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The overall goal of this study was to examine the development over time of a 

market for transferable fishing privileges in which fishermen must find trading partners 

and negotiate sales without a formal or official marketplace, and to identify factors that 

affect the market. The Florida spiny lobster trap certificate program, whereby units of 

effort have been tradable since 1993, was used as a case study. The program provides 

17 years of data and exists in a fishery characterized by two distinct ethnic groups 

(Latino and non-Latino), and fishermen working in economically and culturally different 

regions in south Florida. The research design used an interdisciplinary approach, 

utilizing several methods of data collection and analysis, including social network 

analysis, in-depth interviews with fishermen, analysis of negotiated prices, and analysis 

of spatial distribution of certificate ownership.  

After examining the historical network visualizations of the market for units of 

effort (traps or trap certificates), this dissertation focused on three specific aspects of 

the market: 1) factors affecting the negotiated average certificate price of individual 

transactions; 2) the effect of proximity and ethnicity on the incidence of trades; and 3) 



 

15 

how distribution of certificate ownership has changed, with a focus on the role of 

brokers in the trap certificate market.  

Overall, the results showed that program provisions, social and spatial fishery 

characteristics, certificate price and transaction size, and brokers have affected the trap 

certificate market in different ways. The provisions included in the trap certificate 

program, such as mandated effort reductions and different transfer fee schedules based 

on certificate type, influence how fishermen make decisions when buying or selling 

certificates. The social characteristics, such as language, and geography of the lobster 

fishery also play a role in market development, particularly in that transfers may reflect 

the importance of social ties in the fishing communities; fishermen use their social 

connections to find buyers and sellers and negotiate prices. The study also showed the 

importance of brokers in the development of this dynamic market, in that these 

individuals lowered transaction costs, contributed to consolidation of latent effort, and 

facilitated trades between certificate holders who may not have been able to make the 

transfer on their own. 

This dissertation highlights the importance of understanding and incorporating the 

social characteristics and geography of the fishery into management and research, and 

further emphasizes how studies on markets for transferable fishing privileges can 

contribute to better design for these types of programs. The findings contribute to a 

more thorough understanding of how a newly created market for transferable fishing 

privileges will develop and how program provisions and social fishery characteristics 

such as ethnicity and proximity will play a role in trades, which ultimately affect the 

realization of management goals. 
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CHAPTER 1 
INTRODUCTION 

Transferable Fishing Privileges 

Transferable fishing privileges are a type of management system whereby units of 

a specified maximum level of catch or effort (usually only in commercial fisheries) are 

held privately by individuals (similar to ownership of private property) as opposed to 

collectively by a group. These “privileges” are often held in perpetuity and can be 

bought and sold, just like other property (valuable assets). Transferable privilege 

management systems are increasingly used in fisheries around the world, and have 

been shown to address several fisheries issues, including economic inefficiency 

(Grafton 1996; Hanna and Munasinghe 1995; Squires, Kirkley, and Tisdell 1995), 

overfishing (Costello, Gaines, and Lynham 2008; Leal 2002), and encourage 

conservation behavior and innovation (Griffith 2008; Townsend 1998).  

Transferable fishing privileges are also known as market-based management, 

limited access privileges (LAPs), individual fishing quotas (IFQs), catch shares, effort 

shares, and tradable permit programs, among other terms. In general, transferable 

fishing privileges are a form of cap-and-trade management used primarily in commercial 

fisheries, in which the entire commercial sector has an overall limit on number of 

permits, total allowable catch, or amount of fishing effort, but individual privileges are 

divided among eligible shareholders or permitted fishermen. Some transferable fishing 

privileges, such as IFQs and catch shares, control the output of the fishery by 

designating a portion of the total allowable catch to each individual or group, and that is 

the limit for harvest by that fisherman or group of fishermen. Usually these are allocated 

each year to fisherman in pounds, and when the shareholder reaches that limit, 
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he/she/the group must either stop fishing for the season or obtain additional shares (or 

pounds) from another fisherman or entity by purchasing or leasing the quota to cover 

the catch.  

Transferable fishing privileges such as effort shares or days-at-sea are input 

controls. In fisheries managed with input controls, harvest is not directly limited at the 

individual level even though the amount of effort is limited, which may help control 

harvest. In these systems, if a fisherman wants to increase the size of his operation 

beyond his current privilege holdings, he will need to acquire the privileges to use more 

gear or more days to fish (depending on the program) from another individual who will 

not fish the privileges in that fishing season.  

 In much of the academic literature, transferable fishing privileges are described as 

rights, as in the “rights to a share of the fishery” (Pomeroy n.d.) or “enforceable authority 

to undertake particular actions related to a specific domain…rules exist that authorize or 

require particular actions in exercising that right” (Ostrom and Schlager 1996:130). In 

the Reauthorized Magnuson-Stevens Fishery Conservation and Management Act, 

transferable fishing privileges are designated as “limited access privileges” and 

specifically stated to be the privilege to harvest, but not a right, title or interest (MSA 

§303A(a)). 

Transferable fishing privilege management is founded in theory and 

implementation of these programs has expected outcomes. Typically, transferable 

privileges are most useful in addressing issues of overcapitalization and overcapacity of 

the fleet. In these cases, the management goals include reducing effort in order to 

improve efficiency, eliminating the “race to fish” and increase stability, such as providing 
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fresh product throughout the year instead of for just a short period, creating an annual 

glut in the market.   

Because fisheries that are suitable for privilege-based management usually have 

too many people and too few fish, consolidation of the fleet is expected. From an 

economic standpoint, this will result in increased efficiency and stabilization of the 

fishery (Larkin and Milon 2001). Excess capital is reduced (Brandt 2007; Buck 1995) by 

way of less efficient fishermen finding it more beneficial to sell shares than to continue 

fishing (Leal 2002; Tietenberg 2002; Townsend 1998). The remaining fishermen—

presumably the more efficient—will benefit from reduced competition at sea and the 

ability to fish safer and supply higher quality (and hopefully higher valued) products 

(Brandt 2005; Buck 1995; McCay et al. 1995).  

From an ecological perspective, if consolidation reduces effort, a privileges-based 

program can contribute to rebuilding and/or maintenance of stock levels (Griffith 2008; 

McCay 1995). Reduced effort or flexibility in timing of harvest can also result in 

increased stock levels as fewer but larger fish are harvested under the same quota 

(Larkin and Sylvia 2004). Overcrowding at harvest sites may be reduced in addition to 

slower and more selective fishing, producing lessened impacts on the habitat (Leal 

2002; Griffith 2008). Indirect benefits for the environment include increased stewardship 

by shareholders by providing an additional incentive to conserve the resource as share 

value increases (Yandle 2001) and goal alignment of management and resource users 

(Griffith 2008). 

In sum, transferable fishing privileges in fisheries management can lead to 

consolidation of share ownership, which can increase efficiency and reduce effort. 
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Conversely, the transferability of shares can also lead to negative social impacts. 

Theoretically, consolidation (if it occurs) should be the result of the least efficient firms 

(i.e., those who spend the most to harvest) selling shares and leaving the fishery, 

regardless of operation size, but some studies have found factors other than efficiency 

affect the decision for the fisherman whether or not to exit, such as lifestyle and 

alternative employment opportunities (Brandt 2001; McCay 1995; Stewart, Walshe, and 

Moodie 2006; Yandle and Dewees 2008). Additionally, habitat quality may be 

compromised by shares ending up in the hands of fishermen using damaging gear or 

those with higher bycatch, as there is no guarantee that the fishermen who buy 

privileges have fewer impacts on the resource (Tietenberg 2002). 

A primary concern voiced in some studies on transferable fishing privileges is the 

loss of small-scale fishermen, historical fishing presence, and fishing-dependent 

communities under privileges-based regimes, which studies suggest negatively impact 

the culture, history, and community ties in these areas (McCay 1995; Stewart, Walshe, 

and Moodie 2006; Yandle and Dewees 2008). Additionally, small-scale fishermen are 

key components for markets requiring very fresh fish, as these operations generally 

work on day trips only. Wingard (2000) noted that smaller firms have less access to 

capital to enter the fishery and/or to purchase additional shares to increase holdings, 

and small-scale fishermen working under New Zealand Individual Transferable Quota 

(ITQ) systems are more likely to exit due to being bought out by larger firms (Stewart, 

Walshe, and Moodie 2006; Yandle 2001). Knapp (2011) found that permit ownership in 

the Alaska salmon fishery has moved from local to non-local over time, impacting rural 

communities that were economically dependent on the fishery. 
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Privileges-based management tools are also criticized in studies that suggest that 

these programs discourage new entrants from entering the fishery by increasing capital 

required to start a fishing business (Buck 1995; McCay 1995), and particular concern is 

the disruption of intergenerational fishing in families when the second generation has 

the boat, permits, and knowledge, but cannot afford the additional costs of buying or 

leasing quota or effort shares (McCay 2004). In the Florida spiny lobster fishery, 

fishermen noted the disappearance of the traditional process of working one’s way up to 

captain as crew, individuals who perhaps would have been the next generation of 

fishermen but cannot afford to buy certificates along with a boat, traps, and permits 

(Shivlani and Milon 2000; Shivlani et al. 2004).  

Because reduced effort leads to reduced employment opportunities in the fishery 

and affiliated industries such as fish houses and dealers, a broader effect is on the 

coastal communities that depend on the fishing industry working under a privileges-

based system (Buck 1995; Knapp 2011; McCay 1995; McCay 2004, Stewart, Walshe, 

and Moodie 2006). Past studies have suggested that transfers of quota or shares very 

likely move ownership, effort, and ultimately, the product (Knapp 2011; McCay 1995; 

Tietenberg 2002). McCay et al. (1995) suggested that geographical changes in 

ownership may potentially affect outside businesses and reduce presence of 

commercial fishing in traditional fishing communities. In Alaska, access to capital and 

lower valuation of salmon permits by fishermen in rural areas has led to changes in 

local and non-local permit ownership (Knapp 2011). Specifically in the Florida Keys, the 

spiny lobster fishermen reported that communities are changing due to movement of 
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trap certificates from one area to the other, affecting the cultural landscape in addition to 

businesses such as fish houses and docking areas (Shivlani and Milon 2000). 

Markets for Transferable Fishing Privileges 

When a privileges-based fishery management program is established, a market for 

an entirely new asset is created. Many studies have focused on these types of 

programs around the world but few have addressed issues with the market, which is the 

mechanism through which expected goals and outcomes are meant to be achieved. 

Failure of the market to function well may result in failure of achieving economic gains, 

which in turn may have consequences for conservation of the resource (Connor and 

Alden 2001; Sanchirico and Newell 2003). 

Economic theory outlines the fundamentals of how the market mechanism works 

in a transferable fishing privileges program, particularly in reference to share price. At 

the onset of a program, quota prices are highly dispersed as the participants become 

accustomed to the system (Kerr, Newell, and Sanchirico 2003; Newell, Sanchirico, and 

Kerr 2005) but should reach an equilibrium (Anderson and Sutinen 2005). For example, 

Kerr, Newell, and Sanchirico (2003) found that quota prices increased in general due to 

efficiency gains following implementation of the New Zealand ITQ system. 

 After quota price dispersion decreases and stabilizes, quota price can be used as 

a means of information on the stock and the fishery that can complement data collected 

by managers through other means (Arnason 1991; Batstone and Sharp 2003). As a 

reflection of the fundamental value of the share, quota prices will fluctuate or stabilize 

with the present value of the expected future profits from fishing (Anderson and Sutinen 

2005; Arnason 1991; Batstone and Sharp 2003; Newell, Sanchirico, and Kerr 2005; 

Milon, Larkin, and Ehrhardt 1999).  
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As noted above, the share price should signal the expected profitability of the 

privilege to harvest over the time period the privilege is valid (e.g., in perpetuity, for ten 

years, etc.) (Newell, Sanchirico, and Kerr 2005). Kerr, Newell, and Sanchirico (2003) 

found that quota prices in New Zealand increase as export prices increase; as demand 

increases due to a binding total allowable catch; and with the general economy doing 

well. The study also suggested that quota price falls with higher fishing costs and 

ecological uncertainty.  

 It is common for quota price data to be unavailable or inadequate, usually 

because of misreporting or inclusion of non-monetary items in the exchange, such as 

gear or labor (Kerr, Newell, and Sanchirico 2003; Lindner, Campbell, and Bevin 1992). 

Connor and Alden (2001) summarized the general conditions for a market to function 

properly, including: rights that are well defined and protected under the policy; high 

numbers of buyers and sellers; available and quality information; and low transaction 

costs. The number of market participants is important because a low number translates 

to higher transaction costs to find a buyer or seller, which in turn affects the efficiency of 

the market (Hahn and Hester 1989; Newell, Sanchirico, and Kerr 2005). The information 

flow, “the life-blood of markets” (Connor and Alden 2003), is also important in providing 

information about pricing and expected profitability of the stock (Arnason 1991; Newell, 

Sanchirico, and Kerr 2005). 

Transferable Fishing Privilege Programs 

In the United States and around the world, there are many fisheries managed with 

various forms of transferable fishing privileges; a report by the Environmental Defense 

Fund cites 275 privileges-based programs managing 850 species in 35 nations (Bonzon 

et al. 2010). Many fisheries are managed under Individual Transferable Quotas (ITQs), 
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such as in New Zealand (Stewart, Walshe, and Moodie 2006; Yandle 2001), Australia 

(Grafton 2009; Kompas and Che 2005) and several European countries (Arnason 2005; 

Chu 2009; Hannesson 2005). In addition to ITQ systems, many fisheries are managed 

with gear restrictions, seasonal and spatial closures, or limited entry (Bradshaw, 

Williamson, and Wood 2000).  

Currently in the U.S., there are 31 fisheries managed with transferable fishing 

privilege programs at the state and federal level (Bonzon et al. 2010). Most of these 

manage with output control in the form of individual or group quotas, but several use 

transferable effort shares, such as the Florida spiny lobster trap certificate program. In 

2010, the NOAA Fisheries Service released the NOAA Catch Share Policy to provide 

guidance to fisheries managers in designing programs. The Policy, along with the 

implementation of two large-scale multi-species catch share programs (one in New 

England, the other on the Pacific coast) have generated considerable debate on the 

benefits and impacts of this type of management. With the New England sector 

program, for example, self-selecting groups of fishermen called “sectors” are allocated a 

collective quota based on landings history of the sector members. At this time, the New 

England sector program is only beginning its second year, but the perceived outcomes 

are conflicting (e.g., Farwell 2011).  

In the southeastern U.S., there are few transferable fishing privilege programs 

relative to the rest of the country, and these are not without disagreements of the 

benefits and impacts on fishermen. With the Gulf of Mexico Red Snapper Individual 

Fishing Quota (IFQ) program, opinions on the outcome of the program vary (Miller 

2011), with supporting arguments claiming that the fishery is more profitable and the 
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program resulted in an increase in the Total Allowable Catch (TAC). Opponents of the 

program, however, cite high costs of leasing quota and consolidation as the causes of 

significant economic and social impacts on the fishermen (Miller 2011).  

The Florida spiny lobster trap certificate program, one of the first transferable 

privileges-based programs in the U.S., is not without debate on the benefits and costs to 

the fishermen, the fishery, and local communities. While reduction of traps and 

consolidation of effort has likely decreased overcapitalization, bycatch mortality and 

habitat damage, fishermen have experienced increased capital requirements to enter 

the fishery (i.e., buy certificates), consolidation of the fleet, and changes in the social 

structure of the fishery (Shivlani et al. 2004; Shivlani 2009).  

To further the debate, a federal bill was passed recently that limits development of 

new catch share programs along the East Coast and in the Gulf of Mexico. The “Jones 

Amendment” (Amendment 548) to the House of Representatives FY 2012 

Appropriations Bill (H.R. 1) prohibits approval by the Secretary of Commerce for new 

catch share programs in the New England, Mid-Atlantic, South Atlantic, and Gulf of 

Mexico regions until FY2012. The prohibition was proposed based on vocal opposition 

to new and existing catch share programs in these regions and negative social impacts 

on the fleets.  

The Jones Amendment is not the first time that Congress has addressed 

transferable fishing privileges. In 1996, Congress imposed a moratorium on Limited 

Access Privilege Programs (LAPPs) and requested a review by the National Academy 

of Sciences (NRC 1999). The moratorium was lifted in 2002, but not without the clear 

recognition that these programs are associated with costs and benefits. Since then, 
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NOAA Fisheries Service has issued guidance on development and amendment of catch 

share programs (NMFS 2007) and the Government Accountability Office has produced 

several reports on these types of fisheries management programs (GAO 2002, 2004a, 

2004b, 2005).   

Fisheries management is a complex process and decision-makers must balance a 

suite of ecological, economic, social and political factors when making rules and 

designing management programs, but rarely has there resulted such a polarizing effect 

because of a management tool as with transferable fishing privileges, specifically in the 

U.S. Additionally, both the positive and negative impacts generally come from the same 

outcomes of these programs, such as consolidation, concentration, barriers to entry, 

and shares flowing to the most efficient fishermen, who often are the largest operations. 

These outcomes have one thing in common, however: they are the result of the market 

that is created for the fishing privileges. 

Problem Statement 

In establishment of these programs, a new market for a new good is created, and 

this market is the primary mechanism through which management goals are expected 

to be achieved. For example, maximized economic efficiency of the fishery is expected 

to be reached through the trading of shares but can only be achieved via a well-

functioning trading market; in other words, markets should serve to facilitate movement 

of privileges to fishermen who value the privilege more (Newell, Sanchirico, and Kerr 

2005; Tietenberg 2002), such as those with lower harvesting costs. 

Studies on markets for transferable fishing privileges can be found in the literature, 

but information is limited about how these markets develop over time, despite the 

importance of market activity in achieving objectives. While there are many studies that 
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focus on how transferable fishing privilege programs—specifically outcomes of market 

activity—affect the fishery, there is little research on how fishery characteristics, such as 

the role of social and spatial characteristics of the fishery and program specifications, 

affect the markets. In many programs such as the Florida spiny lobster trap certificate 

program, the New England multi-species sector program, and the Gulf of Mexico Red 

Snapper IFQ program, the market is not formally facilitated by the managing agency 

and the fishermen make the transfers on their own. So, with everything that is required 

to carry out a transaction, from finding a buyer or seller to deciding on a price to 

finalizing the sale, there is little known about how fishermen negotiate sales and what 

kind of information they consider to make decisions in the marketplace.  

Lastly, there is little information about how the social ties in fishing communities 

affect transactions, despite the importance of communities in many U.S. fisheries. 

Markets for transferable fishing privileges are essentially exchange networks, and can 

be analyzed as social networks. The social relations of individuals participating in a 

market are the means of sharing informationnot just concerning pricethat would let 

buyers and sellers better align their interests (Podolny 2005). A social network analysis 

could reveal not only who is trading with whom, but it will also help identify groups, 

evaluate the network structure, and examine how position within the network plays a 

role in certificate transfers. 

 In a market, the resource flow is determined by accessibility to a potential partner 

in the exchange (Cook et al. 1983; Burt and Talmud 1993). If the market structure is 

fragmented, disconnected groups will emerge (Burt 2004), in which the space in 

between is called a structural hole (Burt and Talmud 1993). An individual occupying a 



 

27 

structural hole thus has access to information from the separate groups to whom he/she 

is connected (Burt 2004). This can be an advantage, such as for stimulating creativity in 

a workplace (Burt 2004), or in the case of an exchange network, access to information 

about prices and environment (Bonacich 1987). They can also be important in the 

overall network structure. Power, or in this case bargaining power, within an exchange 

network can be evaluated on the connections an individual has, and how those 

individuals are connected; this translates as, in general more power comes from being 

connected to others with power (Cook et al. 1983). The theoretical foundation in social 

network analysis has not often been utilized in fisheries social science research, and 

specifically the literature is sparse on studies that use the tool to examine markets for 

transferable fishing privileges. 

Objectives 

The overall objective of this dissertation is to examine how a market for 

transferable fishing privileges develops over time if left to fishermen to exchange 

informally, and how factors rarely incorporated into economic studies, such as social, 

spatial, and management provisions, can affect the market. The research focuses on 

the Florida spiny lobster trap certificate market, created from a transferable effort share 

program implemented in 1993 for the Florida commercial spiny lobster trap sector. The 

specific objectives of this study are: 

1) to examine a market for transferable fishing privileges over time and evaluate 

social and regional trades; 

2) to determine the factors that affect individual transaction share prices, including 

geography, ethnicity, program provisions, and market position;  
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3) to test if trades are correlated with spatial and cultural ties among the 

fishermen; and 

4) to examine how distribution of shares has changed over time and the role of 

brokers in the market network. 

The information learned from completing these objectives will be used to develop 

a summary of key program elements and recommendations for future programs. 

Outline and Methods 

The dissertation is organized into four papers that each address one of the above 

objectives. The research design uses an interdisciplinary approach, utilizing several 

methods of data collection and analysis. I obtained data on all lobster trap certificate 

transfers completed since the beginning of the program, including names and 

addresses of buyers and sellers; price; quantity of certificates; and surcharge fees. I 

used this information for the social network analysis, in the price model, and for the 

distributional analysis. I also conducted in-depth interviews with fishermen on 

participation in the market to guide hypotheses and complement interpretation of the 

results of each analysis. 

Chapter 2 

Chapter 2 presents the first paper, in which I will use social network analysis to 

examine the trap certificate market. The entire trading history and several fishing 

seasons are analyzed as social networks and visualizations are generated to show how 

the market changed over time. Additionally, I will include spatial and cultural attributes 

along with the network metric “betweenness” to look for patterns in the network.  
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Chapter 3 

In the second paper, I will estimate a price model to determine how program 

provisions and social factors influence certificate prices, which can be used as a signal 

of market function. Because the prices have not stabilized and continue to fluctuate in 

the trap certificate market, a regression analysis of the transfer data can identify factors 

that are correlated with price variations, including program provisions, locations of 

buyers and sellers, position in the market based on market experience and trade 

partners, and social fishery characteristics. Several hypotheses will be tested in this 

paper including: 

• Certificate prices have increased over time, reflecting the increased value of the 
fishery with reduced effort levels and guaranteed shares; 
 

• Certificate prices are lower in transactions with more certificates, since lower 
prices are associated with bulk sales;  
 

• Certificate prices are higher in transactions with more type B certificates, because 
these certificates do not incur transfer fees; 
 

• Certificate prices are higher in years with active reductions, as active reductions 
put the seller in a better bargaining position; 
 

• Certificate prices are lower in years with passive reductions, as passive reductions 
put the buyer in a better bargaining position; 
 

• Certificate prices are lower in transactions between two fishermen from the same 
area, because it is easier to trade with someone living in close proximity than 
someone living in another region, which lowers the transaction costs; 
 

• Certificate prices are lower in transactions between two Latino or two non-Latino 
fishermen, as it is easier to trade with someone who speaks the same language 
than someone who speaks a different language, which lowers the transaction 
costs; 
 

• Certificate prices increase as difference in “constraint,” a network metric, 
increases, reflecting differences in the position in the market for the buyer and 
seller; 
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• Certificate prices are higher for transactions with a broker as the buyer and 
certificate prices are lower for transactions with a broker as the seller, reflecting 
higher and lower transaction costs, respectively, of brokered transfers.  
 

Chapter 4 

 In the fourth chapter, I will test if trades are correlated with spatial and cultural 

attributes. Using the transfer data, I will analyze the transfers using social network 

analysis and Quadratic Assignment Procedure (QAP) correlation. QAP is a tool that 

compares matrices; for this paper I will compare the exchange network (market for 

lobster trap certificates) to attribute networks (based on the attributes Area and 

Ethnicity) to test the following hypotheses: 

• transfers between fishermen from the same area have occurred more 

frequently than transfers between fishermen from two different areas; and 

• transfers between fishermen of the same ethnicity (both Latino or both non-

Latino) have occurred more frequently than transfers between one Latino 

and one non-Latino 

Chapter 5 

In Chapter 5, I will examine how geographic distribution of certificates has 

changed over time, specifically how certificates have moved around the fishing area 

(Miami, Upper Keys, Middle Keys, Lower Keys, and Key West). The first goal of this 

paper will be to examine how the number and percentage of certificates in a region has 

changed as a result of trades. I will analyze transfer data and certificate holdings over 

17 years to examine the net inflow (via transfers) into and between the regions in the 

primary fishing area, and to evaluate how the market has allowed for re-distribution of 

shares.  
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In Chapter 5 I will also discuss the role of brokers in the trap certificate market, an 

idea suggested by the network visualizations and interview data, and supported further 

with the results of the price model.  

Chapter 6 

The final chapter provides overall conclusions and suggestions for how this 

research could be used in fisheries management for the Florida spiny lobster fishery, 

and other fisheries under or considering transferable fishing privileges. 

Summary 

In a paper on the pros and cons of ITQs, Gibbs (2009) used as part of the title “It’s 

all in the ‘T’,” in reference to “transferable” in Individual Transferable Quota. Indeed, the 

transferability aspect of privileges-based management for fisheries is the key to 

achieving management goals, such as reducing overcapitalization and maximizing 

efficiency, but it is also the mechanism by which negative social outcomes may occur 

and impact fishermen and fishing communities, especially if the market is unstructured, 

informal, and unfacilitated. Trade-offs are unavoidable in fisheries management, but the 

debate over transferable fishing privileges also highlights the importance of social 

factors involved.  

This dissertation focuses on several aspects of the market for Florida spiny lobster 

trap certificates and the spiny lobster commercial trap fishery to examine how the 

market has developed over time and how fishery characteristics play a role in the trap 

certificate market. I will use social network analysis to explore the market as an 

exchange network, along with several network metrics in a price model, QAP correlation 

analysis, and analysis of the distribution of certifications. I will also consider program 

provisions and spatial and cultural characteristics of the fishery to evaluate the market. 
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Lastly, I will identify individuals acting as brokers in the market and assess how their 

role in market has affected the program.  
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CHAPTER 2 
USING NETWORK VISUALIZATIONS TO EXAMINE THE MARKET FOR SPINY 

LOBSTER TRAP CERTIFICATES  

Network visualization is a useful tool to conduct an overview examination of a 

network and allows the researcher to visualize the complex relationships that make up 

networks, especially in those with a high number of ties and participants (Perer and 

Shneiderman 2008). By focusing on a graph of the network, past studies have shown 

that visualizations may help to identify key people (McCarty et al. 2007), reveal clusters 

and highlight patterns that are not evident in statistical analysis of the data (Perer and 

Shneiderman 2008), and serve as a way to develop insight of network structure and 

communicate network research to others (Freeman 2000). Network visualizations have 

been used as exploratory tools to help explain results from interviews or statistical 

analysis in studies on diseases (Perer and Shneiderman 2008), personal network 

analysis (McCarty et al. 2007), and communication patterns via email (Puade and 

Wyeld 2006), and to show evolution of supply-chain networks over time (Galaskiewicz 

2011).  

The purpose of this chapter is to use network visualizations of the spiny lobster 

certificate market to examine the market using the entire history of transactions, and to 

conduct a more detailed analysis of several fishing seasons. This is the primary analysis 

using the transfer data. Because the trap certificate program has been established for 

17 years, I expect trades to be numerous at first and in years of active reductions 

(explained in detail in the next section), but slow down as fishermen reached optimal 

operation size and an equilibrium was reached in share distribution, which should be 

represented in visualizations by fragmentations and decreasing network density (low 

numbers of individuals and ties). Because the spiny lobster fishermen are not a 
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homogenous group culturally or geographically and participants are distributed 

throughout both coasts of Florida, I expect there to be fragmentation based on location 

and ethnicity (Latino or non-Latino). Specifically in the Miami area and the Florida Keys 

there are specific Anglo and Hispanic groups, and the fishermen work in a deeply 

rooted cultural and social system. I expect these to be reflected in the network 

visualizations and I include attributes on location and ethnicity in the social network 

analysis. Lastly, I also use the network metric “betweenness” to capture market position 

that may be beneficial for fishermen transferring lobster trap certificates and to examine 

if there are key individuals in the network, which will help me identify brokers, a common 

occurrence in markets for transferable fishing privileges (Newell, Sanchirico, and Kerr 

2005). 

Research Context 

The Fishery 

The Florida spiny lobster fishery is one of the most economically important 

commercial fisheries in Florida, targeting Caribbean spiny lobster (Panulirus argus). 

Lobster are caught commercially using mostly traps, but there are some commercial 

divers in the fishery. Over 90% of the lobster landings are reported from the Florida 

Keys and around Miami (Data source: Florida Wildlife Conservation Commission; Figure 

2-1); these areas are also known to have differences in fishing behavior, markets, and 

environment. Additionally, the fishery is characterized by two distinct cultural groups, 

referred to in this paper as Latino (primarily Cuban Hispanic fishermen) and non-Latino 

(usually White Anglo fishermen). The regional and cultural variation in the fishery is 

documented (MacLauchlin 2006; Shivlani et al. 2004; Shivlani 2009) and recognized by 

state and federal fisheries management (SAFMC/GMFMC 1982). 
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The Lobster Trap Certificate Program 

In 1993, the Florida spiny lobster trap certificate program was created through the 

South Atlantic and Gulf of Mexico Fishery Management Councils in coordination with 

(what is now) the Florida Fish and Wildlife Conservation Commission. The program was 

designed to address a variety of issues, including reducing the number of traps in order 

to stabilize the fishery, increasing yield per trap, increasing industry rents, reducing 

crowding and damage to bottom habitat, and maintaining or increasing overall catch 

levels (Milon, Larkin, and Ehrhardt 1999). To control and reduce the number of lobster 

traps, spiny lobster fishermen were required to hold one trap certificate for each lobster 

trap fished. About 750,000 certificates were initially allocated based on landings history, 

but management also allocated ten certificates to lobster endorsement holders who had 

very low or no reported landings in the qualifying period. To decrease the overall 

number of lobster traps, active and passive reductions were implemented at different 

periods in the program. 

The first reduction in the first year of the program was “active,” in which 10% of 

certificates held by each fisherman was reverted back to the state (i.e., an individual 

holding 2,000 certificates would hold 1,800 certificates at the beginning of the next year 

after a reduction occurred). There were additional active 10% reductions in 1995, 1996, 

and 1999. Starting in 2002, “passive” reductions became the primary mechanism to 

reduce effort in the fishery, in which 25% of certificates transferred would be reverted 

back to the state. Passive reductions occurred thru 2005, and later were again 

implemented in 2009 when the Florida Fish and Wildlife Conservation Commission 

approved a passive reduction of 10% on all non-family transfers until the number of 
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certificates reaches 400,000 (Rule 68B-24.009, F.A.C., Trap Reduction Schedule). At 

this time there are about 450,000 active certificates (Figure 2-2). 

As with many other privileges-based management programs, participants in the 

fishery are allowed to transfer (i.e., buy and sell) shares to other participants and 

newcomers to the fishery. This is the means for fishermen to maintain operation size 

during active reductions and enter the fishery without increasing the overall number of 

traps, but the market is unfacilitated in that there is no involvement by the state in 

assisting buyers and sellers to find one another. Some of the larger lobster operations 

fish as many as 4,000 traps while other fishermen, who likely target lobster for 

supplemental income, own a few hundred. Because of the initial allocation of ten 

certificates to any lobster endorsement holder, there are about 300 individuals holding 

just four certificates (after all the reductions). Fishermen generally consider 1,500 to 

2,000 traps as the minimum to make a living from lobster harvest. When there was an 

active reduction, a fisherman had to purchase additional certificates in order to continue 

fishing the same number of traps as before. 

In order to encourage intergenerational trading and support family businesses, 

some transactions do not incur the required transfer fees of $5 per certificate or 25% of 

the total sale price. Additionally, certificates that have already been transferred outside 

of the family do not require transfer fees. To keep track of which transferred certificates 

required transfer fees, certificates are identified as Type A1 (never transferred), Type 

A2 (transferred within family), and Type B (transferred at least once outside of family). 

Thus, transaction characteristics vary in part based on the different certificate type(s) 

being transferred and associated fees. 
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Additional effects on the fishermen and fishing communities have been noted in 

socioeconomic studies following establishment of the program. A study conducted three 

years after the start of the program noted some changes in the fishery. Shivlani and 

Milon (2000) reported that the traditional system of working up to captain status, a type 

of apprenticeship system that is particularly important in knowledge development of the 

next generation of fishermen, had been eliminated due to the availability and additional 

capital required to purchase trap certificates. These and other factors, such as losing 

members of the industry to other fishing sectors, gentrification of the Florida Keys, and 

loss of cooperative social networks, contributed to what the surveyed fishermen noted 

as “a changing landscape” in the fishery and the loss of presence of commercial fishing 

in some areas of the Keys (Shivlani and Milon 2000; Shivlani 2009). 

These social characteristics of the fishery—new entrants, social ties in 

communities, loss of fishing presence—highlight their importance in the fishing 

communities. This paper will incorporate these characteristics into network 

visualizations to examine the trap certificate market and test my hypotheses of 

fragmentation based on location and ethnicity. Additionally, because this is an 

unfacilitated market, I will use the network metric ‘betweenness’ to help identify key 

individuals who may have played a role in brokering or informally facilitated trades. 

Methods 

Data 

Fishery data were provided by the Florida Fish and Wildlife Conservation 

Commission (FWC), the managing agency for the lobster trap certificate program. 

These data include information on over 2,000 transactions of approximately 697,000 

certificates from 1993-2008, including seller name, buyer name, addresses, number 
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sold, price, fees, etc. Additionally, data were obtained on certificate holdings for each 

lobster endorsement holder with active certificates from 1994-2008. This information 

included name, address, and number of active trap certificates for each year. I used 

these data to explain some of the results by looking at certificate holdings of specific 

individuals to assess if and when these fishermen (essentially) exited the fishery by 

selling all certificates. The data were entered into an adjacency matrix using social 

network analysis software. Table 2-1 shows the total numbers of nodes and ties, and 

the numbers of buyers and sellers in each network visualization presented. Every 

transaction is represented by one tie in the network, and the buyer and seller are the 

nodes.  

Attributes for each individual were added to the data. These included location based 

on the fishermen’s residential address, which was coded as: Miami Area, Upper Keys, 

Middle Keys, Lower Keys, Key West, and Outside (for those residing outside the 

primary fishing areas). These distinctions are commonly used in south Florida in 

reference to the different places.1 An attribute of Latino or non-Latino was also added 

for each person based on last name.2 Table 2-2 shows the number of nodes for Latino 

and non-Latino, and the distribution of nodes for each area in each of the following 

network visualizations. 

Social Network Analysis 

Social network analysis uses information about how people are connected. These 

relationships can be based on whom you know, to whom you are related, with whom 
                                            
1 The designations are used by residents and also by the U.S. Census Bureau since 1970 (Shivlani 
2009). 
2 This method follows the same method used to identify Hispanic lobster fishermen in the Florida Keys in 
the 1980s (Bill Sharp, personal communication, 2009). 
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you collaborate on projects or work, or with whom you are involved in an exchange, to 

name a few examples; anything that ties two people together can be used in social 

network analysis. The spiny lobster trap certificate market represents an exchange 

network. 

Information on ties (or links) between two individuals creates an adjacency, or 

people-by-people, matrix where the transaction is a link and the buyer and seller are the 

two individuals. Figure 2-3A shows an example of a matrix representing four 

participants in a market. A “1” indicates the presence of a tie between those two people 

(i.e., a transaction was carried about between these two individuals), and a “0” indicates 

the absence of a tie. These data are entered into social network analysis software; for 

this study, I used Ucinet (Borgatti, Everett, and Freeman 2002).  

The ties, which for this paper are defined as certificate transfers, between people 

form a structure, and this can reveal an abundance of information about a social system 

or a community through visualization of the network; Figure 2-3B shows an example 

visualization based on the matrix in Figure 2-3A.   

For this paper, I generated visualizations of the market to get a generalized, birds-

eye view of the market. The visualizations were generated NetDraw, a tool in Ucinet. 

Visualizations use algorithms to calculate distances and placement of the nodes, and 

are a useful way to present information about the networks. In a visualization, every 

node (dot) represents a fisherman and every line represents a tie between them, 

indicating that these two individuals have traded with one another at least once. 

The social network analysis software was used to calculate a measure of 

“betweenness” for each node. Betweenness is a measure that is calculated by the 
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number of shortest paths between all other nodes that the node is on (Hanneman and 

Riddle 2005; Scott 2000). In other words, high measures of betweenness means that 

these individuals may control the flow of certificates by having the most ability to cut off 

flow between two other individuals. 

I used network visualizations to test the hypothesis that frequency of transfers would 

decline over time and after active reductions, as fishermen held sufficient numbers of 

certificates to maintain operation size and no longer participated in transfers. I also 

added node colors to represent different locations, and node shapes (circle and square) 

to represent ethnicity in the visualizations to examine how social characteristics were 

reflected in the trap certificate market; I expected fragmentation to be evident in the 

visualizations. Lastly, betweenness was represented by node size in the visualizations, 

which would immediately indicate key individuals (and possibly brokers) participating in 

the trap certificate market. 

 

Results 

All Seasons (1994-2008) 

Figure 2-4 is a visualization using every transaction from 1994-2008 (n= 2,217); this 

was my first network examination of the trap certificate market. The visualization shows 

that this is a very complex and active market. More importantly, the nodes are not in just 

pairs, or even in small groups, but very much connected to one another. This suggests 

that the fishermen who have participated in the market have bought and sold many 

times over.  

The relatively large size of the network due to the numerous transactions and 

individuals participating in the market over 17 years has the potential to obscure 
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changes over time. I next selected six fishing seasons ad hoc in order to analyze in 

detail to look for patterns in the visualizations and provide an overview of how the 

market may have changed over time.  

First Season (1993-1994) 

Figure 2-5 shows the first fishing season of the trap certificate program. The nodes, 

which represent the fishermen, are color-coded to indicate where the fisherman lives, 

and square nodes indicate Latino, circles indicate non-Latino. The size of the node 

indicates the value of betweenness. 

The nodes with the highest measures of betweenness are the three large red square 

nodes and the large black square in Figure 2-5. The transfer data indicate that these are 

three Latino fishermen living in the Miami area and one Latino living outside the study 

area. One interesting thing about this network is the strand of nodes coming from that 

central group in Figure 2-5. Especially starting with the white square node, the chain is 

buyer-seller-buyer-seller, etc. This represents the movement of a certificate through 11 

fishermen during only one season. This suggests that the 1993-94 market is a very 

active and “recycling” market. 

Third Season (1996-1997) 

When examining the visualization generated from transactions during the third 

season of the program (Figure 2-6), it is immediately noticeable that it is less dense, 

since there were fewer transactions during this period. Another prominent characteristic 

of this network is the presence of the large “stars” in the middle of the visualization. 

From the transfer data, the large node labeled “1” in Figure 2-6 represents an individual 

who participated only as a buyer, and who is from outside of the Keys (north central 
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Florida). He is possibly a retiree or person with a second home in the Keys, which is not 

uncommon in the spiny lobster fishery. 

The large node labeled “2” in Figure 2-6 is an individual who participated as a buyer 

and seller several times. The interesting thing about this person is that almost all of his 

transactions as a buyer involve purchases of seven certificates, but his activity as a 

seller involves bulk transactions. This season was the third active reduction of the 

program, which left any fishermen originally allocated ten certificates with only seven. 

Fishermen with such small operations perhaps considered the benefits of fishing only 

seven traps were not worth the costs, and chose to exit the fishery. The individual who 

bought out the small certificate holdings all of these exiting fishermen and sold in bulk 

back to new entrants or existing fishermen contributed to the expected consolidation of 

the fleet (e.g., buying out 20 certificate holders with 50 certificates each and re-selling 

500 certificates each to two certificate holders). 

Sixth Season (1998-1999) 

Figure 2-7 shows the network visualization of the 1998-1999 season, the sixth 

year of the trap certificate program. This was also a busy market and there are some 

nodes with larger values for betweenness, who are the same individuals that began 

participating in the market in the previous example (Figure 2-6). Additionally, these 

nodes are connected, at least indirectly, to one another, which suggests that there was 

trading between some of the more frequent participants. There is also an individual, 

shown in the middle of the diagram who is connected to many other nodes that are not 

connected to one another. Examination of the transfer data indicate that this fisherman 
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purchased small numbers of certificates from many individuals, often buying them out.3 

Many of the “sellers” are from outside the five study areas (black), indicating either ties 

with fishermen in other parts of the state or some means to contact them to purchase 

certificates. 

Eighth Season (2000-2001) 

The 2000-2001 season had the lowest number of transactions since the beginning of 

the program, which is evident by the low density of this network (Figure 2-8). This 

season also had the lowest landings (Data source: FWC) and the highest average 

certificate price since 1993, according to the transfer data.  

The nodes on the right have the highest measures of betweenness, but what is most 

interesting about this network is that there are so many dyads (two nodes, one tie). This 

is unlike multiple transactions and dense sub-networks in previous examples. The 

majority of the transactions are one time only, versus the “recycling” or chains indicating 

continual buying and selling via several fishermen. 

Eleventh Season (2003-2004) 

Figure 2-9 shows the network visualization from the 2003-2004 season. The 

landings are started to increase again after the low point in 2000-2001 (Data source: 

FWC), but there are still a lot of dyads (two dots, one tie) instead of the “strings” in the 

first few seasons. Noticeable there is a lot of activity in Key West (purple). Key West 

actually has reportedly experienced a decline in the number of lobster fishermen in the 

area. A socioeconomic study in 2004 (Shivlani et al. 2004) found through interviews that 

                                            
3 Using the certificate holdings data, this information was verified by specifically looking at the original 
certificate holdings records for these individuals to tell if a fisherman sold all certificates and did not buy 
certificates again at a later time, therefore exiting the fishery. 
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Key West fishermen out of all the study areas are dealing with loss of fish houses, 

dockage, and rising costs of living due to urbanization and growing tourism. According 

to the transfer data and certificate holdings data, the individual represented by the one 

large pink circle is a fishermen buying out a lot of other Key West fishermen who are 

exiting.   

Fifteenth Season (2007-2008) 

The final example season is from 2007-2008 (Figure 2-10). This visualization 

indicates that the market has picked up, “recycling” again like the markets from the early 

years. There are more “strings” and less dyads in this market. The number of fishermen 

from outside the five study regions (black nodes) is increasing; this may indicate that 

more individuals entering the fishery as the landings become stable again.  

There are also several large yellow square nodes, indicating a substantial presence 

of Latino fishermen from the Upper Keys in the market. There is anecdotal evidence 

that the Latino fishermen population is increasing in this fishery, with reports of as much 

as half the fleet (crew and captains) of Cuban descent. As the Latino fishermen gain 

more presence in the fishery, it is expected that their presence in the trap certificate 

market would also increase (see Knapp (2011) for a similar situation with Alaska salmon 

permits). 

Summary 

In this chapter, I used network visualizations of the trap certificate market to look 

for patterns, key individuals, and to test if location and ethnicity were reflected in trades. 

Visualizations were useful for this analysis in that they provided way to examine the 

relatively large number of transactions and participants in a graphic representation, in 

which colors, shapes, and sizes of nodes highlighted important features of the market. 
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First, the complete network (Figure 2-4) was complex and showed multiple 

transactions between fishermen, which suggested that these multiple transactions may 

occur within social and cultural groups (i.e., people a fisherman may already know). 

While this visualization captured a large amount of information by incorporating 17 

years of data, it was useful to show that the overall market is not as fragmented as I 

expected. 

The seasonal examples also suggested that there may be brokers in the market, 

another component I was able to explore further in interviews with the fishermen. It also 

highlighted important characteristics, such as the “stars” or “strings” that were evident in 

the visualizations. With a bird’s eye view of the market, I was able to identify 

unexpected patterns in transactions that were not evident by simply examining the 

transfer data. 

The network visualization also indicates that some fishermen have participated 

multiple times in the certificate market, adjusting their operation sizes. Past studies 

noted that certain study areas have been subjected to rising costs of living, loss of dock 

space and fish houses, and urbanization; these external factors may have affected 

business decisions for the fishermen. Additionally, fluctuations in landings, 

environmental factors, and additional regulations may influence decisions to exit the 

fishery or to adjust the number of traps fished. 

 As transferable fishing privileges used in fisheries becomes increasingly common 

in both the U.S. and around the world, it also becomes more important for scientists and 

managers to gain a better understanding of how the markets created by these programs 

function. Potentially, the social and cultural system of the fishery can affect the market 
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and the outcomes of the program. It is imperative to understand how fishermen interact, 

and also how they do not interact, in order to design a proper system for trades to occur 

if success of the program is dependent on trades occurring.  

Network visualization is a tool that can be used to examine a market for tradable 

fishing rights from a unique point of view. The analysis can provide insight to how the 

market is working and who is trading with whom. This information may lead to a better 

understanding of this type of fisheries management, and improve design of new 

programs and adaptation of existing programs.  

The results of this analysis of network visualizations guided the next three 

chapters of the dissertation. The analysis also helped generate questions for interviews 

with the fishermen, including: 

• Why do fishermen buy and sell certificates so often and multiple times? 
• How do you find a buyer or seller? 
• Did you know the buyer/seller in the transaction(s) that you participated in 

beforehand? If so, how did you know him/her? (neighbor, family, friend, etc.) 
• Is it more common for people to buy certificates from someone nearby? 
• Is it more common for people to buy certificates from someone of the same 

ethnicity? 
• Are there brokers in the trap certificate market?  
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Figure 2-1.  Map of the study regions in south Florida and the Florida Keys 
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Figure 2-2.  Number of active lobster trap certificates over time 

 

 

 

Figure 2-3.  An example of social network analysis. A) Example adjacency matrix; B) 
corresponding visualization of the network 
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Figure 2-4.  Network visualization of all lobster trap certificates transactions from 1994 through 2008 
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Figure 2-5.  Network visualization of certificate transfers in 1993-1994 season 
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Figure 2-6.  Network visualization of certificate transfers in 1996-1997 season 

1 
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Figure 2-7.  Network visualization of certificate transfers in 1998-1999 season 
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Figure 2-8.  Network visualization of certificate transfers in 2000-2001 season 
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Figure 2-9.  Network visualization of certificate transfers in 2003-2004 season 
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Figure 2-10.  Network visualization of certificate transfers in 2007-2008 season 
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Table 2-1.  Total nodes, total ties, and number of buyer and sellers in each visualization 
 Total nodes Total ties # Buyers # Sellers 
 

All seasons 
(1994-2008) 

 
1,689 

 
2,098 

 
716 

 
1,404 

 
First Season 

(1993-94) 

355 242 169 193 

 
Third Season 

(1996-97) 

430 354 133 318 

 
Sixth Season 

(1998-99) 

263 208 89 172 

 
Eighth Season 

(2000-01) 

118 77 67 59 

 
Eleventh Season 

(2003-04) 

193 122 96 107 

 
Fifteenth Season 

(2007-08) 

158 106 88 77 
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Table 2-2.  Total number of nodes for each ethnic designation and region 

 Latino Non-
Latino Miami Upper 

Keys 
Middle 
Keys 

Lower 
Keys 

Key 
West Outside 

 
All 

seasons 
(1994-
2008) 

 
463 

 
1,226 

 
274 

 
199 

 
366 

 
298 

 
206 

 
346 

 
First 

Season 
(1993-94) 

117 236 64 33 100 74 36 46 

 
Third 

Season 
(1996-97) 

88 342 55 64 81 95 29 106 

 
Sixth 

Season 
(1998-99) 

47 216 38 40 47 27 28 83 

 
Eighth 

Season 
(2000-01) 

36 82 17 17 34 28 5 17 

 
Eleventh 
Season 

(2003-04) 

53 140 27 19 43 38 39 27 

 
Fifteenth 
Season 

(2007-08) 

65 92 32 28 56 16 17 18 
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CHAPTER 3 

FACTORS AFFECTING NEGOTIATED PRICES IN A MARKET FOR EFFORT 
SHARES IN THE FLORIDA SPINY LOBSTER FISHERY  

Transferable fishing privilege systems are increasing worldwide in an effort to use 

economic incentives to rationalize fleets. Every program is set up with specific economic 

or ecological goals, but to reach these objectives the market for the effort share, 

tradable permit, or catch share must function efficiently. Several studies have examined 

the dynamics of transfer markets with the majority of the emphasis on whether markets 

have reached equilibrium (Anderson and Sutinen 2005; Connor and Alden 2001), 

allowed for the capture of resource rents (Newell, Sanchirico, and Kerr 2005), or the 

role of historic dominance (e.g., Armstrong 2008), yet little is known about how 

fishermen make transactions happen. With everything that is required to carry out a 

transactionfrom finding a buyer or seller to deciding on a price to finalizing the 

salelittle is known about how fishermen negotiate sales and what kind of information 

they consider to make decisions in the marketplace.  

 .At the beginning of a program, the market is characterized by highly dispersed 

prices, likely because fishermen are just getting used to the system and the value of the 

share is not immediately clear (Kerr, Newell, and Sanchirico 2003; Newell, Sanchirico, 

and Kerr 2005) Eventually, prices are expected to reach an equilibrium (Anderson and 

Sutinen 2005).  

 Stabilization of prices does not necessarily mean that price stays constant, but 

more that price will stay consistent depending on valuation of the share (Knapp 2011) 

after price dispersion decreases. When there is a consistency, share prices can be used 

as complementary information to other fishery data, such as information about the stock 
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(Arnason 1991; Batstone and Sharp 2003). As a reflection of the fundamental value of 

the share, prices will fluctuate or stabilize with the present value of the expected future 

profits from fishing (Anderson and Sutinen 2005; Arnason 1991; Batstone and Sharp 

2003; Newell, Sanchirico, and Kerr 2005; Milon, Larkin and Ehrhardt 1999). In this way, 

when there are changes in share price, this may indicate changes in the status of the 

stock, the market, or some other factor that would affect the fishery.  

 In many fisheries managed under transferable fishing privileges, price data are 

limited due to unreliable or inadequate information. It is not uncommon for there to 

misreporting or inclusion of non-monetary items in the exchange, such as gear or labor 

(Kerr, Newell, and Sanchirico 2003; Lindner, Campbell, and Bevin 1992). In the 

absence of data, there are still conditions that describe how a market for transferable 

fishing privileges is functioning. Connor and Alden (2001) reported that markets function 

best when there are high numbers of buyers and sellers, available and quality 

information to buyers and sellers, and low transaction costs. In fact, low transaction 

costs are linked to the number of available market participants and to available 

information on prices and market activity for the participants, all of which can affect 

efficiency and ability of the market to contribute to reaching management goals (Hahn 

and Hester 1989; Newell, Sanchirico, and Kerr 2005). Information is particularly 

important, referred to by Connor and Alden (2001) as “the life-blood of markets,” and 

market participants need information about pricing and expected profitability of the stock 

to make the best decisions in the marketplace (Arnason 1991; Newell, Sanchirico, and 

Kerr 2005). 
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 Because markets are made up of people and exchanges, they can be analyzed 

as social networks. When fishermen participate in a market, they share not only price 

information but other information about the fishery and the value of the share (Podolny 

2005). Flow of whatever is being exchanged in the network is determined by 

accessibility to a potential partner, without which exchange could not happen (Cook et 

al. 1983; Burt and Talmud 1993). Flow can be interrupted if the market structure is 

fragmented, and disconnected groups will emerge (Burt 2004). The space in between 

these groups is called a structural hole, and this can be a beneficial position (Burt and 

Talmud 1993), as individuals occupying a structural holes may have access to 

information from the separate groups to whom he/she is connected about prices and 

environment (Bonacich 1987; Burt 2004).  

 While studies on markets for tradable fishing rights can be found in the literature, 

there has been no research on the role of social and spatial characteristics of the fishery 

and program specifications in these markets. Achievement of the economic and 

ecological goals of these programs depends on trading of the quotas or permits and the 

ability of the market to facilitate trading, a market that is assumed to function on basic 

economic principles. However, these markets are unique in several ways, particularly in 

that each market is tied to an unpredictable resource base, is initiated and structured by 

a variety of agencies with distinct protocols, and—in many cases—is affected by a 

deeply rooted social and cultural system among the fishermen. These factors ensure 

that such markets are inherently variable, contribute to the riskiness of the industry and 

complicate fishermen decisions. 
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 The Florida spiny lobster trap certificate program is an established transferable 

fishing privilege program used to control and reduce effort in the Florida spiny lobster 

commercial fishery. Although the program has been in place for over 17 years, the price 

for an individual certificate has been and continues to be widely dispersed. While the 

market is active, prices have not stabilized as expected, indicating that other factors 

may influence negotiated price in transactions.  

For this paper, I will estimate a price model using certificate transfer data to 

determine how program provisions and social factors influence prices for lobster trap 

certificates. The trap certificate program included provisions to achieve trap reduction 

goals and to minimize some expected social impacts. Additionally, I will focus on how 

the Miami area and the Florida Keys (from where over 90% of landings are reported) 

are spread out over 150 miles, and the fact that the fishery is made up of two distinct 

ethnic groups (Latino and non-Latino) to examine how location and sociocultural 

differences affect transaction costs for certificate transfers. Lastly, I will use a social 

network measure called constraint to look at how experience and position in the market 

network can affect negotiated prices for lobster trap certificates.  

The Florida Spiny Lobster Commercial Fishery and the Trap Certificate Program 

About 90-95% of the commercial catch is landed in the Miami area and the Florida 

Keys, almost all with standardized trap. The lobster fishery has two distinct social 

groups, which I will refer to as Latino and non-Latino. The former is mostly Cuban 

fishermen, who dominate the Miami area and also work in Key West, and the latter is 

mostly Anglo White fishermen, who are prominent in the Upper and Middle Keys 

(Shivlani et al. 2004). Anecdotal evidence suggests the division is based partly on 

language and cultural barriers (MacLauchlin 2006).  
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The trap certificate program for the Florida spiny lobster fishery was established in 

1993 under Florida Statute 370.142(1) with the stated goal of the program to reduce the 

number of lobster traps (i.e., commercial fishing effort). From 1960 to 1990, the number 

of traps increased from 100,000 to over 900,000, but landings remained stable between 

5-8 million pounds each year (Milon, Larkin, and Ehrhardt 1999). Reducing the number 

of traps was intended to address concerns of efficiency in addition to issues of crowding 

and user conflict and habitat damage, however, a reduction target was not specified at 

the start of the program (Larkin, Milon, and Ehrhardt 2002).  

 For this program, a fisherman is required to have one trap certificate for every 

trap he/she intends to use to catch lobster commercially. Certificates must be bought 

from one or more other lobster fishermen since new certificates are not being issued. 

Once the certificate is recorded as being held by a fisherman, he/she purchases tags 

from the state. These tags vary in color and/or size each year and are imprinted with the 

corresponding certificates’ information and must be attached to the traps while in use.  

 The trap certificate program also includes a number of provisions that affect 

transfers, including restrictions on share ownership, the right of the state to revoke 

certificates to reduce total fishing effort, and fee waivers on transfers within families. 

Reductions in the total number of certificates available have occurred over time. The 

most aggressive reductions occurred in the initial years of the program when total 

certificate holdings of each individual were reduced by 10% in three successive years 

and again in 1999. These reductions were referred to as “active” reductions. “Passive” 

reductions, those that only apply to transfers to between non-family members, were 

implemented later on. Passive reductions were set at 25% (i.e., buyer pays for 100 
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certificates but only receives 75). Both active and passive reductions were discontinued 

in 2005, but a 10% passive reduction was re-introduced in July 2009 with a goal of 

reducing trap numbers to 400,000. Active and passive reductions have reduced total 

trap numbers to about 450,000. Fishermen claim that the projected increase in catch-

per-unit-effort that was used to justify the program has not materialized (Shivlani et al. 

2004).  

In order to protect family businesses and encourage intergenerational fishing, no 

fees are imposed on transfers between immediate family members.1 To keep track of 

this, each certificate is classified as Type A1, A2, or B. All certificates were Type A1 

when they were issued by the state during initial allocation. Upon transfer, certificates 

become either Type A2 or Type B. A Type A2 certificate was transferred between 

immediate family members. A Type B certificate has been transferred outside of the 

family, and may also have subsequent transfers. 

Transfer Data and Trade Information 

Transactions Data 

The Florida Fish and Wildlife Conservation Commission provided the records of 

every transfer that has occurred from 1993-2010. This information included the date of 

the transaction, total price paid, and quantity of each type sold (A1, A2 and B). The 

records also included the names and addresses of the buyer and seller. Fishery-wide 

information on the total number of certificates available, total number of certificate 

owners, annual landings and dockside prices were also obtained.  

                                            
1 A surcharge of $5 per certificate or 25% of fair market value (the reported price for the transaction), whichever is 
highest, is charged to first-time non-family transactions in order to cover administrative costs and recover resource 
rents for the Florida public. 
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 Since the beginning of the program there have been over 2,400 transactions and 

almost 750,000 certificates transferred (Figure 3-1). The numbers of transfers and of 

transferred certificates were highest at the start of the program, as would be expected, 

and dropped drastically in 2000. Since 2005 the number of transfers has stabilized at 

about 100-150 per year, and the number of certificates transferred annually is 

approximately 50,000. 

 Spiny lobster landings decreased sharply during 1999-2001 and had little 

recovery in the following years (Figure 3-2); this decrease has been attributed in part to 

a virus affecting the juvenile population (Behringer, Butler, and Shields 2008). As 

landings increased somewhat in 2002, market activity appeared to increase again. This 

behavior suggests that the overall certificate marketa mechanism to reflect the 

underlying value of the fishery may be capturing stock information. 

 Certificate prices during the early years were expected to be widely dispersed as 

fishermen became accustomed to the program and as values fluctuated before the 

market value was realized (Larkin, Milon, and Ehrhardt 2002), but later the prices 

should have stabilized. The price per certificate was calculated from the transfer data, 

based on the total certificates transferred divided by the reported total amount of money 

for which the certificates were purchased. These were adjusted for inflation with 1994 

as the base year and ranged from $0 to $65. Figure 3-3 shows reported prices over 

time, and indicates that wide variability continues. Prices were very low in the first few 

years, but within the first six years there is wide dispersion. Reported prices continue to 

range from $0.10 to $30 per certificate even in the later years. Average reported prices 
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in each year peaked in 2001 at about $20, and have evened out in the last few years at 

about $15 (Figure 3-4).2 

Social Network Analysis 

I used the transfer data to examine the market as a social network to identify 

brokers. Transfers were processed and imported into Ucinet, social analysis software 

program (Borgatti, Everett, and Freeman 2002). For each transfer, I calculated two 

network metrics for the buyer and the seller: degree centrality and constraint. Degree 

centrality simply measures the number of ties for each individual, i.e., the number of 

other individuals he/she has traded with, from the beginning through the transfer’s 

season. I wanted to capture market experience and allow for cumulative transfer 

partners over time.  

I also used social network analysis of the trap certificate market to examine the 

effect on network position on certificate prices. For this model, the network measure I 

used was constraint. Constraint is an index (0 to 1.5) that is measured based on Burt 

(1992:55), in that  

C = ∑ (pij + ∑ piqpjq, q ≠ i, j), 

where pij equals the direct ties from i to j, and ∑ piqpjq is the sum of the indirect ties 

from i to j by means of q. It essentially measures for each person p (called “ego”): the 

number of ties that ego p has to other people (i and j) (pij); and the sum of ties (∑ piqpjq ) 

with persons (i and j) that have ties to another person (q) to whom ego p does not have 

ties (q ≠ i, j) and is connected through only through person q’s ties. The lower the 

                                            
2 Reported prices may not be accurate due to the possibility of the transaction including other dimensions not 
captured. If so, prices reflect a lower bound estimate of the true values. 
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constraint measure, the less the individual is “constrained” by his network. For example, 

a person with ties to two disconnected sub-groups within a network is less constrained, 

and has more options and less redundant informant, than a person whose ties are all 

limited or all densely connected. 

 Burt (2004) also used the constraint measure to evaluate how information can be 

used by a person with low constraint, particularly one who is connected to groups that 

are not connected to each other. The results supported his hypothesis that, in a 

business setting, lower constraint is related to original, good business ideas. Burt 

speculated that less redundant information and the opportunity to collect and adapt 

ideas from disconnected groups allowed for new ideas to be generated.   

 I took the same idea, but applied it to the lobster trap certificate market. If the 

network is fragmented and groups are disconnected, individuals that occupy the spaces 

between these groups (structural holes) will have access to information from these 

groups that they do not have from one another. For example, a fisherman who has 

bought or sold certificates from people from several different areas may have the benefit 

of knowing the market value for the certificate in those places that other fishermen with 

less market experience may not know. In that way, the experienced fisherman can use 

his knowledge to exert bargaining power, and know the options for buying and selling 

from different sub-groups within the market network. These two network metrics were 

used to identify brokers as buyers and sellers in the transactions, as described in the 

following section. 

Price Model 

A single-equation price dependent model was specified for this analysis. This 

specification is assumed sufficient for this initial market analysis since certificates are 
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unique input; the total number of certificates are fixed each year, the fee to use each is 

paid each year, and there are no substitutes. So while a system of equations is more 

typical of input-related gear studies, it is not possible to estimate a system in this case. 

The model estimate has elements of a hedonic specification in that the good is 

heterogeneous when the spatial logistics of the transfer are considered. In other words, 

a certificate for sale by a family member living in the same town is not the same as a 

certificate for sale by a fisherman in another area that might not speak the same 

language. This heterogeneity in the exchange of the good can be captured in the model.  

A total of 23 explanatory variables were included (Table 3-1). The explanatory 

variables are categorized into three types: those reflecting the characteristics of the 

transaction, the individual buyers and sellers and their relationship, and geographic 

location.3 Each type will be discussed in turn. 

Characteristics of the Transaction 

Each observation used in the model was one transaction of certificates. The 

characteristics of each transaction that I examined can be separated into those that 

were based on the season in which the transaction occurred, and those that were 

unique to the transaction. Fishing year4 characteristics include passive or active 

reductions during that year. Characteristics of the individual transaction included total 

quantity sold and percentage of Type B certificates transferred. 

                                            
3 I compared monthly certificate prices to the dockside lobster price (i.e., inflation-adjusted reported price) 
in Florida and gas prices (i.e., price index for #2 diesel fuel), but there was little relation to price for either 
of these factors. A series of interactions and basic lag structures also failed to improve model results. 
4 I use the term “fishing year” for this paper because the harvesting is permitted August 6 thru March 31, 
and a “year” in the lobster fishery includes the last part of one year and the first part of the next. E.g., 
1993-94 fishing year.  
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 The fishing year characteristics of the transaction were based on when they 

occurred. Each season was assigned a number (zero to 16) for the seventeen years 

(YEAR). I expected the price to increase over time as fishermen became more familiar 

with the program and more convinced that it would continue. 

 I also added two dummy variables to indicate years when active (ACTIVE) and 

passive (PASSIVE) reductions were implemented. I expected that transactions during 

years with either type of reductions would increase the value of the certificate, and this 

would be reflected in the price. 

 The total number of certificates was included for each transaction, ranging from 

one certificate to 3,798 certificates (QUANTITY). Following microeconomic theory, I 

predicted that bulk sales will be associated with lower certificate prices, as there is a 

certain point in which the overall price for the sale gets too high for the transaction to be 

carried out. 

 I also used a dummy variable to identify if the transfer included fewer than ten 

certificates (LESS10). During initial allocation, any person who had landings history and 

a spiny lobster endorsement was allocated ten certificates. Over time during active 

reductions, these small allocations decreased and individuals who received the ten-

certificate allocations can be identified. Because these individuals were likely not year-

round residents of the study regions and not professional lobster fishermen, they may 

represent latent effort. Additionally, the transfer data showed that it was common for 

one person to buy the small allocations from several sellers during one season.  

 I also created a dummy variable for transfers with over 1,000 certificates 

(MOREK). In addition to my prediction that bulk sales would have lower per-certificate 
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prices, these could also be sales of entire businesses. In the study regions, it is 

common for fishermen who are exiting the fishery to sell the boat, traps, permits and 

certificates together. This would require additional capital from the buyer and may result 

in a negotiated deal for the entire business, which may lower the certificate price. I also 

created a variable that would capture the interaction between the large transactions and 

quantity transferred (QINTK). 

 Each transaction record included a breakdown of the different certificate types 

transferred. I calculated the percentage Type B (has transferred outside the immediate 

family) from the total certificates transferred (PER_B). Type B certificates did not incur 

the transfer fee, and in general were offered at a higher price, as noted in the section 

above on interview data I expected that the higher percentage of B certificate in a 

transfer, the higher the price. 

Characteristics of the Buyer and the Seller 

Each transaction has one buyer and one seller. I examined characteristics of each 

person (to the extent possible given the data) but I also looked at the effect that 

similarities or differences between buyers and sellers may have had. These variables 

were based on spatial, social and network characteristics. 

 The transfer data included addresses for each buyer and seller from which a 

variable for the location of each person was assigned. Locations were Miami area, 

Upper Keys, Middle Keys, Lower Keys, and Key West, because these are commonly 

used by residents in reference to different parts of south Florida. An individual living 

somewhere other than these areas was labeled as Outside. Dummy variables for each 

buyer and seller location and seller, with the exception of Outside, were included in the 

model (SELL_MIAMI, SELL_UPPER, SELL_MIDDLE, SELL_LOWER, SELL_KWEST, 
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BUY_MIAMI, BUY_UPPER, BUY_MIDDLE, BUY_LOWER, BUY_KWEST). From these 

regional variables I calculated a dummy variable to identify transactions where the 

buyer and seller lived in the same area (SAME_AREA). I expect a lower price due to a 

higher likelihood of the buyer and seller knowing each other prior to the transaction if 

they lived in the same area; transaction costs would be lower for these transfers.  

 From the surnames included in the transfer data, I designated each buyer and 

seller as Latino or non-Latino using last names, as described in Chapter 2. The 

designation was used to assign a dummy variable for each transaction that occurred 

between Latino or non-Latino buyers and sellers (i.e., among pairs of buyers and sellers 

that could be of same ethnicity) (SAME_ETHNIC). Because of the distinct social groups 

of the spiny lobster fishery, I held the same expectations as for buyer and seller being in 

the same location, and for prices to be lower for these transactions because transaction 

costs are lower due to a likelier pre-existing social relationship between buyer and 

seller. While imperfect, this approach allowed me to preliminarily test whether the 

observed social group distinctions from previous studies of this fishery may be relevant 

to the overall market for lobster trap certificates. 

 I used network metrics to examine the effects on price of network placement and 

to identify brokers. Using social network analysis, I calculated a value for constraint for 

the buyer and for the seller of each transaction based on the season in which the 

transferred occurred so that I could capture changes in time as an individual 

participated in the market more often. By using this measure, I hoped to capture the 

effects of not only market experience (i.e., number of times a fisherman bought or sold 

trap certificates) but also how position can influence the negotiated price for certificates. 
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Because management has no involvement in the certificate market and certificate prices 

are not formally publicized, it is assumed that prices are informally negotiated between 

the buyer and seller. From this, I used the difference between seller constraint and 

buyer constraint (DIFF_CONS) (specifically, buyer constraint minus seller constraint) so 

that each measure was unique to that transaction. Thus, if the buyer constraint exceeds 

the seller constraint, then the measure is positive. If the seller constraint exceeds the 

buyer constraint, then the value of the difference will be negative. I hypothesized this 

variable to have a positive coefficient in which case a relatively more constrained buyer 

would have paid a higher price and, conversely, a relatively more constrained seller 

would have received a lower price. 

 To identify brokers, I first calculated each individual’s degree centrality (number 

of other individuals he/she had ties with) in the season in which the transfer occurred. I 

plotted these values against the inverse for values for constraint and where the 

trendlines intersected was the cut-off point to be identified at a broker (seller >25, 

buyer>35). I used this method because individuals occupying structural holes, i.e., 

brokerage positions, typically have high network size and low constraint. For the model, 

I used dummy variables to indicate that the seller was a broker (SELL_BR) and/or the 

buyer was a broker (BUYER_BR) using these criteria. I expected price to be higher for 

transfers in which the seller was identified as a broker and for price to be lower when 

the buyer was identified as a broker to reflect transaction costs of brokered transactions.  

Model Specification 

The relationship to the certificate price data is: 
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PRICEi  =  ß1(YEARi)  +  ß2(ACTIVEi)  +  ß3(PASSIVEi)  ±  ß4(QUANTITYi)  ±  

ß5(LESS10i)  -  ß6(MOREKi) – ß7(QINTKi) – ß8(PER_Bi) ±  ß9(SELL_MIAi)±  

ß10(SELL_UPi)  ±  ß11(SELL_MIDi)  ±  ß12(SELL_LOWi)  ±  ß13(SELL_KWi)  ±  

ß14(BUY_MIAi)  ±  ß15(BUY_UPi)  ±  ß16(BUY_MIDi)  ±  ß17(BUY_LOWi)  ±  

ß18(BUY_KWi)  –  ß19(SAME_AREAi)  –  ß20(SAME_ETHNICi)  +  ß21(DIFF_CONSi)  +  

ß22(SELL_BRi)  -  ß23(BUY_BRi), 

where PRICE is the price per certificate, YEAR is a time trend (0 to 16), ACTIVE and 

PASSIVE are the active and passive reductions, and QUANTITY is the quantity of 

certificates in the transaction. LESS10 indicates the transfer included less than ten 

certificates, MOREK indicates more than 1,000 certificates were transferred, and QINTK 

is the interaction between quantity and large transactions. PER_B is percentage of Type 

B certificates. A total of 10 geographic area variables are included; five each for the 

seller and buyer regions: SELL_MIA indicates the seller resides in Miami, SELL_UP in 

the Upper Keys, SELL_MID in the Middle Keys, SELL_LOW in the Lower Keys, and 

SELL_KW in Key West; BUY_MIA indicates the buyer resides in Miami, BUY_UP in the 

Upper Keys, BUY_MID in the Middle Keys, BUY_LOW in the Lower Keys, and 

BUY_KW in Key West. The characteristics of the buyer and seller include 

SAME_AREA, which indicates that the buyer and seller reside in the same area, 

SAME_ETHNIC indicates they are of the same ethnicity, and DIFF_CONS represents 

the difference between seller and buyer constraints. Lastly, SELL_BR indicates that the 

seller was identified as a broker and BUY_BR indicates that the buyer was identified as 

a broker.  
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Results 

The price model was estimated prior to the interviews with the fishermen. For this 

section, I first provide the results of the price model and how these corresponded with 

my predicted outcomes. Then I incorporate the information collected during interviews 

to corroborate my interpretations and in some cases, to suggest alternative 

explanations. This approach allows me to demonstrate how I was able to use the 

interview data to help better explain the results from the fishermen’s points of view.  

The model was estimated using weighted least squares following tests for 

heteroskedasticity associated with the quantity of certificates exchanged variable. 

Results from the model are presented in Table 3-2. Overall, the model explained 30% of 

the variation in price. Out of the 23 variables, estimates from 19 variables were 

statistically significant, almost all with p < 0.01. The constant indicated a base level 

certificate price of $10.96 in 1994.  

 As expected, the price increased over time by $1.05 per year. By comparison, 

active and passive reductions in numbers of certificates (i.e., supply) affected prices 

even more. In years with active 10% reductions, price increased by $2.06. In years with 

passive reductions, price was lower by $3.54. This suggests that active reductions place 

the seller in the power position, and passive reductions place the buyer in the power 

position. During periods of active reductions, fishermen wishing to replace certificates 

that were lost to the reduction increases demand. Conversely, when a passive reduction 

is in place, the buyer knows that he/she will lose a percentage of the certificates being 

transferred. Perhaps this is used as a bargaining tool to lower the total amount paid to 

the seller. However, I discuss below how interviews with the fishermen better explained 

this outcome. 
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 Price decreased by $0.65 with each increment of 100 certificates sold in the 

transaction. However, I found that the mode for number of certificates transferred was 

seven certificates, and that transactions of ten certificates or less made up 17% of all 

transactions. Since there were so many transfers with these small numbers, this may 

affect the significance of the Quantity variable. 

 While the variable that identified transactions with less than ten certificates was 

not statistically significant, transactions with more than 1,000 certificates decreased the 

price by $3.41. This corresponds to my hypothesis that these large transactions would 

lower the price per certificate, and that they may be part of a package deal for an entire 

fishing business as someone exits the fishery. The interaction variable for quantity and 

large transactions increased the certificate price only by $0.59. 

Higher percentages of B certificates (those previously purchased from a non-

family member) in the transaction increased the reported sales price. If all certificates 

were Type B, the price was $8.43 higher. While this result supports my hypotheses that 

certificate type, which dictates whether or not transfer fees are required, influences 

certificate price, interviews explain this outcome and are described below. 

 Three of the five dummy variables included for location of the seller (Miami, 

Lower Keys and Key West) and four out of five for location of the buyer (all but Key 

West) were statistically significant. For a seller in Miami, the price was lower by $1.62, 

while in the Lower Keys and Key West prices for a seller were $3.05 and $1.93 less, 

respectively. There are a few possible explanations for these results, and probably not 

the same factors affecting the results for each location.  
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 The lower part of the Florida Keys, in particular Key West, has experienced 

development and urbanization that has decreased the number of fish houses and 

dockage, in addition to rising costs of living. The Lower Keys has also started to see 

more development and may soon be subject to the same pressures of the Key West 

fishermen (Shivlani et al. 2004). So, the negative coefficients of the dummy variables for 

sellers in Key West and sellers in the Lower Keys may indicate a decline in lobster 

fishing and thus, a decline in the market value of certificates for individuals living in 

these locations.  

 A correlation analysis (Table 3-3) revealed that Key West fishermen are most 

likely to trade with someone in Key West (0.507). The Lower Keys are the next most 

likely to trade within their own region (0.465), and Miami fishermen follow (0.417). A 

possible explanation of the model results coincides with the highest three correlations; 

the price is lower because fishermen in these areas are more likely than others to trade 

with others living nearby.  

 The estimate for seller in the Upper Keys was not significant but the estimate for 

a Middle Keys buyer increased the price by $3.03. Additionally, the three buyer location 

variables that were statistically significant showed that buyers in Miami, Middle Keys 

and Lower Keys paid less per certificate (-$5.73, -$5.27, and -$3.63, respectively). 

While I am unsure of why this would occur in the model results, it does suggest that the 

value of certificates varies among the five study regions. 

 As expected, prices were lower in transactions in which both buyer and seller 

reside in the same area (-$3.60). Additionally, transactions with buyer and seller being 

both Latino or both non-Latino also lowered the price, by $3.52. This supports my 
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hypothesis that social and spatial proximity lower transaction costs, in turn lowering the 

certificate price. It may also be suggested that, in particular regards to the two social 

groups of Latino and non-Latino, linguistic and cultural differences can affect the price in 

a transaction. 

 The difference in buyer constraint and seller constraint was statistically significant 

in the model, suggesting that relatively more constrained buyers are associated with 

certificate prices that are $3.71 lower, an unexpected result. This suggests that, when 

the buyer had less experience in the market and a less beneficial position in the network 

(so, more constrained in options and market knowledge), the certificate was cheaper. 

While I expected market experience and network position to affect bargaining power, 

the results of this model do not support that.  

 One alternative explanation for the low coefficient is that fishermen with high 

constraint measures were primarily those who only bought or sold certificates once, and 

in bulk with another person who also only participated in the market once. This may 

lower the transaction costs that normally would be associated with search and 

negotiation with several individuals, versus just one other fisherman. Another possible 

explanation is that fishermen with high constraint measures were actually more on the 

periphery of the network, and therefore less likely to trade with another fisherman with a 

lower constraint measure (i.e., more experience and better position).  

 The broker variables had the most effect on the price, as expected. When the 

seller was identified as a broker, the price was increased by $16.76. For transactions 

with a buyer who was identified as a broker, the price decreased by $9.97. The 
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presence of brokers had a large impact on the market and as discussed in Shivlani et 

al. (2004) and the interviews with the fishermen that I conducted.  

Because there were 65 observations in which the reported sale price was zero, I 

also ran a Tobit model and another WLS model removing the observations with price as 

$.0.00 (Table 3-4). The model resulted in 22 statistically significant variables, almost all 

with p < 0.01. The constant was lower than the first model at $2.07 (p < 0.01). In the 

positive-valued WLS model, the constant was also lower than that in the first model at 

$9.69 (p < 0.01), and 19 variables produced estimates that were statistically significant. 

The lower constants were expected since the original WLS estimates may be 

inconsistent, which would upward bias the intercept.  

 Some of the variables from the new models had similar effects on the price as in 

the first model, while others were very different. The annual price increased in both of 

the new models (i.e., $0.17 in the Tobit and $1.15 in the non-zero WLS model) 

compared to $1.05 in the first model. The effect of active reductions was also higher in 

the new WLS model ($2.77) versus $2.06 in the first model, but had a slight negative 

estimate in the Tobit ($0.04). Passive reductions were different in each model such that 

it is not clear what kind of effect passive reductionsin which the buyer lost 25% of the 

total quantity in the salehave on the certificate market. It could be that the censored 

observations were associated with passive reductions. 

 Total quantity of certificates sold also had different results between models, 

although the coefficient was statistically significant and negative in all three models. 

Perhaps the zero prices were associated with some of the larger transactions, those 

that would result in higher fee payments.  
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The results associated with the type of certificates were robust across model 

specification for both WLS but not the Tobit model; the size of the coefficients was lower 

in the new WLS. The coefficients for transfers between two fishermen in the same area 

decreased the price for all three models, but in the new WLS model the price was lower 

than for intra-regional transfers than for transfers between fishermen of the same 

ethnicity—the opposite of the results of the first WLS. 

 In the new models, the locations of the seller affected the prices in the same 

direction (positive or negative) as in the first WLS model. However, the differences 

among the regions vary with each model. Variables for location of the buyer were all 

statistically significant in the Tobit model and in the WLS model without zeros, but in the 

first model the variables for buyer in the Upper Keys and in Key West are not significant. 

All three models show that transfers with Miami buyers had the lowest estimates.  

Summary 

The use of tradable instruments as management tools is increasing for all 

resources, not just fisheries, and the results of this study—by incorporating program 

provisions in addition to spatial and social factors—can prove critical to the development 

of theoretically sound and effective programs. Because the market is the primary 

mechanism to achieve goals of a transferable fishing privileges program, it is important 

that researchers and managers gain a better understanding of the extent to which 

theories of market structure and function can be applied to markets for transferable 

fishing privileges, specifically commercial fisheries.  

 The provisions in the lobster trap certificate program were included with the 

intentions of reducing the number of traps while protecting family businesses 

characteristic of the south Florida lobster fishery. However, the findings suggest that 
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these provisions play a role in market activity and certificate price. It is important for 

managers to evaluate the effects of design options on the market when transferable 

fishing privileges are used. 

 Like many fishing communities, the Florida spiny lobster fishery is embedded in 

an established social and cultural system, including two distinct ethnic groups. 

Additionally, even the most concentrated area of fishermen (Miami and the Florida 

Keys) is spread over 150 miles. The results from this model suggest that these spatial 

and social factors can have more than a minimal influence a market for tradable fishing 

privileges. Low transaction costs that can facilitate trades rely on accessibility to buyers 

and sellers. If a potential transaction partner lives hours away, or speaks a different 

language, or works in completely different environments, this will all affect how a market 

is going to work and the value of the share for different groups.   

 The results highlight implications for future modeling of these systems. As 

understanding of these markets continues to develop, the results of this study can be 

used as a guide to further the inclusion and examination of the human dimensions of 

fisheries. I also incorporated interview data to demonstrate how this information helped 

better explain the results of the price model. Combining the economic analyses with in-

depth interviews validated some of my interpretations and offered alternative 

explanations for others. While interviews are not always possible, the findings of this 

paper stress the importance of collecting information about a market for transferable 

fishing privileges from those who know it best: the fishermen. 

 This paper encourages management to take into consideration factors outside of 

economics when designing these types of programs. The price model suggests that 
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program provisions and the characteristics of the fishery affect the market and 

management goals. How programs are designed and, more importantly, maintained 

over time can significantly affect the share markets with direct implications for the 

revenues generated by the management authorities and on the efficiency of the fishery. 

In other words, the implementation details can undermine management objectives, 

especially when a fishery is geographically dispersed or characterized by distinct 

cultural groups.   

Costello, Gaines, and Lynham (2008) reported that fisheries managed with catch 

shares are correlated with lower rates of collapse. So while it is known that such 

management systems show potential for achieving sustainable fisheries, the authors 

also pointed out that the institutions need to be “appropriately matched” with specific 

characteristics of a fishery in order to be successful. This study is a first step in a new 

direction for studies on transferable fishing privileges programs to really examine these 

unique characteristics, and improve design of this promising and growing management 

system for fisheries. 

Epilogue: Interviews of Market Participants 

 I conducted detailed interviews with the fishermen about transfers. For each 

participant, I used his/her specific transfer history and asked questions about each 

transfer. I was able to provide year, number of certificates, and name and location of the 

other person involved in the transfer. I then asked why the fisherman bought/sold, why 

the other person bought/sold, if he knew the person prior to the transfer, and how he 

found the person. The interviews also included questions about the market, such as 

times when it was difficult to buy or sell certificates and sources of information about 

price or available buyers and sellers. The interviews were semi-structured to allow open 
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discussion to collect other qualitative information. It was common for the fishermen to 

share information not included in the questions about the market, and I will incorporate 

this into the results to help explain the trap certificate market.  

With the help of two research assistants, I interviewed 50 fishermen throughout 

the study regions. Prior to fieldwork, I had identified individuals to interview if possible 

but I also relied on referrals from other fishermen who I had interviewed (snowball 

sampling). While it was not a random sample, I did interview participants to ensure a 

varied representation of regions, ethnicity, and market participation. I also wanted to 

include information collected from interviews with the fishermen. For this paper I will 

focus on four specific aspects from the interview data: certificate type, reductions, social 

ties, and brokers.  

 When asked about differences in price for Type A and Type B certificates, the 

fishermen almost always noted that B certificates did not incur the transfer fee of 

$5/certificate of 25% of the sale price, as A certificates, and therefore B certificates were 

preferred by both the buyer and the seller. Because there were no fees for transfers of 

B certificates, the seller can ask for a little more per certificate (usually around $5-$10 

extra) because this was still less expensive than paying the transfer fees. Buyers also 

preferred B certificates because overall they cost less, and would allow the buyer to re-

sell the certificates later for this increased price. Additionally, it is interesting that 

fishermen I interviewed referred to transfer fees as “taxes,” and considered them to be 

extra money for the State. One fisherman explained that “with ‘A’s’ there is a windfall tax 

that you have to pay the state of Florida, 25% of the purchase price.” Although transfers 

fees are used to pay for program administration, the fishermen also felt the extra 
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revenue generated from certificate transfers should go toward increased enforcement 

and other activities that would benefit the fishermen. Because trap theft is a major issue 

in the spiny lobster fishery, the perceived lack of adequate enforcement against theft is 

a particularly sensitive subject. Overall, there seemed to be willingness to pay more to a 

fellow fisherman rather than contribute to a State fund.  

 Information from interviews highlighted that active reductions placed sellers in an 

advantage because in most cases professional fishermen could not avoid buying 

certificates to make up for the loss due to reductions. They had to buy certificates to 

maintain their operation sizes, especially after four 10% fishery-wide reductions. 

However, while transactions during passive reductions lowered the price as expected, 

these transactions were not as obligatory and passive reductions affected those 

entering the fishery or increasing operation size. The fishermen who participated in the 

interviews reported that passive reductions did not give the buyer a bargaining 

advantage and the buyer would take the loss, instead of the seller having to lower the 

price. One fisherman reported in regards to transactions with passive reductions: “I still 

have to pay the person I’m buying from, and I have to take the loss.” This information 

suggests that there may be different factors that are affecting the price during the years 

of active and passive reduction. 

 When asked about specific transaction history, interviewees remembered details 

from almost all transactions he/she participated in, even those from 15 years prior, 

including information about the other person in the transaction. This was commonly due 

to a pre-existing and continuing personal relationship between the buyer and seller. 

Many transfers were between friends, friends of friends, co-workers, and neighbors, 
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suggesting the importance of social ties in the certificate market. When I asked the 

fishermen how they would find a buyer/seller today, the responses were always that 

they would first tell other fishermen they knew, and they would “spread the word” or use 

the “coconut telegram,” a term used to describe how information is transmitted word-of-

mouth throughout the Florida Keys.  

They also preferred to participate in a transaction with someone they already 

knew. Because of the geography and the social characteristics (specifically the Latino 

and non-Latino groups) of the fishery, I assume that fishermen lower transaction costs 

for certificate transfers by tapping into their own social group, which is usually someone 

living nearby or someone of the same ethnicity. 

 Fishermen interviewed reported that there were several brokers active in the 

market for a few years around 1997 to about 2002, the period when certificate price 

reached its maximum average. This corresponds with results from an extensive survey 

of Florida lobster fishermen by Shivlani and Milon (2000). Even if an interviewee had not 

directly bought from or sold to a broker, he/she knew about them from other fishermen. 

Because of this, brokers had been easy to find and negotiate a transaction with, and 

they could accommodate specific numbers of certificates. It was also common for 

brokers to buy small numbers of certificates and re-sell in bulk. 
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Figure 3-1.  Total number of transactions (triangles) and number of trap certificates 

transferred (squares)   
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Figure 3-2.  Total annual spiny lobster landings by year (Landings for 2010 have not 
been finalized and are not included in this graph.) 
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Figure 3-3.  Range of trap certificate prices and average price (black bar) by year 
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Table 3-1.  Variable definitions and hypotheses 
Variable Variable Description 

 
Ho 

PRICE Reported inflation-adjusted price per certificate ($) 
 

 

YEAR Time trend (1994=0, 1995 = 1, …2010=16) 
 

+  

ACTIVE Transaction occurred during a year with an active 
reduction (yes=1, no=0) 
 

+ 

PASSIVE Transaction occurred during a year with a passive 
reduction (yes=1, no=0) 
 

+  

QUANTITY Number of the certificates transferred (100s) 
 

- 

LESS10 The transaction included 9 or fewer certificates (yes=1, 
no=0) 
 

+/- 

MOREK The transaction included over 1,000 certificates (yes=1, 
no=0) 
 

- 

QINTK Interaction of quantity exchanged and large transactions  
 

- 

PER_B Percentage of B certificates (had already been 
transferred outside the immediate family) transferred (%) 
 

- 

SELL_j The seller resides in the jth area, j = Miami, Upper Keys, 
Middle Keys, Lower Keys, or Key West (yes=1, no=0) 
 

+/- 

BUY_j The buyer resides in the jth area, j = Miami, Upper Keys, 
Middle Keys, Lower Keys, or Key West (yes=1, no=0) 

+/- 

SAME_AREA The buyer and seller reside in the same area (yes=1, 
no=0) 
 

- 

SAME_ETHNIC The buyer and seller are both Latino or both non-Latino 

(yes=1, no=0) 
 

- 

DIFF_CONS Difference between constraint measurement for the 
buyer and constraint measurement for the seller 
 

+ 

SELL_BR The seller was identified as a broker (yes=1, no=0) 
 

+ 

BUYER_BR The buyer was identified as a broker (yes=1, no=0) 
 

- 
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Table 3-2.  WLS price model estimation results (N = 2,402) 

Variable Estimate Std. Error Mean Min. Max. 

CONSTANT 10.96** 1.502 -- -- -- 

YEAR 1.05** 0.063 6.21 0 16 

ACTIVE 2.06** 0.728 0.34 0 1 

PASSIVE -3.54** 0.644 0.18 0 1 

QUANTITY -0.65** 0.160 3.12 0.1 37.98 

LESS10 -1.67 39.29 0.17 0 1 

MOREK -3.41** 1.245 0.08 0 1 

QINTK 0.592** 0.164 1.22 0 38 

PER_B 8.43** 0.565 0.35 0% 100% 

SELL_MIAMI -1.62* 0.755 0.15 0 1 

SELL_UPPER -1.14 0.748 0.16 0 1 

SELL_MIDDLE 3.03** 0.764 0.21 0 1 

SELL_LOWER -3.05** 0.907 0.16 0 1 

SELL_KWEST -1.93* 0.883 0.12 0 1 

BUY_MIAMI -5.73** 0.863 0.15 0 1 

BUY_UPPER 1.26 0.844 0.23 0 1 

BUY_MIDDLE -5.27** 0.806 0.26 0 1 

BUY_LOWER -3.63** 1.054 0.15 0 1 

BUY_KWEST -1.72 1.091 0.08 0 1 

SAME_AREA -3.60** 0.499 0.50 0 1 

SAME_ETHNIC -3.52** 0.534 0.82 0 1 

DIFF_CONS -3.71** 0.506 -0.15 -1 1 

SELL_BR 16.76** 1.978 0.02 0 1 

BUYER_BR -9.97** 1.628 0.08 0 1 

Note: ** and * indicate statistical significance probabilities of 0.01 and 0.05, respectively. 
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Table 3-3.  Pearson correlation of buyers and sellers by region 

Region Pearson Correlation p-value 

Miami  0.417 <0.0001 

Upper Keys 0.306 <0.0001 

Middle Keys 0.370 <0.0001 

Lower Keys 0.465 <0.0001 

Key West 0.507 <0.0001 
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Table 3-4.  Tobit and WLS Estimation Model Results after Accounting for Zero Prices 

 
Tobit Model Results 

(N = 2,402, 65 censored) 

 WLS Model Results 

(N = 2,337) 

Variable Estimate Std. Error  Estimate Std. Error 

CONSTANT 2.07** 0.030  9.69** 1.498 

YEAR 0.17** 0.001  1.15** 0.065 

ACTIVE -0.04* 0.014  2.77** 0.731 

PASSIVE 0.16** 0.014  -0.02 0.720 

QUANTITY -0.06** 0.003  -0.64** 0.159 

LESS10 0.02 0.747  -1.75 38.629 

MOREK -0.54** 0.025  -5.99** 1.270 

QINTK 0.06** 0.003  0.78** 0.165 

PER_B 0.32** 0.012  6.62** 0.578 

SELL_MIAMI -0.28** 0.016  -1.29 0.795 

SELL_UPPER -0.24** 0.015  -1.68* 0.748 

SELL_MIDDLE 0.22** 0.015  2.82** 0.773 

SELL_LOWER -0.29** 0.018  -2.749** 0.886 

SELL_KWEST -0.32** 0.019  -2.12* 0.927 

BUY_MIAMI -0.84** 0.018  -6.70** 0.861 

BUY_UPPER 0.28** 0.017  1.02 0.843 

BUY_MIDDLE -0.51** 0.016  -5.39** 0.804 

BUY_LOWER -0.39** 0.022  -4.07** 1.070 

BUY_KWEST -0.32** 0.024  -4.40** 1.083 

SAME_AREA -0.36** 0.010  -2.20** 0.509 

SAME_ETHNIC -0.28** 0.010  -3.06** 0.528 

DIFF_CONS -0.28** 0.010  -3.10** 0.511 

SELL_BR 1.70** 0.038  18.16** 1.946 

BUYER_BR -0.87** 0.031  -8.85** 1.600 
Note: ** and * indicate statistical significance probabilities of 0.01 and 0.05, respectively
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CHAPTER 4 
EFFECTS OF PROXIMITY AND ETHNICITY ON TRADES IN A MARKET FOR 

TRANSFERABLE FISHING PRIVILEGES: AN APPLICATION OF THE QUADRATIC 
ASSIGNMENT PROCEDURE (QAP) 

Economic theory guides expectations of how markets for transferable fishing 

privileges develop in order to achieve management goals, and in many studies, the 

primary way to examine market develop is to assess price signals or activity in the 

marketplace. However, this study focuses on the structure of a market for transferable 

fishing privileges and uses social network analysis metrics to examine who is trading 

with whom, and to test how social fishery characteristics may affect trades.  

 In the previous chapter, the price model showed that prices were lower for 

transactions between two fishermen from the same area or of the same ethnicity, 

suggesting that transaction costs are lower for these trades. For this chapter, I further 

the study by analyzing the trap certificate market as a social network to test the 

hypothesis that fishermen with these attributes are more likely to participate in a 

transaction together.  

The Florida spiny lobster fishery is concentrated in the Miami area and in the 

Florida Keys, but there are regional differences among fishermen fishing in these areas, 

such as fishing practices, operation size (boat size and number of traps fished), 

community, and markets (Shivlani et al. 2004; Shivlani 2009). There are also two 

distinct social groups, which I refer to as Latino and non-Latino. The former is generally 

made up of Hispanic fishermen of Cuban descent, and the latter is primarily White 

Anglo fishermen. These regional and social characteristics are documented in past 

studies on the fishery (MacLauchlin 2006; Shivlani et al. 2005; Shivlani 2009) and 

recognized by state and federal management (SAFMC/GMFMC 1982).  
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The goal of this chapter is to incorporate these important characteristics of the 

spiny lobster fishery into a social network analysis of the trap certificate market, and 

examine if location and ethnicity are correlated with more frequent transactions using 

the social network analysis metric Quadratic Assignment Procedure (QAP). For this, I 

will compare the exchange network (market for lobster trap certificates) to attribute 

networks (based on the attributes Area and Ethnicity) to test the following hypotheses: 

a) transfers between fishermen from the same area occur more frequently 
than transfers between fishermen from two different areas; and 

b) transfers between fishermen of the same ethnicity (both Latino or both 
non-Latino) occur more frequently than transfers between one Latino and 
one non-Latino 

Markets for transferable fishing privileges are ideal candidates for social network 

analysis for two reasons. First, these markets are exchange networks, as each tie in the 

network represents a transaction between two individuals, and can be analyzed with 

social network tools such as QAP. In a recent paper by Doreian and Conti (2010), QAP 

was used to test how social and spatial characteristics influenced network structure 

using several examples, including a European coastal trading network from several 

centuries ago. The authors found that geographic features of different ports (attribute 

matrix) affected trading with other ports (exchange network matrix). Second, social ties 

are important in fishing communities (Acheson 1981; Clay and McGoodwin 1995) and 

likely to play a major role in transfers as fishermen seek to lower transaction costs by 

buying from or selling to other fishermen who live close by or speak the same language.  

The methodology and results of this study are important to assess if and how 

fishery characteristics can affect development of a market for transferable fishing 

privileges. The Florida spiny lobster trap fishery is not unique in its regional variation 
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and social groups; most fisheries are made up of heterogeneous groups that may be 

based on language, geography, cultural and social factors, economic environment, and 

other human dimensions. For example in a study of local and non-local permit 

ownership in Alaska salmon fisheries, Knapp (2011) found that despite intentions of 

maintaining fishing presence in rural communities by initial allocations to individuals in 

these areas, the dynamics of transferability and the characteristics of the rural 

communities, such as limited access to capital and fishing opportunities, had changed 

permit ownership over time. As transferable fishing privileges become more common in 

fisheries management, it is important for managers and agencies to consider these 

fishery characteristics when designing and implementing this form of management. 

Studies are few that focus on how social characteristics such as location and ethnicity 

influence trades in these markets but social network analysis provides useful tools such 

as QAP to investigate these relationships.  

Methods 

Data 

The Florida Fish and Wildlife Conservation Commission (FWC) provided the 

transaction data for the study. These data contain information on all transfers from 

1993-2010 including: the names of the seller and buyer, their addresses, the number of 

certificates sold, the unit price, and the fees paid (if any). This information was used to 

create attributes for each fishermen based on location and ethnicity. Fishermen’s 

residential addresses were coded into attributes to determine whether they belonged to 

each of the following geographic areas: Miami Area, Upper Keys, Middle Keys, Lower 

Keys, and Key West. These divisions, which are geographically separated and vary 

socially and environmentally, are commonly used by residents to define the different 
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areas.  The U.S. Census Bureau has also used the divisions for the Florida Keys since 

1970 (Shivlani 2009). Each buyer and seller was also identified as being either Latino or 

non-Latino based on surname. 

QAP Analysis of the Trap Certificate Market 

Quadratic Assignment Procedure (QAP) correlation (Krackhardt 1988) was used 

to test the two hypotheses. In general, QAP evaluates how well one network matrix 

correlates with another matrix. A network matrix is generated from transfer data, as 

described in Chapter 2. Matrices vary in size depending on how many individuals 

participated in the market that is being analyzed, but when matrices are analyzed with 

QAP, they are the same size, have the exact same individuals, and differ only in the 

values of the ties. In this paper, one matrix shows presence or absence of a transaction 

between two fishermen, and another matrix shows presence or absence of a shared 

attribute (location or ethnicity). I used the social network analysis software Ucinet 

(Borgatti, Everett, and Freeman 2002), which includes a tool to run a QAP correlation. 

The program permutes the data to create randomly assigned values to eliminate 

dependence among the variables. These values are compared to the observed data in 

the matrices. A QAP results in a Pearson correlation value, which is used to evaluate 

the hypotheses.  

For my example, I will test how well the attributes of ethnicity and location in one 

matrix correlates with transactions in another matrix made up of the same individuals 

from the same year. For this paper, I use QAP to test a similar hypothesis using the 

lobster trap certificate market. 
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Descriptive Characteristics of the Market 

The data include 17 fishing seasons, from 1993-1994 season to the 2009-2010 

season1, and 2,420 transactions. Analyzed as social networks, Table 4-1 displays the 

number of nodes (fishermen) and number of ties for each fishing season, which varies 

through the program.  

The number of individuals participating and the number of ties is highest after a 

few years of the program (1997), and both are lowest in 2002, when market activity and 

lobster landings dropped substantially. The market recovers over the next few years 

and is relatively stable, but never reaches the same activity as in the early years of the 

trap certificate program.  

Figure 4-1 shows the percentage of transactions for each year between two 

fishermen from the same area (blue) and those between two fishermen of the same 

ethnicity (orange). The proportion of transactions between fishermen from the same 

area varies through the program, but is never less than 34% of total transactions. In 

more years these transactions make up more than 40 percent. 

The proportion of transactions between two fishermen of the same ethnicity (both 

Latino or both non-Latino) is even higher, and in most years these trades make up over 

70% of transactions and in eight seasons the proportion of trades between two 

fishermen of the same ethnicity is over 80 percent.  

Table 4-2 shows the distribution of transactions between fishermen sharing the 

attributes of Area and Ethnicity. In general, transactions between two fishermen from 

                                            
1 The spiny lobster fishing season begins August 6 and ends March 31 of the following year. In this paper, 
the second year is used in reference to that season. E.g., Season 1994 is August 6, 1993, to March 31, 
1994. 
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the same area vary in each fishing season for the different areas. For ethnicity, there 

are more trades between two non-Latino fishermen than between two Latino fishermen 

in almost each year, except in the most recent years. An explanation may be that this 

increase is linked to growth of the Latino population per recent findings by Knapp 

(2011), and as anecdotal evidence suggests. For example, there has been a recent 

increased involvement by Latinos in the regional fisheries management process, such 

as attending public meetings (e.g., see http://keysnews.com/node/32288), submitting 

public testimony with the assistance of an interpreter at the June 2011 Gulf of Mexico 

Council meeting (see GMFMC website for meeting minutes at www.gulfcouncil.org), 

and a recent appointment of a Cuban Keys fisherman to an advisory panel to South 

Atlantic Fishery Management Council (see SAFMC website at www.safmc.net). Thus, if 

there are more Latino fishermen, there likely would be more trades involving Latino 

fishermen. 

Results 

For each year, I ran a QAP correlation and the values for the Pearson correlation 

are shown in Table 4-3. For the attribute Area, nine out of the seventeen fishing 

seasons resulted in a correlation value that was statistically significant. However, all of 

the correlation values are under 0.05, and some are negative. This result does not 

support my hypothesis and suggests that being in a similar location has little to no 

influence on predicting trades.  

For the attribute Ethnicity, only six seasons resulted in statistically significant 

results (Table 4-4). Similar to the results with Area, all values for Pearson Correlation 

are small, with none over 0.02 and most less than 0.01. This result does not support my 

hypothesis and suggests that ethnicity plays almost no role in predicting trades.  
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The transfer data include transactions of varying size (Figure 4-2), ranging from 

one certificate sold in one transaction, to the largest, with 3,256 certificates sold. In the 

histogram, transaction size is skewed toward smaller transactions. One possible 

explanation for the QAP results is that transaction size may affect the likelihood of a 

transaction between two fishermen from the same area or of the same ethnicity. In the 

price model in the previous chapter, large transactions (more than 1,000 certificates 

transferred) lowered the price per certificate by about one-third, and the variable had a 

very close estimate to those for the variables of same area and same ethnicity (Table 3-

2). Next I separated the observations to run a QAP procedure for each fishing season 

by incorporating transaction size. 

First I tested several scenarios by calculating chi-square values for each (Table 4-

5) using cross-tabulations with the attribute Ethnicity and presence of a transaction with 

different quantities of certificates.  

The results suggest that Ethnicity may be linked to transaction size (smaller 

transactions between fishermen of the same ethnicity) but only to a certain point, as the 

chi-square value increases as transaction size decreases, and for transactions with less 

than 50 certificates, the chi-square value drops significantly.   

I also repeated the procedure with the attribute Area (Table 4-6). Overall the 

expected values are higher than the observed values, and most chi-square values were 

low and not statistically significant. Using transaction size of less than 100 and less than 

50 certificates, the chi-square values are significant but relatively low (9.9 and 18.4, 

respectively). This suggests that where fishermen live is not an important factor, or that 

location is a part of a set of factors that affect transactions. 
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Because the results of the cross-tabulation analysis for Ethnicity suggested that 

this attribute may be important in predicting trades for smaller sized transactions, I 

conducted another QAP using only transactions with fewer than 200 certificates. 

Selecting only these transactions decreased the number of nodes and ties for each 

season, as shown in Table 4-7. Also in this table are the percentages of transactions 

with less than 200 certificates out of total transactions, which peak in the 1997-1999 

seasons, and then mostly stabilize around 45 percent in more recent years. 

Table 4-8 shows the results of the QAP analyses using these transactions, which 

are similar to the previous QAPs I conducted for all transactions. Although the output 

show that many are statistically significant, each analysis resulted in a very low Pearson 

correlation values. This does not support my second hypothesis that Ethnicity 

influenced trades when transaction size was less than 200 certificates.  

Discussion 

While results from the price model from Chapter 3 suggest that area and ethnicity 

may play an important role in transfers of trap certificates by lowering transaction costs, 

the results from the QAP analyses do not support the hypothesis that fishermen with the 

same ethnicity or from the same area are more likely to trade. There are a few possible 

alternative explanations for this. 

First, the distribution of transaction size (number of certificates transferred) is 

skewed towards smaller transactions. Because of this, and from the results of the price 

model in Chapter 3, transaction size may be an important factor in finding a transaction 

partner, and the decision to sell to someone close by or in the same social group. In the 

interviews with fishermen, when asked about smaller transactions, several fishermen 

noted that it is common to buy a small number of certificates from someone that he/she 
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knew beforehand, because the opportunity was there moreso than that the buyer 

needed more certificates.  

Additionally, during initial allocation of certificates, several hundred permit holders 

were allocated just ten certificates as a way to provide certificates to individuals that had 

low or no landings history. After the active 10% reductions, these individuals held just 

six certificates; likely they were not actively fishing those certificates. As a result, 

brokers and even some fishermen advertised and contacted people holding small 

numbers of certificates with offers to buy the certificates, according to information 

collected in interviews. Many of these certificate holders did not live in Miami or the 

Florida Keys, and some may even have resided outside of Florida (possibly retirees or 

those with second homes in Miami or the Florida Keys). These transactions may have 

influenced the outcome of the QAP analyses. 

Lastly, there were several fishing seasons (about 1997 to 2001) in which brokers 

were active in the trap certificate market. Based on interview data and transfer data, 

these individuals bought and sold many certificates and were known by advertisement 

and word-of-mouth as brokers. In this role, these individuals may have had a further 

reach than most fishermen, and participated in transactions with certificate holders 

(particularly those with few certificates) in all areas, including other cities around Florida 

and outside of Florida. During the time when brokers were most active, they participated 

in many transactions and may have been a factor in the results of the QAP analyses. In 

the next chapter, I provide a more detailed analysis of the role of brokers in the trap 

certificate market. 
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Summary 

The results of these analyses present some new ways of examining the markets 

for transferable fishing privileges. While the results of the QAP analyses did not support 

the hypothesis that location and ethnicity influenced trades, there is still value in 

conducting analyses of markets for transferable fishing privileges, such as the lobster 

trap certificates, that include social and spatial characteristics of the fishery. Further, the 

results indicated a different direction for analysis of the trap certificate market, by 

bringing to light that transaction size and brokers, and possibly other factors, may act 

together to influence certificate transfers.   

Although the price model in the previous chapter supported the hypothesis that 

negotiated prices were lower in transactions between two fishermen from the same area 

or of the same ethnicity, the findings in this chapter do not support a subsequent 

hypothesis that these trades occur more frequently. This suggests that while fishermen 

may be willing to accept less to sell and pay less to buy when trading with other 

fishermen in close proximity or with those who speak the same language because the 

transaction costs will be lower, there are not necessarily more of these transactions in 

the transfer history. Also, because the findings in this paper suggest that transaction 

size plays a role in frequency of same area or same ethnicity transactions and results 

from the price analysis show that large-sized transactions lower the price, this suggests 

that all of these factors (location, ethnicity, transaction size, and price) act in 

combination to determine how the trap certificate market works. 

Both in research and in monitoring of transferable fishing privilege programs, how 

these factors affect the market should be a priority, as social and spatial variation is 

more common than not in many fisheries. Additionally, transaction size may be an 
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important factor in trades, and the number of certificates that an individual held was 

directly influenced by the program provision for initial allocation of ten certificates to 

permit holders with low or no landings history. Transaction size is limited by how many 

certificates the seller holds to begin with, and if he/she only held ten (or fewer after the 

active 10% reductions), then this may influence to whom he/she sold certificates. This is 

particularly important in that it was common for these certificate holders to live outside 

of Miami or the Florida Keys, and participated in transactions with brokers who 

advertised or actively contacted the certificate holder to make an offer to buy his/her 

certificates. While the prior chapter’s findings suggested that regional and cultural 

factors may have influenced certificate transfers, the findings in this chapter indicate 

transaction size merits attention as well, and may have just as an important role in 

transfers as social characteristics. Managers should consider different types of buyers 

and sellers, who trade various quantities of shares, when evaluating and designing a 

program for transferable fishing privileges, as these differences may impact how the 

market functions. 

Most importantly, the findings in this chapter highlight some additional factors that 

are not commonly considered in program design and implementation, but may help to 

improve the use of transferable fishing privileges in fisheries management. By 

evaluating fishery characteristics and program provisions, and how these influence the 

market, is increasingly important as fisheries management evolves. The use of this type 

of management in the United States and around the world requires better understanding 

of these markets, and the factors that affect transactions.  
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Lastly, this study further demonstrates the potential for social network tools such 

as QAP to be useful in studies and monitoring of markets for transferable fishing 

privileges, in any form. These programs require management to know how many shares 

a person owns or how much quota a fisherman holds at all times, and for this reason 

the data necessary for social network analysis are always available.  This paper is a 

step in a new direction for evaluation of transferable fishing privilege markets.  
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Figure 4-1.  Proportion of total transactions between two individuals from the same area 

(blue) or of the same ethnicity (orange). 
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Figure 4-2.  Histogram of distribution of transaction size (number of certificates 

transferred) 
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Table 4-1.  Number of nodes and ties for each season in network form 

Season # of Nodes # of Ties 

1994 355 242 

1995 226 146 

1996 264 180 

1997 430 354 

1998 226 169 

1999 263 208 

2000 158 116 

2001 118 77 

2002 57 33 

2003 118 75 

2004 193 122 

2005 196 136 

2006 141 95 

2007 142 95 

2008 158 106 

2009 125 88 

2010 96 63 
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Table 4-2.  Distribution of transactions based on location and ethnicity 
Season Miami Upper Middle Lower Key West Total  

Same Area 
Both 

Latino 
Both 
Non-

Latino 

Total 
Same 

Ethnicity 
1994 24 22 3 32 12 101 65 137 202 

1995 16 11 18 12 10 71 39 83 122 

1996 23 6 22 28 8 95 34 132 166 

1997 22 37 24 23 8 142 42 262 304 

1998 15 21 21 10 3 73 22 123 145 

1999 5 26 17 12 8 79 19 174 193 

2000 8 6 15 12 5 55 17 78 95 

2001 6 12 13 12 1 47 16 55 71 

2002 3 0 4 2 6 15 8 15 23 

2003 7 1 22 6 9 48 17 41 58 

2004 10 8 20 18 21 81 27 78 105 

2005 8 16 28 8 12 74 36 73 109 

2006 3 10 20 5 10 49 18 49 67 

2007 4 7 11 10 9 50 34 48 82 

2008 10 9 30 6 7 66 30 38 68 

2009 8 6 12 2 4 35 35 27 62 

2010 9 4 7 1 6 29 21 24 45 
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Table 4-3.  Results of QAP analysis using attribute Area 
Season Pearson Correlation 

1994                              -0.00 

1995                              -0.003 

1996                               0.029*** 

1997                               0.009** 

1998                               0.019*** 

1999                               0.017*** 

2000                               0.029*** 

2001                               0.035** 

2002                               0.021 

2003                               0.002 

2004                               0.014** 

2005                              -0.003 

2006                              -0.001 

2007                               0.036*** 

2008                               0.019** 

2009                               0.00 

2010                               0.001 
* p< 0.05, ** p<0.01, ***p<0.001 
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Table 4-4.  Results of QAP analysis using attribute Ethnicity 
Year Ethnicity 

1994                                0.005* 

1995                                0.006 

1996                                0.007* 

1997                                0.005** 

1998                                0.008* 

1999                                0.005 

2000                                0.007 

2001                                0.006 

2002                                0.019 

2003                                0.008 

2004                                0.003 

2005                                0.014** 

2006                                0.001 

2007                                0.021** 

2008                               -0.001 

2009                               -0.002 

2010                                0.001 
* p< 0.05, ** p<0.01, ***p<0.001 

 
 

Table 4-5.  Results of cross-tabulations for attribute Ethnicity and transaction size 
Transaction Size Observed/Expected  Chi-square 

< 500 1572/1537.9 19.094*** 

< 300 1348/1294.8 35.217*** 

< 200 1135/1073.0 43.405*** 

< 100 804/743.2 44.081*** 

< 50 364/341.3 10.612** 

>1000 155/166.2 4.505* 
* p< 0.05, ** p<0.01, ***p<0.001 
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Table 4-6.  Results of cross-tabulations for attribute Area and transaction size 
Transaction Size Observed/Expected  Chi-square 

< 500 928/940.3 1.475 

< 300 773/791.66 2.579 

< 200 635/656.05 2.975 

< 100 417/454.38    9.895** 

< 50 306/353.79    18.356*** 

> 1000 105/101.58  0.251 
* p< 0.05, ** p<0.01, ***p<0.001 
 
 
Table 4-7.  Descriptive characteristics of networks with selected transactions (< 200 

certificates transferred)  
Season # of Nodes # of Ties % of Total 

Transactions with 
<200 certificates 

1994 135 81 34 

1995 100 58 41 

1996 171 116 65 

1997 351 273 77 

1998 172 122 74 

1999 193 154 74 

2000 91 61 53 

2001 63 40 55 

2002 26 15 43 

2003 58 33 45 

2004 128 74 59 

2005 91 56 44 

2006 49 30 34 

2007 64 39 42 

2008 52 28 26 

2009 58 35 42 

2010 43 25 40 
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Table 4-8.  Results from QAP analyses for attribute Ethnicity using only transactions 
with less than 200 certificates 

Year Ethnicity 

1994  0.026*** 

1995 0.026** 

1996  0.018*** 

1997  0.013*** 

1998  0.025*** 

1999  0.017*** 

2000 0.024** 

2001  0.060*** 

2002                             0.090* 

2003  0.072*** 

2004 0.020** 

2005  0.037*** 

2006  0.069*** 

2007 0.048** 

2008                            -0.001 

2009 0.052** 

2010                            -0.052* 
* p< 0.05, ** p<0.01, ***p<0.001 



 

111 

CHAPTER 5 
THE ROLE OF BROKERS AND TRANSFERABILITY IN SPATIAL DISTRIBUTION OF 

SPINY LOBSTER TRAP CERTIFICATES 

In fisheries managed with transferable fishing privileges, such as catch shares, 

tradable permits, or effort shares, a market for a new good is created when the program 

is established (Newell, Sanchirico, and Kerr 2005). It is through the market that changes 

in distribution of shares will occur because the buying and selling of shares allows 

movement of the privileges across space, even over long distances (Stewart, Walshe, 

and Moodie 2006). In the Alaska salmon permit market, permit ownership was affected 

by limitations in rural communities and different valuations of the permit to local and 

non-local buyers (Knapp 2011). When distribution changes, this could affect the 

communities because when shares leave, so do fishermen and effort (and vice versa 

when shares come in) (Copes and Charles 2004; Tietenberg 2002). Additionally, if a 

community is economically dependent on a fishery, the outcome from changes in 

distribution due to transferability of the permits or shares may negatively affect the 

residents of the community (Knapp 2011).  

Transferability of fishing privileges provides opportunity for adjustments in 

allocations and shareholdings and allows new entrants to buy into the fishery, and is a 

key component of these types of programs (Knapp 2011). In the spiny lobster fishery, 

transferability of certificates was particularly important in that it allowed fishermen to re-

adjust back to original operation size following active reductions, after which otherwise 

many fishermen would not have been able to continue fishing and make a living.  

Brokers are one means through which transactions can occur, and studies show 

that it is not uncommon for brokers to be present in markets for transferable fishing 

privileges that are not centrally coordinated or facilitated by management. In the New 
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Zealand quota market, most transactions are handled by brokers (Newell, Sanchirico, 

and Kerr 2005). Kompas and Che (2005) also reported transfer of fishing quota through 

brokers in the Australian South East trawl fishery. In the Tasmanian rock lobster fishery, 

transactions with brokers make up 20% of all leases, and are used not only to lower 

search costs but also social costs when prices are high (van Putten and Gardner 2010).  

Another study on this fishery highlights the link between leasing and brokers, as 

these individuals are usually a large part of leasing in a fishery managed with 

transferable fishing privileges (Bradshaw, Williamson, and Wood 2000). In the 

Australian shark fishery, the results of a consolidation analysis suggested that the 

presence of brokers played a role in consolidation (Dwyer, King, and Minnegal 2008). 

For a period, several brokers were active in the Florida spiny lobster trap certificate 

market (Shivlani and Milon 2000) for both leasing and permanent transfers. Lastly, 

brokers are active in these markets because they can lower transaction costs, which 

facilitate trades and flow of shares (Connor and Alden 2001). 

This paper examines changes in spatial distribution and the role of brokers in the 

Florida spiny lobster trap certificate market. In the Florida spiny lobster fishery, 

commercial effort is managed with trap certificates, a form of transferable effort shares. 

In this program, a fisherman must hold one trap certificate for each lobster trap that 

he/she fishes (i.e., 1 certificate=1 trap). This is a form of cap-and-trade for lobster traps; 

the total number of traps is limited but the trap certificates can be bought and sold 

among fishermen. Initial allocation was based on each individual’s past landings.  

The lobster trap certificate program was established in 1993 after effort in the 

lobster fishery increased rapidly, with trap numbers growing from 100,000 in 1960 to 
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over 900,000 in 1990 (Larkin, Milon, and Ehrhardt 2002). The overall goal of the 

program was to reduce the number of traps to increase economic efficiency, and 

address issues with crowding, bycatch and habitat impact (Florida Statute 370.142(1)). 

A number of mechanisms were used to reduce the number of certificates over time, 

including “active” reductions, “passive” reductions, and expiration of inactive certificates. 

There have been four active reductions in which each fisherman lost 10% of his/her 

total holdings at that time; active reductions stopped after 1999. From 2002-2005 the 

program used passive reductions, in which 25% of certificates were reverted back to the 

state when transferred. In the 2009-10 fishing season, an amendment to the program 

established a 10% passive reduction until the number of certificates reached 400,000. 

Certificates are reverted back to the state permanently when fees are not maintained for 

three years, although the quantity for these annually has never been more than 0.5% of 

total certificates (Bill Sharp, FWC, personal communication 2009). 

Landings of spiny lobster fishery are concentrated in the Miami area and the 

Florida Keys, which I refer to in this paper collectively as the primary fishing area, and 

for each sub-area I refer to as a region. Since establishment of the trap certificate 

program, overall landings have varied between 3.3 million and 7.8 million pounds per 

fishing year. However, the proportion of total landings from the primary fishing regions 

has varied little, with 92 to 97 percent of total landings being reported from the primary 

fishing area (Figure 5-1). This suggests that proportional fishing effort has also not 

experienced major changes.  

Because effort is linked to trap certificates, the number of trap certificates in the 

primary fishing area is expected to have remained about the same. However, the 
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market for trap certificates has been very active, with over 2,400 transactions involving 

almost 750,000 certificates since program implementation in 1993. With so much 

market activity, it is expected that there would be some shifts in spatial distribution of 

shares within the primary fishing area and also to outside the area. Additionally, 

information from landings does not show how distribution has changed among the five 

regions within the primary fishing area,1 so I cannot estimate fishing effort and change 

among the regions from landings data.  

The overall goal of this paper is to examine how certificate ownership distribution 

in the Florida spiny lobster fishery has changed over time in reference to the market for 

trap certificates, and how brokers may have played a role. First, I present information 

about market activity to show how the certificates have moved via transfers. Second I 

examine how distribution within the primary fishing area and outside the area has 

changed. Next I evaluate the change in percentage of total certificates within the five 

regions of the primary fishing area: the Miami area, the Upper Keys, the Middle Keys, 

the Lower Keys, and Key West.2 Lastly, I examine in detail the activity of the five main 

brokers who participated in the trap certificate market, and compare this information to 

the results of the distribution analysis. 

Data 

Fishery information was obtained from the Florida Fish and Wildlife Conservation 

Commission (FWC), the agency that manages the lobster trap certificate program. Data 

include information on all certificate transfers since the 1993-94 fishing season and 

                                            
1 Landings information is reported using area codes for location of harvest, but the codes are not detailed 
enough to identify landings associated with specific regions within the primary fishing area.   
2 These distinctions are used in the area in reference to each of the five regions. 
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information on certificate holders in each fishing season. From the transfer data, I 

combined the number of certificates transferred and the locations of buyers and sellers 

to calculate net inflow into the primary fishing area and into each region.  

From the certificate holder data I calculated the total number of active3 certificates 

in each region and certificates outside the primary fishing area in each fishing year. For 

each period, I compared the number and percentages of certificates for each region in 

each fishing year.  

In the price model in Chapter 3, I included two variables to identify the buyer as a 

broker or the seller as a broker. The criteria were based on the social network analysis 

metric “constraint” and on the individual’s network size. For this paper, I use the same 

criteria and identify the five most active brokers in the trap certificate market, a group 

that participated in the market with much higher frequency than any other participants. I 

examine specifically each individual’s transactions as buyer and seller.  

Market Activity 

Since the beginning of the program there have been over 2,400 transactions and 

almost 750,000 certificates transferred (see Figure 3-1). The results from the analysis 

on inflows into each of the five regions in the primary fishing area are presented in 

Figure 5-2. Miami area (red) shows a lot of variability throughout the program except in 

the last four fishing years, in which it has substantially higher net inflow, between 5,000 

up to 10,000 certificates gained each year in 2006-2009. It has been suggested that the 

Latino proportion of the fleet is increasing, and because the fishermen in Miami are 

                                            
3 Active certificates are those with up-to-date annual fees paid. It should be noted that activation does not 
necessarily imply that the certificate is being fished.  
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predominantly Latino, this corresponds that a higher number of Latinos participating in 

the market would increase the inflow of certificates into the Miami region. 

In the first year of trades, the Upper Keys (yellow) has a very high net loss (more 

than 20,000) of certificates, which may indicate that many Upper Keys fishermen sold 

their certificates and exited the fishery early in the program. However in 1997, 1999 and 

2000, the Upper Keys has the highest inflow of any regions, with net gain of certificates 

as high as 12,000 certificates in 1997 and 2000. This inflow may be the result of the 

brokers in the area during this time, as discussed below.  

The Middle Keys (green) inflow is the highest during the first three years of the 

program, with an annual net gain of 5,000 to 12,000 certificates but varies throughout 

the rest of the fishing years. In 2005, however, Middle Keys had an inflow of more than 

10,000 certificates. The Lower Keys (blue) also shows variation throughout the program 

and experiences more net loss than gain of certificates in most years, although most 

inflow and outflow values are less than 1,000 certificates. Key West (purple) shows 

mostly a net loss, with more than 10,000 certificates leaving the region in 1994 and 

again in 2006 with a net outflow of 8,000 certificates. The few years with positive inflow 

for Key West have low numbers, with the highest inflow at 4,000 certificates.  

This part of the analysis yields several interesting results. First, it shows there is 

increased flow into the Miami region and Key West had mostly net loss throughout the 

program, indicating that effort may be moving towards Miami. Also, the presence of 

brokers will increase the net inflow into a region. Based on these results, in the next 

analysis on distribution I expect Miami to increase their numbers of certificates over 

time, for Upper Keys to have low number early in the program but numbers to increase 
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during the period of active brokers, and for Key West to decrease in certificates 

throughout the program. 

Number of Certificates in Geographic Areas 

The overall number of certificates in each of the five regions decreased over time, 

which is expected as certificates are reverted back to the state through reductions or 

through inactive certificates (Figure 5-3). However, the number of certificates in the 

primary fishing area has not dropped as significantly as expected in all years, 

considering the four 10% active reductions. Miami fluctuates but in general maintains 

about 50,000 to 80,000 certificates. In later years, the number of certificates in the 

Miami area has increased to nearly 85,000 in 2008, but dropped to 75,370 by 2009. The 

Upper Keys fluctuate between 50,000 and 75,000 certificates, and in more recent years 

have seen a decline to about 41,000 certificates.  

Marathon has maintained the highest number of certificates throughout the 

program and averages about 175,000 certificates. In more recent years, the number of 

certificates decreased to fewer than 140,000 certificates. The Lower Keys had a 

relatively low number of certificates throughout the program, never more than 50,000, 

and in more recent years has dropped to about 45,000 certificates. Key West has 

experienced the most change in number of certificates, starting with 160,338, and 

dropping to only 84,295 certificates in 2009. 

Percentage of Total Certificates in Geographic Areas 

Figure 5-4 shows the percentage of total certificates in each region over time, 

based on the total number of active certificates in each fishing year. Middle Keys has 

dominant distribution holding about 30% of all certificates, as expected, and Key West is 

second with about 25%, although the Key West proportion has decreased since start of 
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the program and the region now holds 20% of certificates. Upper Keys show some 

increase around 2000 to about 10% but less proportion in the more recent years, likely 

because of the brokers in the area. Miami’s proportion increased over the last few years 

from about 10% to 20%, and the Lower Keys stays about the same at around 8 percent. 

Outside varies between 5% and 10% with the lowest proportion in 2004 and 2009. 

However, although the proportional distribution shows some variation, overall the 

percentages of certificates in each region have actually changed very little.  

Brokers 

Of the five most active brokers that I identified for this paper, four were from 

Islamorada, in the Upper Keys region, and the other was from the Lower Keys. Table 4-

1 presents details about each broker’s participation in the market. The data show that 

the each broker always had a higher number of transactions as buyers than as seller. 

Usually smaller number of certificates were purchased from multiple sellers, then re-

sold in bulk.  

In the following sections, I provide a detailed analysis for each of the top five 

brokers who worked in the lobster certificate market.  

Broker 1 

In Paper 3 I discuss results from interviews with the fishermen, and Broker 1 was 

mentioned by name by several of the respondents during interviews. This broker was 

initially allocated a small number of certificates, and in 1997 began to buy and sell 

certificates in large quantities (Table 5-2), of which many transfers were with fishermen 

who were allocated the original ten certificates, and at that point only held seven 

certificates due to the active reductions. In 2000, this broker sold all remaining 

certificates and exited the fishery.  
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Figure 5-5 is a visual representation of Broker 1’s transactions.4 Each node (dot) 

represents a fisherman and each line indicates a transaction with the broker, who is the 

yellow node in the middle. Arrows indicate direction of the transfer but the nodes are 

arranged as sellers on the left and buyers on the right side. The nodes are color-coded 

by region and the relative size of the lines is based on the number of certificates 

transferred (i.e., thicker lines are larger transactions).  

First, Figure 5-5 illustrates how the multiple small purchases ended up as fewer, 

larger sells. On the left side there are many nodes and more lines that are less thick. On 

the right there are fewer nodes and thicker lines. Also, the colors representing the 

regions show that a majority of the fishermen who sold to Broker 1 were from the Upper 

Keys (yellow), although Broker 1 did buy certificates from fishermen in all regions and 

outside the primary fishing area (black). For fishermen who bought from Broker 1, most 

of these nodes are yellow indicating that Broker 1 also sold mostly to Upper Keys 

fishermen. Broker 1 also sold to fishermen in other regions except for the Middle Keys 

(green), including outside the primary fishing area. 

Broker 2 

Table 5-3 shows the market participation of Broker 2. This broker also lived in the 

Upper Keys region and only participated for three years. In 1997 Broker 2 purchased a 

large number of certificates from multiple sellers. Similar to Broker 1, this broker also 

bought from fishermen holding only seven certificates. In 1999, Broker 2 exited the 

fishery.  

                                            
4 It should be noted that these diagrams were created in NetDraw but I manually changed the position of 
the nodes in order to emphasize certain characteristics of the trades. In particular I point out that the 
layout of the nodes is not based on algorithms, with meaning in the placement, such as in the diagrams in 
Chapter 2. 
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Broker 2’s market activity is shown in Figure 5-6, which is arranged the same way 

as Figure 5-5. On the left side are those who sold certificates to Broker 2. This broker 

bought from each region, but mostly from fishermen in the Middle Keys (green) and 

Lower Keys (blue). The less thick lines from the sellers indicate lots of smaller 

transactions. There are only two buyers shown because Broker 2 sold to one of the 

fishermen on two occasions.  

Broker 3 

The market participation of Broker 3, from the Lower Keys region, is shown in 

Table 5-4. Broker 3 began buying large numbers of certificates a year earlier than the 

other brokers, and about half of his purchases in 1996 were from fisherman holding only 

seven certificates. The first year was Broker 3’s most active year and he did not 

participate in the market at all in 1998 and 1999. This broker had a few smaller sales 

and exited the fishery in 2006.  

When Broker 3’s market activity is examined in Figure 5-7, it is similar to the other 

brokers in that there are many smaller purchases on the left, and a few large sales on 

the right. The majority of the sellers to Broker 3 are from the Lower Keys (blue), the 

same region as Broker 3, although he did buy certificates from fishermen in all the 

regions and outside the primary fishing area. In Broker 3’s sales, three out of four 

buyers also from the Lower Keys.   

Broker 4  

Broker 4’s market participation is shown in Table 5-5, with similar timeline and 

pattern to the other brokers. During the first two years of activity, this broker bought a lot 

of certificates, and in the last few years he sold them. However, Broker 4 did not have 

as many small buys or large sales. This broker also did not buy or sell any certificates in 
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1999, which was an active reduction year that possibly could have increased demand. 

In 2009, Broker 4 still held four certificates and is a resident of the Upper Keys.  

The visual representation of Broker 4’s activity in the certificate market (Figure 5-8) 

is different from the other brokers in that it is almost balanced with buyers (right side) 

and sellers (left side). Additionally, the number of certificates in transactions (thickness 

of the lines) from sellers are larger than for the buyers, which is the opposite of the other 

brokers. Broker 4 bought mostly from fishermen in Key West (purple), the Lower Keys 

(blue) and outside (black), but sold almost all to Lower Keys fishermen. This broker had 

no transactions with fishermen in the Middle Keys (green).  

Broker 5 

Table 5-6 shows Broker 5’s market activity. This broker, who also lives in the 

Upper Keys, made large purchases in the first three years of participation, then began 

to sell certificates in 2000. Broker 5 also has more transactions as a buyer than a seller, 

but the difference is not as much as in some of the other brokers. This broker still held 

four certificates in 2009. 

In Figure 5-9, Broker 5’s participation in the certificate market looks similar to 

Broker 4, in which the buyers (right) and sellers (left) are nearly balanced and without 

the drastic difference in certificate quantity per transaction (line thickness) that was 

evident with Brokers 1, 2, and 3. Most of the fishermen who sold to Broker 5 were from 

the Lower Keys (blue) also, although Broker 5 did buy from sellers in other regions 

except for Miami (red). Of the few buyers for this broker, most were in the Middle Keys 

(green) or outside the primary fishing area (black). He also sold to fishermen in Miami 

(red) and one in the Upper Keys (yellow).  
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Summary 

The overall summary of findings for the spatial distribution analysis is that although 

the trap certificate market has been very active, there have been four 10% reductions, 

and there was much variation in each region’s net inflows in each fishing year, the 

relative distribution patterns for the five regions has changed little in terms of 

percentage of certificates in each region. The Middle Keys maintained its dominance 

despite variation in the net inflow throughout the program. The Key West region 

decreased in relative percentage of certificates, yet is still the second largest holder of 

certificates among the five regions in the primary fishing area. The Upper Keys 

increased in certificate number for a period, but mostly only while the brokers were most 

active in the market, and the original percentage was resumed in later years. Miami has 

increased in proportion and the Lower Keys has experienced a small decrease in 

proportion, but for the most part has maintained the same percentage of total 

certificates.  

The analysis of the brokers produced some interesting findings. First, the results 

suggest that brokers played an important role in consolidating effort in that they bought 

from smaller shareholders and sold in bulk. Also, it is possible that certain brokers were 

associated with certain areas. For example, Broker 3 transacted with more Lower Keys 

fishermen than anyone else, and because he is the only broker in the Lower Keys this is 

expected, and Broker 4 transacted with Middle Keys fishermen the most of all brokers. 

Broker 1, the most active broker, transacted with every region. 

Because the four of the brokers were from the Upper Keys region and participated 

in many transactions with other Upper Keys fishermen, this may have allowed the 

number of certificates in the region to increase. Although those who sold to brokers 
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were mostly from the Upper Keys, the buyers were also, suggesting that a substantial 

number of certificates were kept within the region. 

However, when the brokers either exited the fishery or substantially reduced their 

number of certificates held, the numbers of certificates in the region also dropped. This 

suggests that the brokers play an important role in regional distribution for the spiny 

lobster fishery. 

Pálsson and Helgason (1995) wrote that “changes in the actual distribution of ITQs 

as well as the direct and indirect response to such changes represent an important field 

of research.” Additionally, Knapp (2011) highlighted the importance in understanding the 

effects of transferability and changes in ownership on communities. However, the 

findings in this paper suggest that transferability has not markedly changed the spatial 

distribution of trap certificates as much as expected because of high market activity and 

active reductions, and that for the most part certificates have remained or returned to 

the primary fishing areas in Miami and the Florida Keys. At a community level, 

transferability in the trap certificate program has not resulted in net outflow of certificate 

ownership, and the results suggest that transferability is an important and positive 

component of the program in this regard. 

This paper is the first to examine the role of brokers in a market for any form of 

transferable fishing privileges. These individuals were important in consolidating effort 

by purchasing small certificate holdings and re-selling in bulk to fishermen entering the 

fishery, expanding operation size, or buying certificates to make up for an active 

reduction, and the results of this analysis suggest that brokers may have been an 
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important part of maintaining spatial distribution of certificates in the primary fishing area 

of Miami and the Florida Keys.   

The findings in this paper are useful to management in that they demonstrate how 

transferability of trap certificates has allowed fishermen in the primary fishing areas 

(Miami and the Florida Keys) to maintain shares, and in turn the presence of fishing in 

these communities to contribute to the local economy and to provide employment. 

Additionally, the presence of brokers demonstrates how trades could be facilitated by 

connecting buyers in one region to sellers in another region, which may have a positive 

impact on the market. At this time the brokers presented in this paper are no longer 

participating in the market, but management could use the activity of brokers as 

examples of ways to facilitate trades and consolidate latent effort. 
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Figure 5-1.  Spiny lobster landings; blue indicates landings reported from the primary 
fishing area and orange indicates landings reported from outside the area. 
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Figure 5-2.  Net inflow of certificates into each region in each fishing year 
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Figure 5-3.  Number of certificates in each region over time 

 

 

 

Figure 5-4.  Percentage of total certificates in each region over time 
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Figure 5-5.  Market activity of Broker 1; colors: red=Miami; yellow=Upper Keys; green=Middle Keys; blue=Lower Keys; 
purple=Key West; black=outside 
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Figure 5-6.  Market activity of Broker 2; colors: red=Miami; yellow=Upper Keys; green=Middle Keys; blue=Lower Keys; 
purple=Key West; black=outside 



 

130 

 

Figure 5-7.  Market activity of Broker 3; colors: red=Miami; yellow=Upper Keys; green=Middle Keys; blue=Lower Keys; 
purple=Key West; black=outside 
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Figure 5-8.  Market activity of Broker 4; colors: red=Miami; yellow=Upper Keys; green=Middle Keys; blue=Lower Keys; 
purple=Key West; black=outside 
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Figure 5-9.  Market activity of Broker 5; colors: red=Miami; yellow=Upper Keys; green=Middle Keys; blue=Lower Keys; 
purple=Key West; black=outside  
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Table 5-1.  Region and market participation for each of the five brokers 
Broker Region As Buyer As Seller 

# Certificates # Transactions # Certificates # Transactions 

1 Upper 9,914 60 8,506 28 

2 Upper 2,686 41 1,542 3 

3 Lower 1,845 26 1,427 4 

4 Upper 2,224 17 897 13 

5 Upper 4,408 21 3,466 9 

 
 

Table 5-2.  Number of certificates and transactions (in parentheses) for Broker 1 in each 
year of participation 

Year Certificates Bought 
(# Transactions) 

Certificates Sold 
(# Transactions) 

1997 8,514 (47) 2,216 (6) 

1998 703 (7) 1,678 (5) 

1999 637(2) 4,054 (11) 

2000 60 (2) 559 (6) 

 
 

Table 5-3.  Number of certificates and transactions (in parentheses) for Broker 2 in each 
year of participation 

Year Certificates Bought 
(# Transactions) 

Certificates Sold 
(# Transactions) 

1997 2,679 (40) -- 

1998 7 (1) -- 

1999 -- 1,542 (3) 
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Table 5-4.  Number of certificates and transactions (in parentheses) for Broker 3 in each 
year of participation 

Year Certificates Bought 
(# Transactions) 

Certificates Sold 
(# Transactions) 

1996 1,531 (23) -- 

1997 314 (3) -- 

2000 -- 200 (2) 

2001 -- 500 (1) 

2006 -- 727 (1) 

 
 

Table 5-5.  Number of certificates and transactions (in parentheses) for Broker 4 in each 
year of participation 

Year Certificates Bought  
(# Transactions) 

Certificates Sold 
(# Transactions) 

1997 1,130 (3) -- 

1998 1,094 (14) -- 

2000 -- 595 (7) 

2001 -- 302 (6) 

 
 
Table 5-6.  Number of certificates and transactions (in parentheses) for Broker 5 in each 

year of participation 
Year Certificates Bought  

(# Transactions) 
Certificates Sold 
(# Transactions) 

1997 2,061 (8) -- 

1998 1,011 (9) -- 

1999 1,336 (2) -- 

2000 -- 22 (1) 

2001 -- 2,000 (1) 

2005 -- 1,440 (6) 

2006 -- 4 (1) 
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CHAPTER 6 
CONCLUSIONS 

The broad goal of this research was to examine how an unfacilitated market for 

transferable fishing privileges develops over time and to identify factors that affect the 

market. The Florida spiny lobster trap certificate program, whereby units of effort have 

been tradable since 1993, was used as a case study. The program provides 17 years of 

data and exists in a fishery characterized by two distinct ethnic groups (Latino and non-

Latino), and fishermen working in economically and culturally different regions in south 

Florida. Additionally, provisions for the program included active 10% reductions in the 

number of traps and passive reductions upon transfer of certificates. After examining 

the historical network visualizations of the market for units of effort (traps or trap 

certificates) using spatial and cultural attributes along with a measure of betweenness 

associated with each individual, I focused on three specific aspects of the market: 1) 

factors affecting the negotiated average certificate price of individual transactions; 2) the 

effect of proximity and ethnicity on the incidence of trades; and 3) how distribution of 

certificate ownership has changed, with a focus on the role of brokers in the trap 

certificate market. The main findings are summarized below: 

• The spiny lobster trap certificate market is very active and complex, with many 
individuals participating in multiple transactions with multiple partners. Over time, 
the number of participants and transactions has fluctuated in different seasons. 
Some individuals may act as brokers or informally facilitate inter-regional trades, 
which may have otherwise been hindered by distance. 

• Program provisions of the lobster trap certificate program affect certificate price in 
several ways. The fee required for transfers of Type A certificates, a provision put 
into place to waive fees for transactions between family members, actually 
increased the market price for Type B certificates because fishermen were willing 
to pay more for certificates that did not require a “tax,” as the fishermen called 
transfer fees to the State. Next, the overall goal of the program to decrease the 
total number of lobster traps played an important role in transactions that occurred 
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during years with active and passive reductions, each placing the buyer or seller in 
different negotiating positions for the transactions.  

• Ethnic and spatial characteristics of the fishery also influence the price for a trap 
certificate. Transactions between two fishermen in the same area are observed to 
have a lower price than transactions between fishermen from different areas. 
Additionally, certificate prices in transactions between two Latino or two non-Latino 
fishermen are lower than in transactions between one Latino and one non-Latino, 
based on designations of ethnicity from surnames. Transaction costs may be 
lower for transactions between fishermen who may share the same language 
and/or live in close proximity.  

• Although location and ethnicity influenced certificate price and interviews with 
fishermen indicated that they preferred transactions with a friend, neighbor or co-
worker (i.e., a person that the fisherman already knew), there is no evidence that 
these preferred transactions happened more frequently in the lobster certificate 
market. Most likely, there are many factors that influence how two fishermen 
participate in a transaction together, and location and ethnicity are just two in a 
suite of many factors. The findings suggest that transaction size (the number of 
certificates traded) may be an important factor. 

• Although there have been four fishery-wide 10% reductions since the beginning of 
the trap certificate program and several years with passive reductions, the market 
for trap certificates has remained fairly active and this has allowed the relative 
distribution of certificates among the five study regions to stay nearly the same 
over the past 17 years. Marathon remains the most prominent area with the most 
certificates, while other regions experienced small fluctuations. This suggests that 
the market has allowed certificates to return or remain in the primary fishing areas 
of Miami and the Florida Keys.  

• Individuals acting as brokers played one of the most important roles in the 
development of the trap certificate market. Brokers became most active around 
the 1996-1997 season, generally working via word-of-mouth and by advertising in 
the local paper. Certificate price rose over the next few years, along with certificate 
leasing, according to interviews with fishermen (although data on lease prices are 
not available because this information was not required to be submitted to the 
state). Additionally, brokers paid a substantially lower price for certificates and 
typically sold certificates for a higher price. Brokers were important in consolidating 
latent effort, and specifically buying certificates from individuals who had originally 
been allocated ten certificate, and selling them in bulk to fishermen in Miami and 
the Florida Keys. It is likely that brokers were closely tied to the problems with 
certificate leasing, which was prohibited in 2001, as many individuals exited the 
fishery or scaled down certificate holdings after leasing stopped. 

• Analyzing the certificate market as a social network, and specifically as an 
exchange network, identified individuals acting as brokers in the certificate market 
and highlighted how brokers consolidated certificates and redistributed them in 
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bulk. Lastly, while the Quadratic Assignment Procedure (QAP) of the matrix of 
transactions and attributes matrices did not support the hypotheses that 
transactions are more likely between to fishermen of the same ethnicity or from the 
same area, the social network analysis tool was a new and useful way to examine 
the relationship between transactions and fishery social characteristics.  

Implications for Fisheries Management 

These findings have important implications for the spiny lobster fishery and future 

management decisions for the trap certificate program. First, consistent monitoring of 

the certificate market would be useful to identify changes in the fishery and potential 

problems. This would require periodic analysis of the transfer data to evaluate changes 

in activity and prices. The activity of the certificate market fluctuates but in general 

responds to factors that affect the fishery overall, such as changes in landings and 

market price, or environmental factors. Management can also use tools such as social 

network analysis to identify issues such as new accumulation and concentration; 

regional variation in certificate prices; and exiters and new entrants to the fishery. For 

example, if management goals included minimizing concentration by a certain area, 

gear type, or operation size, or maintaining ownership in a particular area (such as the 

rural communities and Alaska salmon permits in Knapp (2011)), a program to monitor 

the market at specified intervals may identify problems earlier so that provisions could 

be put into place, if possible, or a non-governmental organization (NGO) could provide 

assistance.  

While social network analysis is not the only method to examine changes in the 

market for transferable fishing privileges, tools such as visualizations could help to 

provide graphic representation of complex interactions among market participants, and 

identify patterns over time. Using network metrics such as betweenness may be useful 

to identify key individuals in the market and monitor the activity of potential brokers. 
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Because brokers can provide both benefits (such as lowering transaction costs and 

consolidating shares) and drawbacks (such as contributing to higher share prices), 

management may decide to, for example, limit broker activity or even tax brokered 

transactions. Although examining transfer data may highlight individuals who participate 

in the market more frequently, these people may simply be fishermen trying to expand 

operation size or those who adjust each year, and social network metrics such as 

betweenness provide additional information about individuals occupying beneficial 

positions in the marketplace.  

The spiny lobster fishery is an ideal example of how monitoring by management 

could be useful. Currently there are a few new changes that will affect the spiny lobster 

trap fishery in the near future, therefore having the potential to affect the trap certificate 

and the market. The first is a regulatory change, in that the spiny lobster fishery has a 

limit on how much the total fishery can harvest, called the Annual Catch Limit (ACL) and 

which is a federal requirement. This is the first time that there has been a limit on spiny 

lobster harvest. The current ACL is set at 7.32 million pounds, which is a level much 

higher than landings in recent years, and it is possible that the fishery no longer has the 

capacity to reach this level of harvest. However, the ACL is not separated into 

commercial and recreational quotas, which may affect the trap fishery if the recreational 

fishery continues to grow (and use more of the ACL), or the expanding commercial dive 

sector harvests a larger proportion of the ACL. In sum, if the quantity of lobster that the 

trap fishery can harvest decreases, this will likely affect the market for trap certificates in 

that prices will respond as potential profit from lobster fishing fluctuates; management 

needs to monitor the market to be able to assess the effects of establishment of the 
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ACL and any subsequent adjustments on the lobster trap fishery. For example, 

interviews with fishermen reveal that fishermen in the Lower Keys and Key West 

depend on lobster harvest more after a few months into the season, while harvest in 

Miami, the Upper Keys, and Middle Keys is highest at the beginning of the season. If 

fishermen in the Lower Keys and Key West do not have opportunity to catch lobster 

because the ACL has been exceeded and triggered a closure,1 the valuation of a trap 

certificate may decrease in these areas and certificates may begin to move out of these 

regions. Lobster fishing is an important economic activity in some communities in the 

Lower Keys and Key West, particularly to the fish houses that depend on these 

fishermen, and this could negatively affect the community. Additionally, revenue for 

program administration in part comes from transfer fees, and these funds may diminish 

if certificate value decreases or trading slows due to limited harvest by trap fishermen 

under the ACL. 

Another example of change for the lobster trap fishermen is the emergence of a 

new market for live spiny lobster in China. As a result of this developing live market, 

which pays more for the product, many fishermen have installed live wells on their 

boats. Additionally, the demand and price for lobster certificates is starting to increase, 

with more fishermen wanting to enter the fishery or expand operation size to 

accommodate the new Chinese market. By monitoring the market for trap certificates, 

management will be able to complement other monitoring and also identify problems 

that may result from the live market response.  

                                            
1 Currently the Accountability Measure in place for spiny lobster does not include an in-season closure if 
the ACL is exceeded, but this management measure is used in other fisheries and is a possible measure 
for the spiny lobster fishery.  
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Brokers played an important role in the trap certificate market by consolidating 

latent effort and re-distributing these certificates to fishermen who actually fished them. 

Although the brokers consolidated a large number of certificates, there are still many 

certificate holders with only four certificates (the result of an initial allocation of ten 

certificates and several active reductions), among other certificate holders with varying 

quantities of certificates who no longer fish them. Management could help consolidate 

this effort by identifying individuals who no longer report landings and facilitating 

communication with potential buyers. Not only would this contribute to removing latent 

effort and get certificates to fishermen who will fish them, it likely would result in 

generation of revenue for the program through transfer fees.  

Data collection for certificate transactions should be improved to provide adequate 

information for monitoring (e.g., analysis of the transfer data) the program. This is not 

only the responsibility of management, but also of the fishermen. Currently fishermen 

submit information, including prices, for certificate transfers. It is important that reporting 

is accurate so that monitoring of the certificate market is also accurate, and with the 

lobster trap certificate transfer data, it is possible that actual prices are higher. Without 

reliable price data, particularly if actual prices paid by fishermen are higher, then any 

analysis of economic impacts on the fishermen will not reveal all actual costs for the 

fishermen. As a single source of fishing costs, this may not have much impact, but in 

combination with other costs the additional capital required to purchase certificates may 

be a deciding factor in a fisherman’s decision to enter or exit the fishery, or expand an 

operation size. For example, some fishermen noted that establishment of the trap 

certificate market made entry more difficult, particularly for young people, in that it 
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requires much more capital for new entrants. This is nearly impossible to verify if 

reported prices are lower than actual prices, and therefore could be present a challenge 

for management to justify implementation of a certificate bank or another provision to 

assist new entrants.   

On the management side, the market holds the key to capturing important 

information about the fishery, such as regional differences in share valuation or changes 

in spatial distribution, but this is not possible without correct data from the transaction 

reports. In particular for the trap certificate program, revenue is generated through 

transfers and is based on the sale price. If reported prices are lower than actual price, 

funds for administration will be lost. Additionally management could play a role in 

organizing workshops and other outreach methods should be used to inform fishermen 

on the importance of accurate reporting and involve them in generating new ideas for 

better data collection. While there is no perfect way to collect price information, there 

are certainly ways to improve the quality and accuracy of market data. Lastly, 

management should accommodate Spanish-speaking fishermen to ensure that all 

participants understand how to submit transfer information correctly, and why accurate 

data is imperative to success of the program. 

This being said, fishermen who participated in interviews felt that involvement by 

state and federal managers in actual transfers should still be kept to a minimum. The 

fishermen are in general behaving as expected: they bought certificates to maintain 

operation size after reductions, they seem to make the best effort to minimize search 

costs, and have adapted to the trap certificates and the market. In interviews, fishermen 

indicated that they would prefer that the market be allowed to continue as it currently 
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exists, and were not interested in facilitation of trades by the state or an online 

marketplace. The findings in this study support that the market does not need 

involvement of the managers. However, if fishermen felt that they would benefit from 

facilitation, local and community organizations, including the Florida Keys Commercial 

Fishermen’s Association, or NGOs could play an important role in setting up and 

managing a clearinghouse or electronic trading website. 

Lastly, the trap certificate market is active enough to provide opportunity for new 

entrants to purchase certificates. However, the requirement to buy certificates is a 

requirement for additional capital for new entrants to the fishery, a common problem in 

many fisheries managed with transferable fishing privileges. State or federal 

management could play an important role in establishing a loan program or certificate 

bank to assist new entrants in getting started in the fishery. For example, a portion of 

funds generated by transfer fees could be set aside for loans to new entrants who need 

to buy certificates. Another idea would be to take all or a portion of certificates reverted 

back to the State due to delinquent annual fees, or donated certificates from active 

fishermen, into a bank available to new entrants. In this way, effort would not increase 

since these are certificates that may otherwise be active, and the passive reductions on 

transactions are still in place until trap numbers reach the specified goal. These 

certificates could be loaned out to new entrants for a defined period of time (e.g., five 

years) so that the new fisherman could become established and generate funds to buy 

certificates over several years. Ideas such as these could help alleviate some of the 

negative impacts of the program and contribute to the sustainability of the fishery and 

the fishing communities in south Florida.  
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The use of tradable instruments as management tools is increasing for all 

resources, not just fisheries, and the results of this study—by explicitly capturing spatial 

information on social networks in addition to individual characteristics—can prove 

critical to the development of theoretically sound and effective programs. For U.S. 

fisheries in particular, there is a mandated requirement that the development of new 

management programs consider socioeconomic and ecosystem factors. The results 

and policy recommendations will also be useful to the international fishing community as 

transferable privileges-based programs exist worldwide. Moreover, a better 

understanding of the role of social networks could prove crucial to the establishment 

and success of markets for new resource-based assets and for management reform in 

developing countries where trading is likely to depend primarily on factors captured in 

social network analysis. 

Specifically in the U.S., there are 15 existing catch share programs in all regions 

except for the Western Pacific and the Caribbean. These programs are in addition to 

existing and upcoming programs to manage fisheries with transferable effort shares or 

tradable permits. Additionally, there are about 30 fisheries in the U.S. that are being 

considered for a transferable fishing privilege program at the federal level, including 

individual transferable quotas (ITQs), sectors (group quota), bycatch ITQs, and catch 

shares for the for-hire recreational sector (charter boats and headboats).  

Existing programs have provided case studies to evaluate the effectiveness of 

transferable fishing privileges to reach management goals, and to assess how these 

programs impact the fishermen and communities. However, when the regional fisheries 

management councils review programs and evaluate the impacts, the reviews should 
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include how changes in fishery characteristics over time are affected by and affect the 

meaning of the fishing privileges. For example, environmental factors, seafood markets, 

and fleet composition are dynamic, even over just a few years, and all of these can 

affect the value, demand, and supply of transferable fishing privileges. Additionally, in 

fisheries that experience negative social impacts from these programs, management 

should examine the market for transferable fisheries and consider implementing new 

provisions that may help to minimize negative social impacts, such as facilitating trades 

if there are social or geographic barriers; addressing issues in latent shares; and 

establishing programs to help new entrants and small operations to access shares. 

Most importantly, data quality should be evaluated and collection methods improved, if 

necessary. 

For potential programs under consideration by managers, it is imperative that 

development and design incorporate the social and spatial characteristics of the fishery. 

Each fishery is unique and management should take advantage of the flexibility in 

program design to find the best way to establish the market for the privileges. In 

analysis of expected impacts from the new program, social and economic effects should 

include how the market works under various scenarios of transferability and other 

program provisions. Existing transferable fishing privilege programs have provided 

excellent examples of potential social and economic costs and benefits from this type of 

management, and councils developing a new program should consider all of these 

when designing the privilege market. 

 Additionally for new programs, detailed monitoring and review—including how to 

make changes in the program to address problems that arise—is imperative. There are 
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potential problems that can be anticipated and addressed if the program design 

includes a monitoring program. Data collection is a key part of a monitoring plan and 

should be planned out prior to implementation of a program, and this should include 

input from the fishermen on the best ways to collect and verify information on transfers.  

Significance of Findings 

Costello, Gaines, and Lynham (2008) pointed out the potential for catch share 

programs to reduce overfishing, they also noted the importance that catch share 

programs be designed to accommodate unique characteristics of each fishery. The new 

U.S. national catch share policy emphasizes the importance of developing programs 

that meet the needs of the fishery and the fishing communities. Many studies on 

transferable fishing privileges point out the importance of understanding and 

incorporating the social characteristics and geography of the fishery into program 

design, research and monitoring. This study further highlights the importance of the 

social and spatial characteristics of a fishery in program design and research on 

transferable fishing privilege management.  

This dissertation also emphasizes how studies on markets for transferable fishing 

privileges can contribute to better design for these types of programs. A better 

understanding of how fishermen adapt to this new form of management—most likely 

something significantly different from other forms of management for a fishery—is 

crucial to success of these programs. The function of the market will play a role in 

achieving all ecological and economic goals for the fishery. If the market is not 

functioning as expected, in particular if there are any impediments to transactions being 

carried out, this will compromise the outcomes of the program, including ecological, 

economic and social outcomes. 
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This research also highlights the role of brokers in markets for transferable fishing 

privileges. The presence of brokers do not necessarily lead to negative outcomes, as 

this research shows that brokers are important in consolidating effort and facilitating 

effort flow, which may not have happened without a broker involved. While brokerage 

may not be an intended consequence, brokers may be common (even informal 

brokerage) in these markets, maximizing the important use of social ties and 

contributing to a fluid and active market.  

Lastly, I used social network analysis to examine the trap certificate market, which 

presents an additional tool for fisheries researchers to utilize. There has been increased 

interest in social network analysis in fisheries social science overall, and this 

dissertation presents just a few of the possibilities of answering important questions 

about these markets using this method. Additionally, the use of social network analysis 

in studies on fisheries has been scarce, but is highly appropriate given the importance 

of social ties in fishing communities and is perhaps the key to the development of 

effective transferrable management systems to suit each fishery. This study provides an 

example of the utility of social network analysis to analyze market structure. The results 

could also help to improve the use of economic theory to guide the development of 

effective markets for privileges-based management tools in fisheries.  

Limitations of the Study 

The findings of the study are subject to some limitations. First price data for 

transactions is self-reported, and at best should be considered low estimates. Because 

transfer fees for transactions of Type A certificates are $5 per certificate or 25% of 

certificate price, whichever is higher, it is likely that some fishermen reported lower 

prices to avoid high transfer fees. Additionally, some transactions were part of a larger 
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sale of an entire business, which typically includes boat, traps, and permits along with 

certificates all for one price; in some cases these sales also included traps, permits and 

certificates for stone crab as well, because many lobster fishermen also participate in 

that fishery. For these transactions, it may have been difficult for the buyer and seller to 

identify exactly how much the lobster certificates cost separately from all other 

components of the sale. Lastly, there may be transactions in which dollars were partially 

or not at all involved in the price, such as agreements to trade certificates for gear, 

labor, or other goods and services.  

Another limitation is that this research did not incorporate behavior of individuals 

who did not participate in the market. At this time it is unknown if those who have not 

bought and sold had the same opportunities as those who did participate in the market. 

Some of the fishermen who have not participated may have refrained because they had 

enough certificates to continue operation during reductions, or because they were 

choosing to downsize anyway. Other fishermen may have not been able to find a buyer 

or seller, may not have been able to agree upon an appropriate price, or may not have 

had enough price information to make a decision about participating in the market. The 

findings of this study only apply to fishermen who have bought and sold certificates 

during the duration of the program. 

This study is limited on discussion and analysis of the effects of leasing, a 

prominent characteristic of many transferable fishing privilege markets. Leasing had an 

important role in the lobster certificate market and was likely tied to higher average 

reported prices. Originally leasing was permitted in order to provide flexibility for 

fishermen in adjusting operation size or not fishing temporarily. However, like in many 
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fisheries that have experienced negative impacts due to leasing (Pinkerton and 

Edwards 2009), the Florida lobster fishermen voiced complaints and eventually leasing 

was prohibited. Certificate prices dropped after leasing stopped, indicating that leasing 

did affect certificate prices as well. There was money to be made with this ‘alternative 

use’ for the trap certificates. However, certificate leasing data are extremely limited, and 

price data are non-existent, with the exception of some advertised prices in the local 

newspaper.  

The next limitation is the relatively recent use of social network analysis in studies 

on markets for transferable fishing privileges. The appropriate social network metrics to 

use in an examination of the trap certificate market are still in the exploratory phase. In 

this study, I used the network metrics betweenness, degree centrality and constraint to 

identify brokers and evaluate market position. The theoretical foundations for these 

metrics are appropriate for this study, but future research may reveal more appropriate 

network metrics to apply to markets for transferable fishing privileges. Additionally, I 

used a tool called Quadratic Assignment Procedure to test for correlation between 

transfers and attributes, which I felt was adequate based on the theory and past studies. 

However, QAP may not be the best tool to test hypotheses of market activity and the 

findings should be considered preliminary.  

Future Research 

The next steps to address the above mentioned limitations include several 

possible routes to further explore how the market for lobster trap certificates works. To 

address the issue of incorrect price data, a new price model could be developed that 

further incorporates low estimates. Additionally, reported prices could be compared to 

advertised prices in the newspaper and Craigslist, and used to adjust the price data. 
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Improving the form by which fishermen report transactions could include adding a field 

to report non-monetary payment for certificates as well, in order to incorporate these 

types of trade into analysis. 

Data collection on fishermen who have not bought or sold certificates would yield 

important information that would further understanding of the trap certificate market. 

Specifically, this research will be extended through a survey of fishermen who still hold 

original allocations but have not participated in the market to examine factors affecting 

decisions to buy or sell. The survey will include questions on if a fisherman did not 

participate in the market because he/she could not find a buyer or seller or if the price 

was not acceptable. Additionally there will be questions for fishermen who continue to 

operate despite not having replaced certificate lost through the active reductions. Lastly, 

the survey will also target the more than 300 certificate holders who were allocated ten 

certificates at the beginning of the program, but now hold only four, and collect 

information on why these individuals continue to keep the certificates active and do not 

attempt to sell them. 

Because information on leasing is limited, the study can only be extended to 

address this by incorporating leasing prices that were advertised in the local newspaper. 

Additionally, detailed interviews with fishermen who have worked in the fishery since the 

beginning of the program may be able to provide qualitative information about leasing, 

which will be incorporated into future models and analyses. 

The next steps for social network analysis of the lobster trap certificate market and 

other markets for transferable fishing privileges are without boundaries. For the spiny 

lobster fishery, the use of social network analysis can continue to be refined and new 
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network metrics explored. This research will be extended by 1) identifying structural 

equivalence of individuals in the market to start work on a typology of market 

participants; 2) separating out specific time periods with different factors affecting the 

fishery as a whole for analysis; 3) detailed analysis of regional markets and other sub-

markets that may have emerged during the program, and 4) the effects of new 

regulations for a limit to annual harvest, the growing recreational and commercial dive 

sectors, and the new live market that likely will increase dockside price for spiny lobster. 

Additionally, this research will move forward by applying social network analysis to 

transferable fishing privilege markets in other fisheries. Recently I have conducted 

exploratory social network analysis on the New England multi-species sector quota 

market, a new program that allows fishermen to join “sectors” and receive collective 

quota based on the members’ landings history. Each sector receives an annual 

allocation for 16 stocks of fish, of which fishermen harvest in different areas at different 

times of the year. Quota is allowed to be transferred both between sectors and within 

sectors, providing an interesting example for social network analysis if data become 

more readily available (at this time, only inter-sector trades are reported). It is also 

common in this market for quota to be traded for quota due to seasonal and regional 

variations in availability of the stocks. Because of the complexity of the market, with 17 

sectors (and more to come) and 16 stocks, I plan to explore two-mode network analysis 

as a way to examine how this market develops over time.  

The value of social network analysis to study markets for transferable fishing 

privileges is becoming more apparent and there are studies on other fisheries in 

process. The data are, in most cases, available in that basic information is collected on 
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transfers to track changes in share holdings by an individual or a group. Future research 

in fisheries and with markets for other transferable quotas or shares will likely reveal 

new ways to use social network analysis, contributing to the overall knowledge base of 

these programs. This study is one step in this new direction of incorporating social 

characteristics of fisheries into research on markets for transferable fishing privileges, a 

direction that will improve our understanding and use of this important management 

tool. 
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