

2.87*** 

(1.05)

2.36** 

(1.13)

2.89** 

(1.09)

2.99*** 

(1.08)

 2.76** 

(1.19)

2.65** 

(1.14)

2.69** 

(1.14)

2.98*** 

(1.09)

2.62** 

(1.15)

0.39 

(1.35)

1.49 

(1.26)

0.52 

(1.31)

1.45 

(1.32)

1.48 

(1.32)

0.76 

(1.36)

0.79 

(1.31)

0.79 

(1.28)

1.53 

(1.34)

0.73   

(1.4)

NGO

2.29 

(1.61)

2.85* 

(1.51)

3.49** 

(1.57)

2.87* 

(1.54)

3.1**      

(1.52)

3.9**    

(1.58)

3.65** 

(1.56)

3.75** 

(1.50)

2.98* 

(1.56)

3.55** 

(1.62)

Num Res HH Members

-3.2** 

(1.22)

-3.45** 

(1.34)

-3.37** 

(1.28)

-3.94*** 

(1.42)

-3.41** 

(1.36)

-3.09** 

(1.32)

-3.25** 

(1.36)

-3.99*** 

(1.42)

-3.54** 

(1.49)

-3.58*** 

(1.25)

-3.87** 

(1.34)

-3.74*** 

(1.30)

-4.35*** 

(1.42)

-3.77*** 

(1.34)

-3.48** 

(1.33)

-3.67*** 

(1.34)

-4.39*** 

(1.42)

-3.89*** 

(1.46)

Age Male HH Head 

1.24 

(2.44)

0.96 

(1.77)

2.54 

(2.51)

2.5    

(2.49)

1.34 

(2.28)

2.86 

(2.40)

2.44 

(2.37)

Age Female HH Head

2.03 

(2.01)

1.42 

(1.87)

1.05 

(1.67)

2.35 

(1.91)

1.91 

(1.84)

Education of Male HH Head

1.41 

(1.34)

1.23 

(1.25)

1.79 

(1.31)

1.15 

(1.56)

1.92 

(1.33)

1.5    

(1.19)

2.14 

(1.29)

Education of female HH head 

0.71 

(1.50)

0.15 

(1.36)

0.99 

(1.45)

0.33 

(1.28)

1.27 

(1.43)

R2 0.0268 0.1023 0.0932 0.113 0.1402 0.1162 0.1027 0.1181 0.1272 0.1168 0.0602 0.1531 0.1679 0.1642 0.1995 0.206 0.1837 0.2031 0.1822 0.1927

No. of Observations

68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

1.71 

(1.18)

2.71***  

(0.96)

2.18** 

(0.93)

2.75*** 

(1.30)

2.55*** 

(0.89)

2.35** 

(0.94)

2.22** 

(0.98)

2.31** 

(0.93)

2.54*** 

(0.91)

2.25** 

(0.92)

0.67 

(1.29)

1.56 

(1.08)

0.59 

(1.00)

 1.50 

(1.10)

1.16 

(1.05)

0.62 

(1.04)

0.71 

(1.06)

0.71 

(0.98)

1.25 

(1.09)

0.63 

(1.04)

NGO

1.92 

(1.34)

2.37* 

(1.25)

3.04*** 

(1.07)

 2.50** 

(1.23)

2.87** 

(1.13)

3.36*** 

(1.19)

2.97** 

(1.25)

3.16*** 

(1.06)

2.66** 

(1.21)

3.02*** 

(1.11)

Num Res HH Members

-2.54 

(2.04)

-4.66*** 

(1.15)

-2.69 

(1.35)

-5.15*** 

(1.24)

 -4.63*** 

(1.18)

-4.24*** 

(1.17)

-4.58*** 

(1.15)

-5.23*** 

(1.28)

-5.10*** 

(1.23)

-2.86 

(2.12)

-5.03*** 

(1.18)

-3.01 

(2.23)

-5.52*** 

(1.25)

-4.95*** 

(1.21)

-4.55*** 

(1.24)

-4.93*** 

(1.17)

-5.59*** 

(1.30)

-5.39*** 

(1.22)

Age Male HH Head 

5.01*** 

(1.74)

5.52*** 

(1.86)

5.56*** 

(1.84)

5.06*** 

(1.65)

5.79*** 

(1.76)

5.50*** 

(1.73)

Age Female HH Head

2.03 

(1.84)

3.65** 

(1.53)

3.57** 

(1.40)

2.11 

(2.14)

3.95*** 

(1.44)

3.99*** 

(1.36)

Education of Male HH Head

0.04 

(1.00)

-0.52 

(1.01)

0.70 

(1.05)

-0.23 

(1.15)

0.48 

(0.94)

-.30 

(0.97)

0.99 

(0.99)

Education of female HH head 

-0.73 

(1.17)

-1.73 

(1.08)

 -0.47 

(1.09)

-1.57 

(1.02)

-0.13 

(1.02)

R2 0.0321 0.0835 0.2521 0.0656 0.2923 0.24 0.1632 0.2571 0.2392 0.2926 0.0575 0.1214 0.3259 0.1508 0.3562 0.327 0.2329 0.3358 0.2944 0.3644

No. of Observations

68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

Dependent Variable:  Total HH Income (Scaled Equivalent)

Dependent Variable: Qoliqoli Income (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively.  These variables have been transformed in the following manner: Number of Res HH Members transformed to log of 

Number of Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli 

Income.

TABLE 6.  INCOME (Robust Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                               


image8.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0.55 

(0.48)

 1.28** 

(0.53)

1.47*** 

(0.51)

 1.15* 

(0.58)

1.06* 

(0.57)

1.10** 

(0.53)

 1.32** 

(0.51)

 1.34** 

(0.50)

1.06* 

(0.56)

1.32** 

(0.57)

0.37 

(0.56)

0.97* 

(0.57)

 1.26** 

(0.53)

0.79 

(0.61)

0.69 

(0.60)

0.95 

(0.64)

 1.18* 

(0.59)

1.18** 

(0.55)

0.70 

(0.60)

1.09* 

(0.58)

NGO

0.32 

(0.62)

0.63 

(0.56)

0.39 

(0.53)

0.72 

(0.57)

0.76 

(0.58)

0.29 

(0.55)

0.28 

(0.52)

0.31 

(0.52)

0.75 

(0.57)

0.44 

(0.54)

Num Res HH Members

-1.86** 

(0.72)

-2.54*** 

(0.70)

-1.82** 

(0.75)

-2.36*** 

(0.76)

-2.56*** 

(0.74)

-2.56*** 

(0.71)

-2.61*** 

(0.70)

 -2.36*** 

(0.75)

-2.57*** 

(0.72)

-1.94** 

(0.74)

 -2.58*** 

(0.71)

-1.92** 

(0.76)

-2.46*** 

(0.75)

-2.59*** 

(0.75)

 -2.59*** 

(0.72)

2.65*** 

(0.71)

-2.46*** 

(0.75)

2.61*** 

(0.73)

Age Male HH Head 

1.43* 

(0.84)

0.92 

(0.91)

1.50 

(1.01)

1.43* 

(0.84)

0.94 

(0.92)

1.49 

(1.00)

Age Female HH Head

0.04 

(0.77)

0.17 

(0.83)

-0.26 

(0.74)

0.06 

(0.76)

0.25 

(0.83)

-0.22 

(0.76)

Education of Male HH Head

-1.14** 

(0.48)

-0.91** 

(0.44)

 -0.70 

(0.48)

-1.11** 

(0.46)

-0.89** 

(0.43)

-0.67 

(0.48)

Education of Female HH head 

-0.44 

(0.53)

-0.48 

(0.47)

-0.09 

(0.54)

-0.37 

(0.53)

-0.44 

(0.46)

-0.07 

(0.54)

R2 0.0189 0.1735 0.2936 0.1619 0.224 0.3117 0.3048 0.3169 0.2234 0.288 0.023 0.1886 0.2993 0.1817 0.2464 0.3149 0.3077 0.3204 0.2451 0.2953

No. of Observations

68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0.82 

(0.93)

1.23 

(0.84)

 1.17 

(0.88)

 1.37 

(0.85)

 1.10 

(0.80)

1.20 

(0.88)

1.00 

(0.88)

 1.05 

(0.87)

1.09 

(0.81)

1.12 

(0.87)

0.23 

(0.99)

0.61 

(0.90)

0.28 

(0.97)

0.68 

(0.95)

0.34 

(0.95)

0 .28 

(1.05)

0.22 

(1.00)

0.22 

(0.99)

0.39 

(0.96)

0.24 

(1.07)

NGO

1.09 

(1.09)

 1.28 

(1.09)

1.70 

(1.11)

 1.38 

(1.11)

1.57 

(1.03)

 1.80 

(1.18)

1.54  

(1.11

 1.63 

(1.12)

1.44 

(1.01)

1.64 

(1.11)

Num Res HH Members

-1.05 

(1.44)

-2.74*** 

(0.84)

-1.17 

(1.50)

-3.09*** 

(0.77)

-2.92*** 

(0.80)

-2.65*** 

(0.79)

-2.81*** 

(0.82)

-3.14*** 

(0.80)

-3.27*** 

(0.88)

-1.22 

(1.49)

-2.94*** 

(0.85)

-1.34 

(1.55)

-3.29*** 

(0.76)

 -3.09*** 

(0.80)

-2.81*** 

(0.83)

-2.99*** 

(0.84)

-3.33*** 

(0.80)

 -3.43*** 

(0.86)

Age Male HH Head 

 3.09* 

(1.55)

 2.60 

(1.76)

 2.64 

(1.70)

 3.12** 

(1.56)

2.74 

(1.79)

2.61 

(1.69)

Age Female HH Head

1.46 

(1.75)

2.17 

(1.47)

 2.68* 

(1.51)

1.50 

(1.77)

2.34 

(1.46)

 2.90* 

(1.52)

Education of Male HH Head

 -0.72 

(0.96)

-1.25 

(0.89)

-0.67 

(1.00)

 -0.49 

(0.96)

-1.14 

(0.88)

-0.52 

(1.00)

Education of Female HH head 

-1.28 

(0.98)

-1.88** 

(0.88)

-1.34 

(1.04)

-1.14 

(0.94)

-1.79** 

(0.84)

 -1.28 

(0.99)

R2 0.012 0.0263 0.1316 0.0491 0.1912 0.1644 0.1075 0.1385 0.1609 0.1744 0.0253 0.0443 0.1657 0.0696 0.2219 0.201 0.1355 0.1698 0.1871 0.2059

No. of Observations

68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

TABLE 6, CONTINUED. INCOME (Robust Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                                                   

Dependent Variable:  HH Income from Sea Collecting (Scaled Equivalent)

Dependent Variable:  HH Income from Fishing (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively.  These variables have been transformed in the following manner: Number of Res HH Members transformed to log of 

Number of Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli 

Income.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

1.62  

(0.99)

2.87*** 

(1.05)

2.36** 

(1.14)

2.89*** 

(1.09)

2.99*** 

(1.11)

2.76** 

(1.27)

2.65** 

(1.13)

2.69** 

(1.16)

2.98*** 

(1.09)

2.62**  

(1.18)

0.39 

(1.32)

1.49 

(1.25)

0.52 

(1.34)

1.45 

(1.35)

1.48 

(1.32)

0.766 

(1.41)

0.79 

(1.30)

0.79 

(1.29)

1.53 

(1.33)

0.73 

(1.41)

NGO

2.29 

(1.58)

2.85* 

(1.47)

3.49**    

(1.6)

2.87* 

(1.59)

3.1**    

(1.49)

3.9**    

(1.63)

3.65** 

(1.59)

3.75** 

(1.48)

  2.98* 

(1.60)

3.55** 

(1.65)

Num Res HH Members

-3.2** 

(1.29)

-3.45** 

(1.37)

-3.37** 

(1.36)

-3.94*** 

(1.45)

 -3.41** 

(1.42)

-3.09** 

(1.39)

-3.25** 

(1.41)

-3.99*** 

(1.47)

-3.54** 

(1.52)

-3.58*** 

(1.34)

-3.87*** 

(1.41)

-3.74*** 

(1.41)

-4.35*** 

(1.46)

-3.77*** 

(1.42)

-3.48*** 

(1.35)

-3.67*** 

(1.41)

-4.39*** 

(1.48)

-3.89*** 

(1.51)

Age Male HH Head 

1.24 

(2.48)

2.54 

(2.53)

2.5   

(2.52)

1.3    

(2.32)

2.86 

(2.48)

2.44 

(2.50)

Age Female HH Head

0.96 

(1.83)

2.03 

(2.03)

1.42 

(1.99)

1.05 

(1.72)

  2.35 

(1.95)

1.91 

(1.95)

1.5    

(1.20)

Education of Male HH Head

  1.23 

(1.24)

1.79 

(1.31)

1.92 

(1.40)

2.14 

(1.32)

Education of female HH head 

0.71 

(1.49)

1.41 

(1.37)

.15     

(1.33)

1.15 

(1.57)

0.99 

(1.44)

0.33 

(1.32)

1.27 

(1.48)

R2 0.012 0.0747 0.0462 0.0694 0.0819 0.0507 0.0563 0.0562 0.0836 0.0513 0.0313 0.1134 0.1096 0.1085 0.1305 0.206 0.1265 0.132 0.1267 0.1166

No. of Observations

68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

1.71 

(1.20)

2.71*** 

(0.99)

2.18** 

(0.91)

2.75*** 

(0.99)

2.55*** 

(0.93)

2.35** 

(0.94)

2.22** 

(0.99)

2.31** 

(0.95)

2.54*** 

(0.93)

2.25** 

(0.92)

0.67 

(1.30)

1.56 

(1.12)

0.59 

(0.98)

1.50 

(1.11)

1.16 

(1.03)

0.62 

(1.07)

0.71 

(1.06)

0.71 

(1.01)

1.25 

(1.10)

0.63 

(1.07)

NGO

1.92 

(1.29)

2.37* 

(1.28)

3.04*** 

(1.07)

2.50** 

(1.27)

2.87** 

(1.13)

3.36*** 

(1.21)

2.97** 

(1.26)

3.16*** 

(1.12)

2.66** 

(1.22)

3.02*** 

(1.09)

Num Res HH Members

-2.54 

(1.99)

-4.66*** 

(1.19)

-2.69 

(2.11)

-5.15*** 

(1.24)

-4.63*** 

(1.23)

 -4.24*** 

(1.22)

-4.58*** 

(1.16)

-5.23*** 

(1.32)

-5.10*** 

(1.26)

-2.86 

(2.09)

-5.03*** 

(1.18)

-3.01 

(2.24)

-5.52*** 

(1.31)

-4.95*** 

(1.27)

-4.55*** 

(1.27)

-4.93*** 

(1.24)

-5.59*** 

(1.34)

-5.39*** 

(1.29)

Age Male HH Head 

5.01*** 

(1.76)

5.52*** 

(1.92)

5.56*** 

(1.94)

5.06*** 

(1.68)

5.79*** 

(1.87)

5.50*** 

(1.86)

Age Female HH Head

2.03 

(2.08)

3.65** 

(1.54)

3.57** 

(1.47)

2.11 

(2.08)

3.95*** 

(1.44)

3.99*** 

(1.43)

Education of Male HH Head

0.04 

(1.03)

-0.52 

(1.01)

0.70   

(1.07)

-0.23 

(1.18)

0.48 

(0.98)

-0.30 

(0.97)

0.99 

(1.01)

Education of female HH head 

-0.73 

(1.16)

-1.73 

(1.09)

-0.47 

(1.07)

-1.57 

(1.04)

-0.13 

(1.10)

R2 0.0174 0.0553 0.2134 0.0656 0.2443 0.1837 0.1199 0.205 0.2012 0.2402 0.0285 0.0802 0.2786 0.0942 0.3007 0.2635 0.179 0.2765 0.2465 0.3045

No. of Observations

68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

Dependent Variable:  Total HH Income (Scaled Equivalent)

Dependent Variable: Qoliqoli Income (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively.  These variables have been transformed in the following manner: Number of Res HH Members transformed to log of 

Number of Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli 

Income.

TABLE 7.  INCOME (Boostrap Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                                 


image10.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0.55 

(0.48)

1.28** 

(0.53)

0.98 

(0.83)

1.15** 

(0.58)

 1.06* 

(0.57)

1.10** 

(0.51)

 1.32*** 

(0.50)

 1.34*** 

(0.51)

1.06* 

(0.57)

 1.32** 

(0.57)

0.37 

(0.57)

0.97* 

(0.56)

 1.26** 

(0.54)

0.79 

(0.60)

0.69 

(0.60)

0.95 

(0.63)

1.18** 

(0.58)

 1.18** 

(0.56)

0.70 

(0.59)

1.09* 

(0.61)

NGO

0.32 

(0.63)

0.63 

(0.55)

0.39 

(0.53)

0.72 

(0.57)

0.76 

(0.58)

0.29 

(0.55)

0 .28 

(0.51)

0.31 

(0.54)

0.75 

(0.57)

0.44 

(0.55)

Num Res HH Members

-1.86** 

(0.74)

-5.38*** 

(1.14)

-1.82** 

(0.75)

-2.36*** 

(0.75)

-2.56*** 

(0.75)

-2.56*** 

(0.70)

-2.61*** 

(0.71)

-2.36*** 

(0.76)

-2.57*** 

(0.74)

 -1.94*** 

(0.74)

-2.58*** 

(0.72)

-1.92** 

(0.75)

-2.46*** 

(0.79)

-2.59*** 

(0.74)

-2.59*** 

(0.73)

 -2.65*** 

(0.75)

-2.46*** 

(0.74)

-2.61*** 

(0.74)

Age Male HH Head 

 1.91 

(1.18)

0.92 

(0.96)

1.50 

(1.02)

1.43* 

(0.85)

0.94 

(0.94)

1.49 

(1.03)

Age Female HH Head

0.04 

(0.77)

0.17 

(0.82)

-0.26 

(0.78)

0 .06 

(0.77)

0.25 

(0.84)

 -0.22 

(0.78)

Education of Male HH Head

-1.14** 

(0.50)

-0.91** 

(0.44)

-0.70 

(0.49)

-1.11** 

(0.46)

-0.89** 

(0.43)

-0.67 

(0.48)

Education of Female HH head 

-0.44 

(0.53)

 -0.48 

(0.47)

-0.09 

(0.54)

-0.37 

(0.53)

-0.44 

(0.46)

-0.07 

(0.54)

R2 0.004 0.1481 0.4094 0.1206 0.1714 0.2608 0.2688 0.2689 0.1846 0.2353 -0.007 0.1506 0.2501 0.1272 0.1814 0.2502 0.2591 0.2598 0.1939 0.2288

No. of Observations

68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0.82 

(0.93)

1.23 

(0.85)

 1.17 

(0.88)

1.37 

(0.86)

1.10 

(0.81)

 1.20 

(0.91)

 1.00 

(0.89)

 1.05 

(0.92)

1.09 

(0.81)

1.12 

(0.87)

0.23 

(0.98)

0.61 

(0.89)

0.28 

(1.01)

0.68 

(0.97)

0.34 

(0.93)

0.28 

(1.08)

0.22 

(1.00)

0.22 

(1.02)

0.39 

(1.01)

0 .24 

(1.13)

NGO

 1.09 

(1.07)

 1.28 

(1.12)

1.70 

(1.14)

 1.38 

(1.12)

 1.57 

(1.04)

1.80 

(1.19)

 1.54 

(1.14)

1.63 

(1.15)

1.44 

(1.02)

1.64 

(1.14)

Num Res HH Members

-1.05 

(1.38)

-2.74*** 

(0.90)

-1.17 

(1.51)

-3.09*** 

(0.82)

-2.92*** 

(0.85)

-2.65*** 

(0.83)

-2.81*** 

(0.85)

-3.14*** 

(0.85)

-3.27*** 

(0.96)

 -1.22 

(1.48)

-2.94*** 

(0.89)

 -1.34 

(1.55)

-3.29*** 

(0.81)

-3.09*** 

(0.89)

-2.81*** 

(0.90)

-2.99*** 

(0.90)

3.33*** 

(0.84)

-3.43*** 

(0.91)

Age Male HH Head 

3.09** 

(1.52)

 2.60 

(1.85)

2.64 

(1.80)

3.12** 

(1.56)

 2.74 

(1.87)

 2.61 

(1.81)

Age Female HH Head

 1.46 

(1.70)

2.17 

(1.46)

2.68* 

(1.53)

1.50 

(1.73)

2.34 

(1.48)

 2.90* 

(1.61)

Education of Male HH Head

-0.72 

(0.99)

 -1.25 

(0.92)

 -0.67 

(1.03)

-0.49 

(0.96)

-1.14 

(0.90)

-0.52  

(1.02)

Education of Female HH head 

-1.28 

(0.97)

 -1.88** 

(0.86)

 -1.34 

(1.07)

 -1.14 

(0.97)

-1.79** 

(0.86)

-1.28 

(1.04)

R2 -0.003 -0.0037 0.0867 0.0023 0.1363 0.1025 0.0613 0.078 0.1189 0.1133 -0.0047 -0.0005 0.1072 0.0076 0.1548 0.1256 0.0749 0.0957 0.132 0.131

No. of Observations

68 68 62 65 64 59 62 62 64 59 68 68 62 65 64 59 62 62 64 59

TABLE 7, CONTINUED. INCOME (Boostrap Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                                                   

Dependent Variable:  HH Income from Sea Collecting (Scaled Equivalent)

Dependent Variable:  HH Income from Fishing (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively.  These variables have been transformed in the following manner: Number of Res HH Members transformed to log of 

Number of Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli 

Income.


image11.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

2.29    

(1.63)

3.04* 

(1.56)

 3.57** 

(1.64)

 3.15* 

(1.60)

3.71** 

(1.66)

3.92** 

(1.63)

3.01* 

(1.62)

3.24* 

(1.63)

4.11** 

(1.74)

3.55** 

(1.71)

Num Res HH Members

-4.78** 

(1.89)

-4.50** 

(1.99)

-5.29** 

(1.97)

-3.90* 

(1.95)

-4.51** 

(1.95)

 -4.77** 

(1.99)

 -5.18** 

(2.01)

-4.49** 

(2.07)

-4.31** 

(2.09)

Age Male HH Head 

2.85 

(2.82)

 4.79 

(3.04)

 3.46 

(3.09)

Age Female HH head 

 2.81 

(2.60)

3.36 

(2.85)

3.27 

(3.01)

Education of Male HH Head 

1.53 

(1.63)

 2.68 

(1.76)

2.37 

(1.82)

Education of Female HH Head 

0.07 

(1.63)

0.87 

(1.76)

 1.05 

(1.81)

R2 0.0236 0.1412 0.1385 0.143 0.135 0.1719 0.1152 0.1247 0.1385 0.1183

No. of Observations 41 41 37 40 37 37 40 40 36 36

White Test

 0.66  

0.4149)

2.26 

(0.6889)

9.35 

(0.3140)

 9.52 

(0.3000)

3.63 

(0.8212)

 7.15 

(0.8478)

 2.98 

(0.8867)

11.81 

(0.4612)

6.79 

(0.8709)

 9.89 

(0.6259)

Composition of IM test, total

 3.75 

(0.2902)

4.08 

(0.7711)

12.35 

(0.4181)

 12.62 

(0.3970)

5.05 

(0.9285)

10.36 

(0.8877)

5.32 

(0.9149)

 15.47 

(0.5614)

 9.39 

(0.9272)

 13.37 

(0.7110)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

1.92 

(1.37)

 2.73** 

(1.23)

3.08*** 

(1.11)

3.06** 

(1.14)

 2.91** 

(1.29)

3.21*** 

(1.13)

2.62** 

(1.24)

2.99** 

(1.16)

 3.50*** 

(1.26)

2.99** 

(1.16)

Num Res HH Members -5.15*** 

(1.50)

-5.40*** 

(1.35)

-6.17*** 

(1.41)

-4.49*** 

(1.52)

-5.40*** 

(1.35)

-5.611*** 

(1.52)

-6.26*** 

(1.43)

-5.51**** 

(1.50)

-5.56*** 

(1.42)

Age Male HH Head 

6.39*** 

(1.91)

7.11*** 

(2.11)

6.34*** 

(2.09)

Age Female HH Head 

5.78*** 

(1.86)

5.35** 

(2.03)

5.42** 

(2.18)

Education of Male HH Head 

 -0.70 

(1.27)

1.00 

(1.22)

0.60 

(1.32)

Education of Female HH Head 

-1.97 

(1.25)

-0.70 

(1.26)

-0.47 

(1.22)

R2 0.0238 0.2344 0.4022 0.3789 0.2073 0.3962 0.2632 0.3668 0.3165 0.3864

No. of Observations 41 41 37 40 37 37 40 40 36 36

White Test

1.96 

(0.1617)

0.84 

(0.9323)

3.74 

(0.8797)

 2.13 

(0.9769)

 6.54 

(0.4779)

6.53 

(0.8869)

5.48 

(0.6017)

 8.24 

(0.7658)

6.28 

(0.9010)

 6.45 

(0.8916)

Composition of IM test, total

4.42  

(0.2199)

3.64 

(0.8206)

9.94 

(0.6209)

8.55 

(0.7410)

10.00 

(0.5301)

 13.23 

(0.7209)

10.95 

(0.4475)

 14.59 

(0.6247)

12.69 

(0.7569)

 12.43 

(0.7734)

TABLE 8.  INCOME -- RESTRICTED SAMPLE                                                                                                                                                                                                                                                                                                                                                                                                                         

Dependent Variable: Total HH Income (Scaled Equivalent) 

Dependent Variable: Qoliqoli Income (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% 

levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH Members, Age Male HH Head 

transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH 

income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli Income.


image12.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

0.32 

(0.63)

0.74 

(0.54)

0.45 

(0.54)

0.88 

(0.55)

0 .32 

(0.56)

0.39 

(0.55)

0.82 

(0.56)

0.91 

(0.56)

0.46 

(0.59)

0.50 

(0.56)

Num Res HH Members

-2.66*** 

(0.66)

 -3.11*** 

(0.65)

-2.83*** 

(0.68)

-2.90*** 

(0.66)

-3.11*** 

(0.66)

-2.64*** 

(0.69)

-2.80*** 

(0.69)

-3.03*** 

(0.70)

-3.03*** 

(0.69)

Age Male HH Head 

1.91** 

(0.93)

1.57 

(1.03)

1.93* 

(1.02)

Age Female HH Head 

1.12 

(0.90)

1.30 

(0.98)

0.77 

(1.02)

Education of Male HH Head 

-0.86 

(0.55)

-0.48 

(0.59)

-0.62 

(0.62)

Education of Female HH Head 

-0.02 

(0.57)

0.28 

(0.61)

0.21 

(0.59)

R2 -0.0187 0.2631 0.363 0.2765 0.3306 0.3564 0.2453 0.2604 0.3111 0.3325

No. of Observations 41 41 37 40 37 37 40 40 36 36

White Test

 0.28  

(0.5957)

25.70 

(0.0000)

 19.73 

(0.0114)

22.25 

(0.0045)

19.35 

(0.0072)

19.01 

(0.0884)

26.28 

(0.0004)

22.80 

(0.0294)

19.65 

(0.0741)

 20.53 

(0.0577)

Composition of IM test, total

4.89 

(0.1804)

34.86  

(0.0000)

26.72 

(0.0085)

31.24 

(0.0018)

 26.39 

(0.0057)

25.29 

(0.0884)

38.22 

(0.0001)

34.25 

(0.0078)

26.69 

(0.0628)

29.32 

(0.0317)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

1.09 

(1.12)

1.58 

(1.08)

1.76 

(1.17)

1.74 

(1.10)

1.49 

(1.17)

1.57 

(1.18)

 1.44 

(1.06)

1.53 

(1.08)

1.63 

(1.24)

1.66 

(1.18)

Num Res HH Members

-3.14** 

(1.32)

 -3.41** 

(1.42)

-3.58** 

(1.36)

-3.16** 

(1.38)

-3.41** 

(1.41)

-3.67*** 

(1.30)

-3.83*** 

(1.33)

-3.52** 

(1.47)

-3.89** 

(1.44)

Age Male HH Head 

2.93 

(2.01)

1.91 

(2.20)

2.04 

(2.12)

Age Female HH head 

 2.52 

(1.79)

1.28 

(1.89)

 1.74 

(2.15)  

Education of Male HH Head 

-1.87 

(1.15)

-1.41 

(1.27)

-1.50 

(1.30)

Education of Female HH Head 

-2.30** 

(1.07)

 -1.99* 

(1.17)

-2.05 

(1.24)

R2 -0.0015 0.1052 0.1224 0.1274 0.1351 0.1285 0.1838 0.1713 0.1235 0.1652

No. of observations 41 41 37 40 37 37 40 40 36 36

White Test

3.80 

(0.0513)

4.47 

(0.3460)

 7.40 

(0.4944)

5.01 

(0.7563)

 6.72 

(0.4586)

12.86 

(0.3792)

 5.03 

(0.6558)

6.76 

(0.8733)

 8.11 

(0.7766)

7.43  

(0.8280)

Composition of IM test, total

9.49 

(0.0235)

9.60 

(0.2127)

11.63 

(0.4755)

 9.84 

(0.6297)

11.07 

(0.4373)

17.55 

(0.4179)

 8.27  

(0.6892)

12.11 

(0.7936)

13.91 

(0.6738)

12.77 

(0.7516)

TABLE 8, CONTINUED.  INCOME -- RESTRICTED SAMPLE                                                                                                                                                                                                                                                                                                                                                                                                                        

Dependent Variable:  HH Income from Sea Collecting (Scaled Equivalent)

Dependent Variable:  HH Income from Fishing (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% 

levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH Members, Age Male HH Head 

transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total 

HH income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli Income.


image13.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

2.29 

(1.61)

 3.04* 

(1.52)

3.57** 

(1.57)

 3.15** 

(1.51)

3.71** 

(1.59)

 3.92** 

(1.51)

 3.01* 

(1.58)

 3.24** 

(1.52)

4.11** 

(1.60)

 3.55** 

(1.65)

Num Res HH Members

-4.78*** 

(1.58)

-4.50*** 

(1.55)

 -5.29*** 

(1.64)

 -3.90** 

(1.55)

-4.51*** 

(1.53)

-4.77*** 

(1.74)

-5.18*** 

(1.74)

-4.49** 

(1.66)

-4.31** 

(1.75)

Age Male HH Head 

2.85 

(2.78)

 4.79 

(3.05)

3.46 

(2.90)

Age Female HH head 

2.81 

(2.47)

3.36 

(2.79)

 3.27 

(3.03)

Education of Male HH Head 

 1.53 

(1.63)

2.68 

(1.78)

2.37 

(1.89)

Education of Female HH Head 

0.07 

(1.69)

0.87 

(1.86)

 1.05 

(1.80)

R2 0.048 0.1842 0.2103 0.209 0.2071 0.2639 0.1833 0.2145 0.237 0.2191

No. of Observations

41 41 37 40 37 37 40 40 36 36

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

 1.92 

(1.34)

2.73** 

(1.23)

3.08*** 

(1.08)

3.06*** 

(1.11)

2.91** 

(1.28)

3.21*** 

(1.08)

2.62** 

(1.22)

2.99** 

(1.13)

3.50*** 

(1.24)

2.99** 

(1.12)

Num Res HH Members

-5.15*** 

(1.50)

-5.40*** 

(1.14)

-6.17*** 

(1.30)

-4.49*** 

(1.36)

-5.40*** 

(1.15)

-5.61*** 

(1.49)

-6.26*** 

(1.32)

-5.51*** 

(1.29)

-5.56*** 

(1.19)

Age Male HH Head 

6.39*** 

(1.82)

7.11*** 

(2.05)

6.34*** 

(1.94)

Age Female HH Head 

5.78*** 

(1.79)

 5.35** 

(2.00)

5.42** 

(2.17)

Education of Male HH Head 

-0.70 

(1.25)

1.00 

(1.20)

0.60 

(1.32)

Education of Female HH Head 

-1.97 

(1.34)

-0.70 

(1.36)

-0.47 

(1.21)

R2 0.0482 0.2727 0.452 0.4267 0.2734 0.4633 0.3199 0.4317 0.3946 0.4565

No. of Observations

41 41 37 40 37 37 40 40 36 36

TABLE 9.  INCOME -- RESTRICTED SAMPLE (Robust Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                                                   

Dependent Variable: Total HH Income (Scaled Equivalent) 

Dependent Variable: Qoliqoli Income (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% 

levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH Members, Age Male HH Head 

transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH 

income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli Income.


image14.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

0.32 

(0.62)

0 .74 

(0.56)

0.45 

(0.54)

0.88 

(0.57)

0.32 

(0.52)

0.39 

(0.52)

0.82 

(0.58)

0.91 

(0.59)

0.46 

(0.55)

0.50 

(0.56)

Num Res HH Members

-2.66*** 

(0.91)

-3.11*** 

(0.84)

 -2.83*** 

(0.91)

-2.90*** 

(0.88)

-3.11*** 

(0.84)

-2.64*** 

(0.93)

-2.80*** 

(0.90)

-3.03*** 

(0.93)

-3.03*** 

(0.69)

Age Male HH Head 

1.91* 

(1.01)

1.57 

(1.09)

1.93* 

(1.02)

Age Female HH Head 

1.12 

(0.83)

 1.30 

(0.99)

0.77 

(0.98)

Education of Male HH Head 

-0.86 

(0.52)

-0.48 

(0.57)

-0.62 

(0.57)

Education of Female HH Head 

-0.02 

(0.55)

0.28 

(0.63)

0.21 

(0.59)

R2 0.0068 0.2999 0.416 0.3322 0.3864 0.4279 0.3034 0.3363 0.3898 0.3325

No. of Observations

41 41 37 40 37 37 40 40 36 36

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

1.09 

(1.10)

1.58 

(1.07)

1.76 

(1.14)

1.74 

(1.09)

1.49 

(1.14)

1.57 

(1.16)

 1.44 

(1.02)

1.53 

(1.05)

1.63 

(1.24)

1.66 

(1.14)

Num Res HH Members

 -3.14*** 

(1.07)

 -3.41*** 

(1.07)

-3.58*** 

(1.03)

-3.16*** 

(1.07)

-3.41*** 

(1.09)

-3.67*** 

(0 .99)

 -3.83*** 

(0.98)

-3.52*** 

(1.13)

-3.89*** 

(1.04)

Age Male HH Head 

2.93 

(1.83)

 1.91 

(1.96)

2.04 

(1.86)

Age Female HH head 

2.52 

(1.78)

1.28 

(1.86)

1.74 

(2.09)

Education of Male HH Head 

-1.87 

(1.13)

 -1.41 

(1.23)

-1.50 

(1.25)

Education of Female HH Head 

-2.30** 

(1.08)

-1.99* 

(1.14)

-2.05* 

(1.21)

R2 0.0235 0.1499 0.1955 0.1945 0.2072 0.2254 0.2466 0.2563 0.2237 0.2606

No. of observations

41 41 37 40 37 37 40 40 36 36

TABLE 9, CONTINUED.  INCOME -- RESTRICTED SAMPLE (Robust Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                             

Dependent Variable:  HH Income from Sea Collecting (Scaled Equivalent)

Dependent Variable:  HH Income from Fishing (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% 

levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH Members, Age Male HH Head 

transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total 

HH income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli Income.


image15.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

2.29 

(1.61)

3.04** 

(1.53)

3.57** 

(1.59)

3.15** 

(1.53)

3.71** 

(1.60)

 3.92** 

(1.58)

3.01* 

(1.59)

 3.24** 

(1.54)

 4.11** 

(1.64)

3.55** 

(1.64)

Num Res HH Members

-4.78*** 

(1.76)

-4.50*** 

(1.73)

-5.29*** 

(1.79)

-3.90** 

(1.72)

-4.51*** 

(1.71)

-4.77** 

(1.90)

-5.18*** 

(1.80)

-4.49** 

(1.80)

-4.31** 

(1.90)

Age Male HH Head 

 2.85 

(2.77)

4.79 

(3.20)

 3.46 

(2.95)

Age Female HH head 

2.81 

(2.56)

 3.36 

(2.86)

3.27 

(3.15)

Education of Male HH Head 

 1.53 

(1.60)

2.68 

(1.86)

2.37 

(1.99)

Education of Female HH Head 

0.07 

(1.68)

0.87 

(1.88)

1.05 

(1.81)

R2 0.0236 0.1412 0.1385 0.143 0.135 0.1719 0.1152 0.1247 0.1385 0.1183

No. of Observations

41 41 37 40 37 37 40 40 36 36

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

 1.92 

(1.36)

2.73** 

(1.22)

3.08*** 

(1.10)

3.06*** 

(1.09)

 2.91** 

(1.32)

 3.21*** 

(1.11)

 2.62** 

(1.23)

2.99*** 

(1.15)

 3.50*** 

(1.25)

2.99*** 

(1.11)

Num Res HH Members

-5.15*** 

(1.63)

-5.40*** 

(1.27)

-6.17*** 

(1.40)

-4.49*** 

(1.48)

-5.40*** 

(1.32)

-5.61*** 

(1.60)

-6.26*** 

(1.39)

-5.51*** 

(1.39)

-5.56*** 

(1.38)

Age Male HH Head 

6.39 

(1.82)

7.11*** 

(2.16)

6.34*** 

(2.04)

Age Female HH Head 

5.78*** 

(1.85)

5.35*** 

(1.96)

5.42** 

(2.23)

Education of Male HH Head 

-0.70 

(1.26)

1.00 

(1.22)

Education of Female HH Head 

-1.97 

(1.30)

-0.70 

(1.36)

0.60 

(1.30)

-0.47 

(1.26)

R2 0.0238 0.2344 0.4022 0.3789 0.2073 0.3962 0.2632 0.3668 0.3165 0.3864

No. of Observations

41 41 37 40 37 37 40 40 36 36

TABLE 10.  INCOME -- RESTRICTED SAMPLE (Boostrap Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                                           

Dependent Variable: Total HH Income (Scaled Equivalent) 

Dependent Variable: Qoliqoli Income (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% 

levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH Members, Age Male HH Head 

transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH 

income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli Income.


image16.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

0.32 

(0.62)

0.74 

(0.56)

0.45 

(0.53)

0 .88 

(0.56)

0.32 

(0.52)

0.39 

(0.55)

0.82 

(0.57)

0.91 

(0.59)

0.46 

(0.57)

0.50 

(0.55)

Num Res HH Members

-2.66*** 

(0 .94)

-3.11*** 

(0 .90)

-2.83*** 

(0.97)

-2.90*** 

(0.93)

-3.11*** 

(0.92)

 -2.64*** 

(0.96)

-2.80*** 

(0.92)

-3.03*** 

(0.99)

-3.03*** 

(0.92)

Age Male HH Head 

 1.91* 

(1.06)

1.57 

(1.12)

1.93 

(1.18)

Age Female HH Head 

1.12 

(0.86)

1.30 

(1.00)

0.77 

(1.05)

Education of Male HH Head 

-0.86* 

(0.51)

-0.48 

(0.57)

-0.62 

(0.58)

Education of Female HH Head 

-0.02 

(0.55)

0.28 

(0.63)

0.21 

(0.60)

R2 -0.0187 0.2631 0.363 0.2765 0.3306 0.3564 0.2453 0.2604 0.3111 0.3325

No. of Observations

41 41 37 40 37 37 40 40 36 36

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO  Dummy

1.09 

(1.09)

1.58 

(1.09)

1.76 

(1.14)

1.74 

(1.09)

 1.49 

(1.19)

 1.57 

(1.21)

1.44 

(1.03)

1.53 

(1.05)

1.63 

(1.26)

1.66 

(1.17)

Num Res HH Members

 -3.14*** 

(1.21)

-3.41*** 

(1.19)

-3.58*** 

(1.12)

-3.16*** 

(1.21)

-3.41*** 

(1.20)

-3.67*** 

(1.07)

-3.83*** 

(1.04)

-3.52*** 

(1.28)

-3.89*** 

(1.17)

Age Male HH Head 

2.93 

(1.97)

1.91 

(2.08)

2.04 

(2.00)

Age Female HH head 

2.52 

(1.80)

1.28 

(1.90)

 1.74 

(2.11)

Education of Male HH Head 

-1.87* 

(1.09)

-1.41 

(1.29)

-1.50 

(1.30)

Education of Female HH Head 

-2.30** 

(1.06)

-1.99* 

(1.17)

-2.05 

(1.26)

R2 -0.0015 0.1052 0.1224 0.1274 0.1351 0.1285 0.1838 0.1713 0.1235 0.1652

No. of observations

41 41 37 40 37 37 40 40 36 36

TABLE 10.  INCOME -- RESTRICTED SAMPLE (Boostrap Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                        

Dependent Variable:  HH Income from Sea Collecting (Scaled Equivalent)

Dependent Variable:  HH Income from Fishing (Scaled Equivalent)

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. Standard errors in parentheses. ***, **, and * represent significance at the 1%, 5%, and 10% 

levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH Members, Age Male HH Head 

transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Equivalent Total HH income transformed to square root of Equivalent Total HH 

income, Equivalent Qoliqoli Income transformed to square root of Equivalent Qoliqoli Income.


image17.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0.35*** 

(0.12)

0.34** 

(0.14)

0.34*** 

(0.12)

0.35*** 

(0.12)

0.32** 

(0.13)

0 .42*** 

(0.14)

0.32** 

(0.13)

0.35** 

(0.13)

0.28* 

(0.14)

0.39** 

(0.15)

0.30* 

(0.15)

0.29* 

(0.16)

0.30* 

(0.15)

0.30* 

(0.15)

0.30* 

(0.16)

0.35** 

(0.16)

0 .30* 

(0.16)

0.29* 

(0.16)

0.28 

(0.17)

0.33* 

(0.17)

NGO

0.10 

(0.16)

0.10 

(0.16)

0.08 

(0.16)

0.10 

(0.16)

0.04 

(0.17)

0.13 

(0.16)

0.04 

(0.17)

0.11 

(0.16)

0.00 

(0.17)

0.12 

(0.17)

Num Res HH Members

0.01 

(0.14)

0.07 

(0.16)

0.11 

(0.17)

0.00 

(0.15)

0.07 

(0.16)

0.09 

(0.17)

Male HH Head in a Chiefly Matantqali

 -0.19 

(0.14)

-0.21 

(0.15)

-0.18 

(0.14)

-0.20 

(0.15)

Female HH Head in a Chiefly Matantqali

0.08 

(0.16)

0.09 

(0.17)

0.08 

(0.17)

0.09 

(0.17)

Education of Male HH Head 

 -0.03 

(0.13)

-0.01 

(0.15)

-0.03 

(0.13)

-0.01 

(0.15)

Education of Female HH Head 

0.16 

(0.14)

0.21 

(0.16)

0.17 

(0.14)

0.22 

(0.16)

Age Male HH Head 

0.10 

(0.24)

0.09 

(0.27)

0 .10 

(0.25)

0.09 

(0.28)

Age Female HH Head 

0.04 

(0.21)

0.10 

(0.24)

0.04 

(0.21)

0.11 

(0.24)

R2 0.0933 0.0794 0.1033 0.0827 0.0678 0.0998 0.0695 0.0734 0.055 0.0689 0.0851 0.0708 0.0936 0.0745 0.0526 0.094 0.0545 0.0651 0.0379 0.0616

No. of Observations 68 68 68 68 62 64 62 65 62 64 68 68 68 68 62 64 62 65 62 64

White Test

0.68 

(0.4083)

 1.38 

(0.8473)

2.15 

(0.5420)

3.17 

(0.3660)

3.56 

(0.3130)

1.64 

(0.6505)

2.34 

(0.6740)

0.96 

(0.9158)

 17.10 

(0.4475)

 18.77 

(0.3418)

 0.66 

(0.7196)

2.24 

(0.8958)

 3.35 

(0.6458)

4.90 

(0.4281)

4.34 

(0.5009)

3.30 

(0.6533)

5.96 

(0.4272)

 4.49 

(0.6103)

24.47 

(0.3229)

21.63 

(0.4820)

Composition of IM test, total

 4.68 

(0.1965)

 5.37 

(0.6152)

6.42 

(0.3779)

9.44 

(0.1505)

9.04 

(0.1713)

5.02 

(0.5407)

8.66 

(0.2778)

4.27 

(0.7485)

24.25 ( 

0.3899)

27.79 

(0.2237)

 4.90 

(0.4283)

6.57 

(0.7651)

 8.01 

(0.5328)

11.81 

(0.2243)

9.63 

(0.3811)

6.80 

(0.6580)

11.72 

(0.3045)

8.21  

(0.6079)

31.56 

(0.3394)

33.49  

(0.2583)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

-0.55 

(0.11)

 -0.54*** 

(0.12)

-0.54*** 

(0.11)

-0.55*** 

(0.11)

-0.48*** 

(0.12)

-0.53*** 

(0.12)

-0.52*** 

(0.12)

-0.56*** 

(0.12)

-0.43*** 

(0.13)

 -0.51*** 

(0.13)

-0.40*** 

(0.13)

-0.40*** 

(0.14)

-0.40*** 

(0.13)

-0.40*** 

(0.13)

-0.31** 

(0.14)

-0.40*** 

(0.14)

-0.33** 

(0.14)

-0.41*** 

(0.14)

-0.29* 

(0.15)

-0.39** 

(0.15)

NGO

-0.27* 

(0.14)

 -0.27* 

(0.14)

-0.25* 

(0.14)

-0.27* 

(0.14)

-0.31** 

(0.15)

-0.25* 

(0.14)

-0.33** 

(0.15)

-0.26* 

(0.14)

 -0.27* 

(0.15)

-0.24 

(0.15)

Num Res HH Members

-0.03 

(0.13)

-0.12 

(0.15)

-0.06 

(0.15)

0.00 

(0.13)

-0.09 

(0.14)

-0.03 

(0.15)

Male HH Head in a Chiefly Matantqali

0.19 

(0.13)

0.18 

(0.13)

0.18 

(0.12)

0.16 

(0.13)

Female HH Head in a Chiefly Matantqali

0.03 

(0.15)

0.02 

(0.16)

0.03 

(0.15)

0.01 

(0.15)

Education of Male HH Head 

0.13 

(0.12)

0.18 

(0.13)

0.11 

(0.12)

0.16 

(0.13)

Education of Female HH Head 

0.11 

(0.13)

0.15 

(0.14)

0.09 

(0.12)

0.13 

(0.14)

Age Male HH Head 

0.09 

(0.22)

0.24 

(0.25)

0.10 

(0.22)

0.22 

(0.24)

Age Female HH Head 

0.05 

(0.18)

0.18 

(0.21)

0.04 

(0.18)

0.16 

(0.21)

R2 0.2483 0.2374 0.2624 0.2374 0.2234 0.2469 0.2101 0.2328 0.2289 0.2216 0.2777 0.2664 0.2879 0.2669 0.2644 0.2714 0.257 0.2602 0.2582 0.2419

No. of Observations 68 68 68 68 62 64 62 65 62 64 68 68 68 68 62 64 62 65 62 64

White Test

1.72 

(0.1893)

5.70 

(0.2227)

1.57 

(0.6672)

 2.34 

(0.5053)

 7.65 

(0.0538)

3.92 

(0.2705)

 4.67 

(0.3230)

5.48 

(0.2411)

 22.69 

(0.1597)

 15.04 

(0.5925)

 3.76 

(0.1527)

6.77 

(0.3425)

2.59 

(0.7628)

4.26 

(0.5126)

9.29 

(0.0980)

6.26 

(0.2821)

 7.51 

(0.2762)

8.53 

(0.2020)

24.87 

(0.3032)

20.18 

(0.5720)

Composition of IM test, total

4.40 

(0.2218)

11.76 

(0.1087)

3.55 

(0.7373)

 6.32  

(0.3888)

8.86  

(0.1818)

6.07 

(0.4150)

 9.08 

(0.2471)

12.56 

(0.0835)

28.72 

(0.1898)

 23.56 

(0.4286)

5.49  

(0.3591)

11.28 

(0.3364)

 4.49 

(0.8761)

7.71 

(0.5638)

9.96 

(0.3541)

7.91 

(0.5434)

 11.29 

(0.3351)

14.91 

(0.1352)

30.12 

(0.4079)

29.35 

(0.4470)

TABLE 11. SUBSISTENCE FOOD CONSUMPTION                                                                                                                                                                                                                                                                                                                                                                                    

Dependent Variable:  Rate Fresh Seafood Consumptions

Dependent Variable:  Rate Canned Protein Consumption

Notes: Dependent variables are rate of fresh seafood consumption per week and canned protein product consumption per month.  SE in parentheses. ***, **, and * represent significance at 1%,, 5%, and 10% levels. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number 

of Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Rate Fresh Seafood Consumption transformed to log of rate of Rate Fresh Seafood Consumption. Rate Canned Protein Consumption transformed to log of Rate Canned Protein Consumption.


image18.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0.35*** 

(0.12)

0.34*** 

(0.13)

0.34*** 

(0.12)

0.35*** 

(0.12)

0.32** 

(0.13)

0.42*** 

(0.12)

0.32** 

(0.13)

0.35*** 

(0.12)

0.28* 

(0.14)

0.39*** 

(0.13)

0.30* 

(0.15)

0.29* 

(0.16)

0.30** 

(0.15)

0.30** 

(0.15)

0.30* 

(0.17)

0.35** 

(0.15)

0.30* 

(0.17)

0.29* 

(0.16)

0.28 

(0.18)

0.33** 

(0.16)

NGO

0.10 

(0.16)

0.10 

(0.16)

0.08 

(0.17)

0.10 

(0.16)

0.04 

(0.18)

0.13 

(0.17)

0.04 

(0.18)

0.11 

(0.17)

0.00 

(0.19)

0.12 

(0.18)

Num Res HH Members

0.01 

(0.13)

0.07 

(0.15)

0.11 

(0.18)

0.00 

(0.13)

0.07 

(0.15)

0.09 

(0.17)

Male HH Head in a Chiefly Matantqali

-0.19 

(0.14)

-0.21 

(0.15)

-0.18 

(0.14)

-0.20 

(0.15)

Female HH Head in a Chiefly Matantqali

0.08 

(0.19)

0.09 

(0.21)

0.08 

(0.20)

0.09 

(0.22)

Education of Male HH Head 

 -0.03 

(0.13)

-0.01 

(0.17)

-0.03 

(0.13)

-0.01 

(0.17)

Education of Female HH Head 

0.16 

(0.14)

0.21 

(0.18)

0.17 

(0.14)

0.22 

(0.19)

Age Male HH Head 

0.10 

(0.27)

0.09 

(0.32)

0.10 

(0.27)

0.09 

(0.33)

Age Female HH Head 

0.04 

(0.21)

0.10 

(0.27)

0.04 

(0.22)

0.11 

(0.27)

R2 0.1068 0.1069 0.1301 0.1101 0.0983 0.1283 0.1 0.1023 0.1325 0.1428 0.1124 0.1124 0.1342 0.116 0.0992 0.1371 0.101 0.1089 0.1325 0.151

No. of Observations

68 68 68 68 62 64 62 65 62 64 68 68 68 68 62 64 62 65 62 64

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

-0.55*** 

(0.11)

-0.54*** 

(0.12)

-0.54*** 

(0.11)

-0.55*** 

(0.12)

-0.48*** 

(0.12)

-0.53*** 

(0.12)

-0.52*** 

(0.12)

-0.56*** 

(0.12)

-0.43*** 

(0.13)

-0.51*** 

(0.12)

-0.40*** 

(0.14)

-0.40*** 

(0.14)

-0.40*** 

(0.14)

-0.40*** 

(0.14)

-0.31** 

(0.15)

-0.40** 

(0.15)

-0.33** 

(0.15)

-0.41*** 

(0.15)

-0.29* 

(0.15)

-0.39** 

(0.15)

NGO

-0.27** 

(0.12)

-0.27** 

(0.13)

-0.25* 

(0.13)

-0.27** 

(0.13)

-0.31** 

(0.13)

-0.25* 

(0.13)

-0.33** 

(0.13)

-0.26* 

(0.13)

-0.27* 

(0.14)

-0.24* 

(0.14)

Num Res HH Members

-0.03 

(0.12)

-0.12 

(0.14)

-0.06 

(0.14)

0.00 

(0.13)

-0.09 

(0.15)

-0.03 

(0.15)

Male HH Head in a Chiefly Matantqali

0.19 

(0.13)

0.18 

(0.14)

0.18 

(0.13)

0.16 

(0.13)

Female HH Head in a Chiefly Matantqali

0.03 

(0.15)

0.02 

(0.15)

0.03 

(0.15)

0.01 

(0.15)

Education of Male HH Head 

0.13 

(0.11)

0.18 

(0.14)

0.11 

(0.10)

0.16 

(0.13)

Education of Female HH Head 

0.11 

(0.11)

0.15 

(0.14)

0.09 

(0.11)

0.13 

(0.13)

Age Male HH Head 

0.09 

(0.21)

0.24 

(0.27)

0.10 

(0.19)

0.22 

(0.25)

Age Female HH Head 

0.05 

(0.18)

0.18 

(0.23)

0.04 

(0.18)

0.16 

(0.22)

R2 0.2595 0.2602 0.2844 0.2602 0.2489 0.2708 0.236 0.2568 0.2921 0.2834 0.2992 0.2993 0.3198 0.2997 0.3006 0.3061 0.2935 0.2948 0.3312 0.3141

No. of Observations

68 68 68 68 62 64 62 65 62 64 68 68 68 68 62 64 62 65 62 64

TABLE 12. SUBSISTENCE FOOD CONSUMPTION (Robust Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                           

Dependent Variable:  Rate Fresh Seafood Consumptions

Dependent Variable:  Rate Canned Protein Consumption

Notes: Dependent variables are rate of fresh seafood consumption per week and canned protein product consumption per month.  SE in parentheses. ***, **, and * represent significance at 1%,, 5%, and 10% levels. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of 

Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Rate Fresh Seafood Consumption transformed to log of rate of Rate Fresh Seafood Consumption. Rate Canned Protein Consumption transformed to log of Rate Canned Protein Consumption.


image19.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

0 .35*** 

(0.12)

0.34*** 

(0.12)

0.34*** 

(0.12)

0.35*** 

(0.12)

0.32** 

(0.13)

0.42*** 

(0.13)

0.32*** 

(0.12)

0.35*** 

(0.12)

0.28* 

(0.14)

0.39**** 

(0.13)

0.30** 

(0.15)

0.29* 

(0.16)

0.30** 

(0.14)

0.30** 

(0.15)

0.30* 

(0.17)

0.35** 

(0.15)

0.30* 

(0.17)

0.29* 

(0.16)

0.28 

(0.18)

0.33** 

(0.16)

NGO

0.10 

(0.16)

0.10 

(0.16)

0.08 

(0.16)

0.10 

(0.16)

0.04 

(0.19)

0.13 

(0.18)

0.04 

(0.18)

0 .11 

(0.17)

0.00 

(0.18)

0.12 

(0.18)

Num Res HH Members

0.01 

(0.13)

0.07 

(0.16)

0.11 

(0.18)

0.00 

(0.14)

0.07 

(0.16)

0.09 

(0.17)

Male HH Head in a Chiefly Matantqali

 -0.19 

(0.14)

-0.21 

(0.14)

-0.18 

(0.14)

-0.20 

(0.15)

Female HH Head in a Chiefly Matantqali

0.08 

(0.20)

0.09 

(0.21)

0.08 

(0.21)

0.09 

(0.22)

Education of Male HH Head 

-0.03 

(0.13)

-0.01 

(0.17)

-0.03 

(0.13)

 -0.01 

(0.18)

Education of Female HH Head 

0.16 

(0.14)

0.21 

(0.18)

0.17 

(0.15)

0.22 

(0.19)

Age Male HH Head 

0.10 

(0.26)

0.09 

(0.31)

0.10 

(0.27)

0.09 

(0.33)

Age Female HH Head 

0.04 

(0.22)

0.10 

(0.27)

0.04 

(0.22)

0.11 

(0.28)

R2 0.0933 0.0794 0.1033 0.0827 0.0678 0.0998 0.0695 0.0734 0.055 0.0689 0.0851 0.0708 0.0936 0.0745 0.0526 0.094 0.0545 0.0651 0.0379 0.0616

No. of Observations

68 68 68 68 62 64 62 65 62 64 68 68 68 68 62 64 62 65 62 64

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Collective Ownership Dummy

-0.55*** 

(0.11)

-0.54*** 

(0.12)

-0.54 

(0.11)

-0.55*** 

(0.12)

-0.48*** 

(0.12)

-0.53*** 

(0.12)

-0.52*** 

(0.12)

-0.56*** 

(0.12)

 -0.43*** 

(0.14)

-0.51*** 

(0.12)

-0.40*** 

(0.14)

-0.40*** 

(0.14)

-0.40*** 

(0.13)

-0.40*** 

(0.14)

-0.31** 

(0.14)

-0.40*** 

(0.15)

-0.33** 

(0.15)

-0.41*** 

(0.15)

 -0.29* 

(0.15)

-0.39** 

(0.15)

NGO

-0.27** 

(0.13)

-0.27** 

(0.13)

-0.25** 

(0.13)

-0.27** 

(0.13)

-0.31** 

(0.13)

 -0.25* 

(0.13)

 -0.33** 

(0.13)

-0.26** 

(0.13)

-0.27* 

(0.14)

-0.24 

(0.15)

Num Res HH Members

 -0.03 

(0.13)

-0.12 

(0.14)

-0.06 

(0.14)

0.00 

(0.13)

-0.09 

(0.16)

-0.03 

(0.16)

Male HH Head in a Chiefly Matantqali

0.19 

(0.13)

0.18 

(0.14)

0.18 

(0.13)

0.16 

(0.13)

Female HH Head in a Chiefly Matantqali

0.03 

(0.15)

0.02 

(0.16)

0.03 

(0.15)

0.01 

(0.16)

Education of Male HH Head 

0.13 

(0.10)

0.18 

(0.13)

0.11 

(0.10)

0.16 

(0.12)

Education of Female HH Head 

0.11 

(0.11)

0.15 

(0.14)

0.09 

(0.11)

0.13 

(0.14)

Age Male HH Head 

0.09 

(0.21)

0.24 

(0.27)

0.10 

(0.20)

0 .22 

(0.26)

Age Female HH Head 

0.05 

(0.19)

0.18 

(0.23)

0.04 

(0.18)

0.16 

(0.23)

R2

0.2483 0.2374 0.2624 0.2374 0.2234 0.2469 0.2101 0.2328 0.2289 0.2216 0.2777 0.2664 0.2879 0.2669 0.2644 0.2714 0.257 0.2602 0.2582 0.2419

No. of Observations

68 68 68 68 62 64 62 65 62 64 68 68 68 68 62 64 62 65 62 64

TABLE 13. SUBSISTENCE FOOD CONSUMPTION (Bootstrap Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                                          

Dependent Variable:  Rate Fresh Seafood Consumptions

Dependent Variable:  Rate Canned Protein Consumption

Notes: Dependent variables are rate of fresh seafood consumption per week and canned protein product consumption per month.  SE in parentheses. ***, **, and * represent significance at 1%,, 5%, and 10% levels. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number 

of Res HH Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Rate Fresh Seafood Consumption transformed to log of rate of Rate Fresh Seafood Consumption. Rate Canned Protein Consumption transformed to log of Rate Canned Protein Consumption.


image20.emf
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO Dummy

0.10 

(0.17)

0.12 

(0.17)

0.02 

(0.19)

0.19 

(0.17)

0.08 

(0.17)

0.10 

(0.16)

0.02 

(0.18)

0.13 

(0.17)

0.04 

(0.18)

0.11 

(0.17)

Num Res HH Members

-0.16 

(0.21)

-0.17 

(0.22)

-0.24 

(0.22)

Male HH Head in a Chiefly Matantqali

-0.25 

(0.21)

-0.24 

(0.20)

Female HH Head in a Chiefly Matantqali

0.30 

(0.25)

0.28 

(0.23)

Education of Male HH Head 

-0.06 

(0.20)

-0.12 

(0.18)

Education of Female HH Head 

0.21 

(0.19)

0.16 

(0.17)

Age Male HH Head 

0.33 

(0.35)

0.29 

(0.31)

Age Female HH Head 

0.40 

(0.31)

0.20 

(0.28)

R2 -0.0161 -0.0265 -0.0552 0.0008 -0.0066 -0.0059 -0.0437 -0.0178 -0.0304 -0.0284

No. of Observations 41 41 37 40 41 41 37 40 37 40

White Test

0.02 

(0.8985)

1.15 

(0.8856)

19.46 

(0.3027)

 21.33 

(0.2117)

1.60 

(0.6597)

4.40 

(0.2215)

2.73 

(0.4356)

2.31 

(0.5113)

3.56 

(0.4684)

 3.03 

(0.5526)

Composition of IM test, total

 3.01 

(0.3904)

4.41 

(0.7313)

28.83 

(0.1861)

34.34 

(0.0604)

3.66 

(0.7231)

14.86 

(0.0214)

5.30 

(0.5059)

4.98 

(0.5463)

6.93 

(0.4365)

6.27 

(0.5085)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO Dummy

-0.27** 

(0.12)

-0.26** 

(0.13)

-0.33** 

(0.14)

-0.26* 

(0.14)

-0.27** 

(0.12)

-0.27** 

(0.12)

-0.32** 

(0.13)

-0.26* 

(0.13)

-0.32** 

(0.13)

-0.27** 

(0.13)

Num Res HH Members

-0.02 

(0.15)

 -0.08 

(0.16)

0.00 

(0.17)

Male HH Head in a Chiefly Matantqali

-0.10 

(0.16)

-0.04 

(0.15)

Female HH Head in a Chiefly Matantqali

-0.02 

(0.19)

-0.02 

(0.18)

Education of Male HH Head 

0.00 

(0.15)

0.02 

(0.13)

Education of Female HH Head 

0.02 

(0.15)

0.05 

(0.13)

Age Male HH Head 

-0.03 

(0.26)

-0.07 

(0.22)

Age Female HH Head 

-0.10 

(0.24)

-0.12 

(0.21)

R2 0.0839 0.0606 0.045 -0.0206 0.062 0.0602 0.1059 0.0566 0.1082 0.0611

No. of Observations 41 41 37 40 41 41 37 40 37 40

White Test

2.25 

(0.1334)

2.52 

(0.6406)

28.83 

(0.0361)

11.13 

(0.8498)

 2.49 

(0.4777)

 2.84 

(0.4164)

 7.81 

(0.0501)

2.90 

(0.4073)

5.52 

(0.2381)

 4.93 

(0.2942)

Composition of IM test, total

 6.15 

(0.1044)

6.68 

(0.4629)

34.17 

(0.0628)

 16.26 

(0.8438)

7.04 

(0.3171)

7.48 

(0.2788)

11.59 

(0.0717)

 7.21 

(0.3019)

8.71 

(0.2745)

9.27 

(0.2335)

TABLE 14.  SUBSISTENCE FOOD CONSUMPTION, Restricted Sample                                                                                                                                                                                                                                                                                                                                                                                                                        

Dependent Variable:  Rate Fresh Seafood Consumption

Dependent Variable:  Rate Canned Protein Consumption

Notes: Dependent variables are rate of fresh seafood consumption per week and rate of canned protein product consumption per month.  Standard errors in parentheses. ***, **, and * represent 

significance at the 1%,, 5%, and 10% levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH 

Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Rate Fresh Seafood Consumption transformed to log of rate 

of Rate Fresh Seafood Consumption. Rate Canned Protein Consumption transformed to log of Rate Canned Protein Consumption.
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(0.18)

0.13 

(0.18)

0.04 

(0.18)
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(0.17)

Num Res HH Members

 -0.16 

(0.17)

-0.17 

(0.18)
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(0.20)
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(0.23)

 -0.12 

(0.18)

Male HH Head in a Chiefly Matantqali

-0.25 

(0.23)

Female HH Head in a Chiefly Matantqali

0.30 

(0.30)

0.28 

(0.31)

Education of Male HH Head 

-0.06 

(0.22)

Education of Female HH Head 

0.21 

(0.23)

0.16 

(0.18)

Age Male HH Head 

0.33 

(0.40)

0.29 

(0.33)

Age Female HH Head 

0.40 

(0.33)

0.20 

(0.28)

R2 0.0093 0.0248 0.0914 0.1289 0.0437 0.0444 0.0143 0.0344 0.0269 0.0244

No. of Observations

41 41 37 40 41 41 37 40 37 40

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO Dummy
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(0.12)
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(0.13)
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(0.13)
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(0.14)
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(0.13)

Num Res HH Members
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-0.08 

(0.19)

0.00 

(0.16)

Male HH Head in a Chiefly Matantqali

-0.10 

(0.16)

-0.04 

(0.15)

-0.02 

(0.16)

Female HH Head in a Chiefly Matantqali

 -0.02 

(0.16)

Education of Male HH Head 

0.00 

(0.15)

0.02 

(0.12)

Education of Female HH Head 

0.02 

(0.15)

0.05 

(0.13)

Age Male HH Head 

-0.03 

(0.24)

-0.07 

(0.17)

Age Female HH Head 

-0.10 

(0.22)

-.12 

(0.17)

R2 0.1068 0.1076 0.1777 0.1102 0.1089 0.1072 0.1555 0.1049 0.1578 0.1092

No. of Observations

41 41 37 40 41 41 37 40 37 40

Table 15.  SUBSISTENCE FOOD CONSUMPTION, Restricted Sample (Robust Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                                                       

Dependent Variable:  Rate Fresh Seafood Consumption

Dependent Variable:  Rate Canned Protein Consumption

Notes: Dependent variables are rate of fresh seafood consumption per week and rate of canned protein product consumption per month.  Standard errors in parentheses. ***, **, and * represent 

significance at the 1%,, 5%, and 10% levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH 

Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Rate Fresh Seafood Consumption transformed to log of rate 

of Rate Fresh Seafood Consumption. Rate Canned Protein Consumption transformed to log of Rate Canned Protein Consumption.
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(0.25)

-0.24 

(0.23)

Female HH Head in a Chiefly Matantqali

0.30 

(0.37)

0.28 

(0.34)

Education of Male HH Head 

-0.06 

(0.22)

-0.12 

(0.18)

Education of Female HH Head 

0.21 

(0.24)

0.16 

(0.18)

Age Male HH Head 

0.33 

(0.41)

0.29 

(0.33)

Age Female HH Head 

0.40 

(0.34)

0.20 

(0.28)

R2 0.0093 -0.0265 -0.0552 0.0008 -0.0066 -0.0059 -0.0437 -0.0178 -0.0304 -0.0284

No. of Observations

41 41 37 40 41 41 37 40 37 40

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

NGO Dummy

-0.27 

(0.12)

-0.26 

(0.13)

-0.33** 

(0.14)

-0.26* 

(0.15)

-0.27** 

(0.12)
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-0.32** 

(0.13)

-0.26** 

(0.13)
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(0.12)

Num Res HH Members
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-0.10 
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-0.02 

(0.18)

Education of Male HH Head 

0.00 

(0.15)

0.02 

(0.12)

Education of Female HH Head 

0.02 

(0.16)

0.05 

(0.13)

Age Male HH Head 

-0.03 

(0.25)

-0.07 

(0.18)

Age Female HH Head 

-0.10 

(0.23)

-0.12 

(0.17)

R2 0.0839 0.0606 0.045 -0.0206 0.062 0.0602 0.1059 0.0566 0.1082 0.0611

No. of Observations

41 41 37 40 41 41 37 40 37 40

Table 16.  SUBSISTENCE FOOD CONSUMPTION, Restricted Sample (Bootstrap Standard Errors)                                                                                                                                                                                                                                                                                                                                                                                                                      

Dependent Variable:  Rate Fresh Seafood Consumption

Dependent Variable:  Rate Canned Protein Consumption

Notes: Dependent variables are rate of fresh seafood consumption per week and rate of canned protein product consumption per month.  Standard errors in parentheses. ***, **, and * represent 

significance at the 1%,, 5%, and 10% levels, respectively. These variables have been transformed in the following manner: Number of Res HH Members transformed to log of Number of Res HH 

Members, Age Male HH Head transformed to log of Age Male HH Head, Age Female HH Head transformed to log of Age Female HH Head, Rate Fresh Seafood Consumption transformed to log of rate 

of Rate Fresh Seafood Consumption. Rate Canned Protein Consumption transformed to log of Rate Canned Protein Consumption.
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Dependent Variable: 

Collective Ownership Dummy

NGO

Num Res HH Members

Age Male HH Head 

Age Female HH Head 

Education of Male HH Head 

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively.



2.58, 1.08



4.46**, 3.50*



2.46, 1.5



0.86, 0.15

-3.16*, -4.31** -3.08*, -4.32** -4.26***,-5.53*** -4.20***, -5.59*** 

2.08, 0.17



5.66**, 4.44*



1.02, -0.21 1.35, -0.04 0.92, 0.31 1.02, 0.34

4.26**, 2.97 4.60**, 3.35* 3.42**, 2.67* 3.86**, 2.89*

TABLE 17.  INCOME--JACKKNIFE SENSITIVITY ANALYSIS                                                                                                                                                                                                                                                                                                                                                                            

Total HH Income (Scaled Equivalent)  Qoliqoli Income (Scaled Equivalent)

Model (13) Model (16) Model (13) Model (16)
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Dependent Variable: 
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0.23, 0



0.25, 0.05

Notes: Dependent variables are rate of fresh seafood consumption per week and rate of canned protein product consumption per month. ***, **, and * represent significance at the 1%,, 5%, and 10% levels, respectively.



0.36*, 0.13



0.19, 0.09

0.2, -0.09



0.33, 0.14



0.27, 0



0.08,-0.09

0.07, -0.1



0.22, 0.13



0.18, 0.03 0.24, 0.04 -0.03, -0.18  0.03, -0.1

-0.13, -0.29



0.22, 0.1



0.39*, 0.21 0.39*, 0.25 -0.2, -0.34* -0.33*, -0.44**

0.07, -0.07 0.22, 0.06 -0.22, -0.33* -0.18, -0.3

TABLE 18. SUBSISTENCE FOOD CONSUMPTION --JACKKNIFE SENSITIVITY ANALYSIS                                                                                                                                                                                                                                                                                                                                                                                  

Rate Fresh Seafood Consumptions Rate Canned Protein Consumption

Model (19) Model (20) Model (19) Model (20)
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Dependent Variable:  Total HH Income (Scaled Equivalent)  Qoliqoli Income (Scaled Equivalent)

Collective Ownership Dummy 2.84, -0.2 2.43*, -0.69

NGO 4.21**, 3.42* 3.54**, 2.66

Num Res HH Members -3.81*, -4.12* -5.10***, -5.67***

Age Male HH Head  6.04, 2.28 9.86*, 5.3

Age Female HH Head  0.13, -2.96 3.71*, -3.83

Education of Male HH Head  2.78, 2.07 2.44, 1.08

Education of Female HH Head 

1.27, -0.83 -0.24, -2.08

TABLE 19.  INCOME--EXTREME BOUNDS SENSITIVITY ANALYSIS                                                                                                                                                                                                                                                                                                                                                                            

Notes: Dependent variables are scaled equivalents of total HH income and Qoliqoli Income. ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively.
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Dependent Variable:  Rate Fresh Seafood Consumptions Rate Canned Protein Consumption

Collective Ownership Dummy 0.35, 0.3 -0.27, -0.42**

NGO 0.15, -0.01 -0.28, -0.42**

Num Res HH Members 0.21, 0.06 -0.9, -0.17

Male HH Head in a Chiefly Matantqali -0.2, -0.26 0.17, 0.14

Female HH Head in a Chiefly Matantqali 0.12, 0.09 0.02, 0

Education of Male HH Head  0.02, -0.32 0.17, 0.12

Education of Female HH Head  0.49, 0.24 0.15, 0.03

Age Male HH Head  0.58, 0.13 0.26, 0

Age Female HH Head 

0.06, -0.48 0.24, 0.06

TABLE 20. SUBSISTENCE FOOD CONSUMPTION --EXTREME BOUNDS SENSITIVITY ANALYSIS                                                                                                                                                                                                                                                                                                                                                                                  

Notes: Dependent variables are rate of fresh seafood consumption per week and rate of canned protein product consumption per month. ***, **, and * represent significance at the 1%,, 5%, and 10% levels, respectively.


