Minutes of the W3004 Annual Workshop
May 2015, Ketchikan, Alaska

Participants:
Quentin S.W. Fong, University of Alaska Fairbanks
Matthew Freeman, Mississippi State University
Sherry Larkin, University of Florida
Gil Sylvia, Oregon State University
Hirotsugu Uchida, University of Rhode Island
Diego Valderrama, University of Florida
Quinn Weninger, Iowa State University

Overview: The 2015 research workshop was held in conjunction with the biannual North
American Association of Fisheries Economists (NAAFE) forum in Ketchikan, Alaska from May
20-22. Research results from the project were reported and discussed during sessions of the
NAAFE meeting; the abstracts from these presentations are listed below. A list of peer-reviewed
publications released over the last year is also provided in this report. In addition, a short W3004
business meeting was held on the first day of the NAAFE forum. General plans for the group’s
activities were discussed, including attendance at the upcoming CNREP/LSU meeting in 2016 in
order to increase participation in the multistate project.

Research Paper Presentations by W3004 Participants at the 2015 NAAFE Forum:

SP008
Economic Feasibility of Producing Oysters Using a Small-Scale Hawaiian Fishpond Model

Jessie Chen', Maria Haws?, Quentin S.W. Fong3, PingSun Leung1

! Department of Natural Resources and Environmental Management, University of Hawai'i at
Manoa HI, USA

2 Pacific Aquaculture and Coastal Resources Center (PACRC), University of Hawai'i at Hilo HI,
USA

3 Marine Advisory Program, University of Alaska Fairbanks, Kodiak AK, USA

Friday, May 22 (9:30-9:45)—Aquaculture
While studies have long examined the economic viability of oyster industries along the Pacific

and Atlantic coasts of the mainland United States, Hawai’i has had no industry to speak of in
modern times. This may soon change due to the recent establishment of a long-absent water



quality monitoring program required to classify shellfish growing areas. The first oyster farms
have been established in traditional Hawaiian fishponds and in one case, clams are being
produced in polyculture with shrimp. This potential for a new bivalve market, combined with the
twenty-five-year absence of the industry and dearth of literature on the novel use of fishponds for
the purpose of oyster farming, provide opportunity for an assessment of economic feasibility of
raw oyster production in the state. The State Shellfish Sanitation Plan also differs from those in
other states in ways that entail economic costs. For example, in most cases depuration utilizing
artificial seawater will be required. In order to address the return to risk, capital, and
management, a cost-benefit analysis was conducted with data collected from Hawai'i’s only
certified oyster farm. Results show that net return is near the breakeven point, and is highly
dependent on the optimal levels of three key variables: oyster mortality rate, market price, and
quantity of seed planted. The proposed three-fold expansion has costs reflected primarily in
materials and supply expenses. Total costs did not increase three-fold, as a linear relationship
would imply, thereby suggesting some economy of scale is present.

SP065
Maintaining the Viability of Seafood Processing and Harvesting Industries in Coastal
Alaska: Role of Marine Extension

Quentin S.W. Fong
Alaska Sea Grant Marine Advisory Program, Kodiak Seafood and Marine Science Center,
University of Alaska Fairbanks, Kodiak AK, USA

Wednesday, May 20 (3:45-4:00)—Fishing and Communities

Alaska is the largest seafood producing state in the US. In 2013, Alaska landed 1.88 billion USD
worth of seafood, with a volume of 2.63 million MT. This consists of 34% of the total value and
60% of the total volume landed in the US. Of the top 20 fishing port landing by value, 11 are
from Alaska. Alaska’s seafood industry directly employs more workers than any other industry
sector with more than 60,000. The success of the seafood industry is vital to our coastal
communities. In response to employers and stakeholders concern of the graying or increasing age
of the workforce, the Alaska Maritime Workforce Development Plan was developed by
representatives of the fisheries, seafood, and marine industry sectors, state agencies and the
university in Alaska. Aside from workforce development, stakeholders and policy makers also
recognize the need for business and entrepreneurship development, including seafood to sustain
the economic viability of our fisheries/seafood dependent coastal communities. This presentation
illustrates how marine extension, specifically the Alaska Sea Grant Marine Advisory Program
and the Kodiak Seafood and Marine Science Center assist Alaska’s seafood harvesting and
processing sectors to maintain their viability in the global seafood marketplace. Training
programs such as the Alaska Seafood Processor Institute, Seafood Processor Quality Control to



address the graying of the workforce, research programs such as co-product development to
increase the total value of the catch, and service programs such as one-on-one business and
market development consultations will be presented and discussed.

Putting Local Seafood Into the Alaska School System: Seafood Processor’s Perspectives

Quentin S. W. Fong
Alaska Sea Grant Marine Advisory Program, University of Alaska Fairbanks, Kodiak AK

Hunger and food insecurity in Alaska are significant and growing problems that are exacerbated
by the state’s geographic isolation and extreme climatel-2. Alaska Native and other rural
residents are most severely impacted. In 2008, 19% of Alaska Natives and 22% of rural residents
were food insecure. Per capita income is less than half of the national average in rural
communities and residents suffer from high energy costs, high unemployment rates and limited
local economies. These factors severely limit rural residents’ access to healthy and affordable
foods. On the other hand, Alaska is the largest seafood producing state in the US. Yet, 76

for various reasons, almost all of Alaska’s seafood are exported and does not stay and consumed
in the state. In 2012, the University of Alaska Fairbanks received USDA funding to examine and
possibly develop a program that connects school cafeterias with locally owned fish businesses.
One piece of information needed to achieve the Fish to School program objectives is the capacity
and willingness of Alaska based seafood processors to supply local seafood to the school system.
The results of a survey with Alaskan seafood processors on their motivation to supply fish to
local schools, availability of product forms and species of individual seafood processing plants,
willingness to hold inventory and arrange logistics, pricing structure, and advice to Alaskan
school food service purchasers on how to best source local seafood will be presented and
discussed.

SP048
A Mixed Methods Approach to Analyzing Vietnamese American Fishing Communities on
the Gulf of Mexico

Matthew Alan Freemanl, David Michael Hoffmanz, Rebecca Lynn Schewe3, Brian Dale
Shoup", Joseph Dylan Witt®

! Department of Agricultural Economics, Mississippi State University, Starkville MS, USA
? Department of Anthropology & Middle Eastern Cultures, Mississippi State University,
Starkville MS, USA

3 Department of Sociology, Syracuse University, Syracuse NY, USA



* Department of Political Science & Public Administration, Mississippi State University,
Starkville MS, USA
> Department of Philosophy & Religion, Mississippi State University, Starkville MS, USA

Wednesday, May 20 (2:45-3:00)—Fishing and Communities

As fisheries management becomes more collaborative by seeking input and involvement from
stakeholders, it is important to understand and address the diversity of those stakeholders. Gulf
Coast fisheries communities include diverse racial and ethnic groups, particularly a large number
of Vietnamese Americans involved in all aspects of the seafood industry. Recent disasters,
including hurricanes and the BP Macondo oil spill, have exposed a number of communication
barriers between state and federal agencies and the Vietnamese American fishing community on
the Gulf Coast as well as a lack of reliable socioeconomic data on Vietnamese American fishers
and their management and governance priorities. This research focuses on a mixed methods
approach to create a database of key baseline socioeconomic data on the Vietnamese American
communities affected by fishery management in Mississippi and Alabama and as well as to
identify avenues and barriers for communication between Vietnamese American fishers and state
and federal fisheries-related agencies in the region. In doing so, we discuss using a combination
of 1) face-to-face surveys with Vietnamese Americans in the fishing industry, 2) interviews with
representatives of relevant state and federal agencies, 3) interviews with community
organizations and key informants, and 4) focus groups with Vietnamese Americans in different
aspects of the fishing industry. Collection of this type of data will be used in identifying potential
strategies to improve engagement of Vietnamese American stakeholders in the region and be
crucial to understand the current and future consequences of management choices for diverse
stakeholders.

SP086
Evaluating the impact of the Deepwater Horizon Qil Spill on Red Snapper IFQ Trading
Andrew Ropicki', Sherry Larkin®

! Department of Agricultural Economics, Texas A&M University, Corpus Christi TX, USA
2 Food and Resource Economics Department, University of Florida, Gainesville FL, USA

Wednesday, May 20 (2:45-3:00)—Rights-Based Management

During the first three years (2007-2009) of the Gulf of Mexico red snapper IFQ program most
quota lease trades were local, involving fishers that lived in the same communities. In 2010, the
red snapper quota lease market changed as more IFQ participants began trading quota with
fishers from different regions of the Gulf. One possible cause of the change in trading was the
Deepwater Horizon Oil Spill in April 2010, which led to widespread fishing closures in the



northern Gulf of Mexico that lasted for much of the remainder of the year. Fishing closures led to
some affected fishers looking to lease out their 2010 quota before it became worthless (non-
harvested quota does not carry forward to future years); however, unlike in previous years where
they would trade the quota locally they were forced to lease their quota to different areas of the
Gulf since their neighbors were subject to the same fishery closures. This research compares IFQ
trading data in the years prior to the spill (2007-2009) to 2010 trading data to determine how the
oil spill impacted quota trading. Specifically, this analysis compares 2010 quota trading before
and after the spill to the same periods in previous years to see if the spill changed the nature of
quota trading. In addition, the analysis examines if new trading relationships created in the wake
of the oil spill continued into future years.

SP087
Can Fisher Social Networks be used to Explain IFQ Trading?

Andrew Ropicki', Sherry Larkin®
! Department of Agricultural Economics, A&M University, Corpus Christi TX, USA
2 Food and Resource Economics Department, University of Florida, Gainesville FL, USA

Thursday, May 21 (9:45-10:00)—Rights-Based Management

Many of the tangible benefits of catch share programs (e.g., reducing overcapacity) are
dependent on the trading of shares. Additional trading-related questions (such as whether
landings will change port or be concentrated geographically) are also important to the overall
evaluation of a fishery, but are often asked only during post-implementation program reviews.
Using both quota trading data and survey data on information sharing among Gulf of Mexico
IFQ fishers, this research analyzes the overlap between fisher information sharing networks and
quota trading networks to measure the extent to which quota trading is accomplished through
social networks. Comparing these two networks will provide information on the role of
acquaintanceships in quota trading markets and the value of using fisher survey data on
information sharing to a gain a better understanding of trading behavior. The insights of this
analysis could provide policy makers with a means of estimating how quota will flow through a
fishery prior to implementation of a catch share program by surveying potential participants
(commercial, for-hire, and/or recreational) about their information sharing networks. These
insights would allow policy makers to predict possible issues related to catch share management
in a fishery prior to implementation and design the management program in response to these
potential issues.

SP124



An Analysis of the Impacts of the Deepwater Horizon on the Seafood Industry

Michael T. Carroll, Brad Gentnerz, Sherry Larkin®

' VERTEX, Weymouth MA

2 Gentner Group Consulting, LLC, Tucson AZ

3 Food and Resource Economics Department, University of Florida, Gainesville FL, USA

Thursday, May 21 (4:30-4:45)—Ecosystem Services

This research was carried out for the Bureau of Ocean and Energy Management to assist them in
understanding the economic impacts the Deepwater Horizon Oil spill had on the Gulf of Mexico
seafood industry. In addition to an extensive research effort compiling all research pertinent to
the Gulf seafood industry structure from vessel to market we have reviewed and compiled
available economic impact publications pertinent to the commercial fishing industry. In context
to this information and various other economic data and model sources we have developed an
input/output impact model that calculates these impacts as they occur down the seafood supply
chain. Impacts have been broken down by each Gulf State and key species category, with
estimates of direct, induced and indirect impacts on Sales, Value Added, Employment and
Income. The primary contribution of this research was laying out the supply chain relationships
and market structure to allow for a better understanding how economic impacts occurred during
the post spill period.

SP110
Assessing the Value and Role of Seafood Traceability from an Entire Value-Chain
Perspective

Brian Sterlingl, Martin Goochz, Benjamin Dent3, Nicole Marenickz, Alex Miller", Gil
Sylvia®

!nstitute of Food Technologists, Global Food Traceability Center, Washington DC, USA
2 Value Chain Management International, Oakville, CA

3 Value Chain Management International, Tonbridge, UK

* Gulf States Marine Fisheries Commission, Biloxi, MS

> Hatfield Marine Science Center, Oregon State University, Newport OR, USA

Thursday, May 21 (3:30-3:45)—Markets and Trade
The traceability practices of 48 seafood businesses were assessed as part of an evaluation of nine

global seafood value chains (from harvest to retail). The research was conducted through direct
interviews and written surveys in order to assess the reasons why traceability systems were used



to strengthen business performance. The study was designed to determine which industry,
product, or chain characteristics enhanced a seafood business’ ability to generate benefits from
traceability practices. This included understanding the impacts that traceability information has
on commercial performance and the relationships that exist between individual businesses. Using
a value chain classification scheme, none of the nine chains were found to be “fragmented”, two
were classified as “cooperative”, five were “coordinated”, and two were “collaborative”. Based
on twenty seven benefit categories, collaborative chains generated significantly greater
traceability related benefits than other chains. Most benefits were more important to upstream as
compared to downstream members of a seafood chain. Benefits included enhanced product
quality, reduced costs, and improved risk management. Successful firms exhibited greater
willingness to share information and considered traceability research to be of value to their future
success. Evidence also suggests that traceability information system costs may be scale
dependent and relatively higher for smaller firms. Based on these findings, the research
concludes with policy and research recommendations for businesses, governments, and NGOs.

SP003
The Effect of Oyster Farm on the Neighboring Housing Value in Rhode Island

Pratheesh Sudhakaran', Gavino Puggioni’, Hirotsugu Uchida’, Jim Opaluch'

! Department of Environment and Natural Resource Economics, University of Rhode Island,
Kingston RI, USA

2 Department of Computer Science and Statistics, University of Rhode Island, Kingston RI, USA

Friday, May 22 (9:00-9:15)—Aquaculture 19

From 2000 onwards, the United States saw an increasing trend for the shellfish aquaculture
practices especially along the Northeast coast. Despite the supporting majority of public
regarding the shellfish aquaculture operations, these operations are sometimes opposed by local
communities claiming the devaluation of housing property due to the construction of oyster farm.
Since the uproars against the devaluing of housing property is directly affecting the lives of
public, it is critically important to study the effect of construction of oyster farm on its value. A
difference-in-difference (DoD) model within hedonic price model (HPM) was used to evaluate
the effect of oyster farm on property value. We collected the details of the oyster farms operated
in Rhode Island from the Coastal Resource Management Council (CRMC). Our housing sales
data lists all the housing transactions in Rhode Island between 2000 and 2013. We used a linear
mixed model with lot size as unit level fixed effect and city as random effect. The result showed
that the DoD coefficient associated with interaction of distance bands and the construction of
oyster farm, was statistically insignificant. The statistical insignificance of the coefficients
suggests that there is not much change in housing value due to the construction of oyster farm.



The analysis shows that houses further away from coastline will reduce the value of the property.
One of the caveats of this study is lesser housing transactions since the construction of oyster
farm happened in recent years.

SP079
How can Community-Based Management Improve an QOutcome? The Effects of Revenue
Sharing and Social Capital in a Fishery

Mihoko Tegawa', Hirotsugu Uchida’, Christopher M. Anderson®

! Department of Environmental and Natural Resource Economics, University of Rhode Island,
Kingston RI, USA

? School of Aquatic and Fishery Sciences, University of Washington, Seattle WA, USA

Wednesday, May 20 (4:15-4:30)—Fishing and Communities

We empirically disentangle the efficiency mechanism of revenue sharing, in which a group of
harvesters shares catch and/or revenue among members of a fishery cooperative, by
incorporating the influence of social capital. In addition to each of revenue sharing and social
capital influencing a fishery independently we hypothesize social capital potentially affecting the
efficiency that revenue sharing brings through strengthening collective fishing efforts performed
as a group. This paper provides the first rigorous analysis to measure the effect of revenue
sharing and social capital in a co-managed fishery and to identify the mechanism through which
revenue sharing and social capital affect the outcome of a fishery. We quantified social capital
using controlled economic experiments with fisherman subjects. Using a panel dataset containing
10 fishery groups and random-effects model with wild cluster bootstrap for small sample
inference, we find evidence of the long-run positive effect of trust in a community on an
economic outcome. The results also show that the fisheries with fishers having similar
information network size achieve better stock conditions over time. However, we find no robust
evidence of the effect of revenue sharing directly improving an outcome in a fishery or the effect
of both revenue sharing and social capital interacting to affect the fishery or its management
outcomes.

SP103
Nonlinear Inverse Almost Ideal Demand System for Shellfish in Rhode Island: A Market
Study

Pratheesh Sudhakaran, Hirotsugu Uchida



Department of Environment and Natural Resource Economics, University of Rhode Island,
Kingston RI, USA

Thursday, May 21 (2:15-2:30)—Markets and Trade

The opening and closing of the shellfish harvest area inevitably influences the market,
particularly the exvessel prices that harvesters receive. Without a better understanding of
shellfish market and its behaviors, it is impractical to determine the impact of management
policies on the market as well as the fishery resources. Using Rhode Island data, this study aims
to understand and quantify the market interactions of wild harvested shellfish products in Rhode
Island. Specifically, we estimated how sensitive are the exvessel prices of shellfish products
(three market categories for quahog, scallop, and whelk) with respect to the quantity landed, both
of its own and other products. The data were obtained from Statistical Atlantic Fisheries
Information System (SAFIS) and analyzed using Nonlinear Inverse Almost Ideal Demand
System (NL-IAIDS) to estimate the price sensitivity of shellfish. We found that exvessel prices
were inflexible to the variation in quantity landed, however the magnitude of sensitivity varied
across products: most sensitive was necks and least sensitive was cherrystone. The study also
found that shellfish products included in this study were all substitutes to each other which have
a policy implication. The substitutive relationship between the shellfish species would help
fishermen to maintain their profit by switching to catch other species/products if catch of one of
the species/products is predominant. However, the magnitude of the relation varies with
products. Our result showed that the relationship was stronger between necks and cherrystone
quahog and least affected between cherrystone and scallops.

SP108
Do Fishermen Benefit from MSC Certification? Analysis of Ex-vessel Prices in Multiple
Fisheries

Adam Stemle', Hirotsugu Uchida', Cathy Roheim?

! Department of Environment and Natural Resource Economics, University of Rhode Island,
Kingston RI, USA

2 Department of Agricultural Economics, University of Idaho, Moscow ID, USA

Thursday, May 21 (4:15-4:30)—Markets and Trade

Fisheries certification programs utilize an ecolabel to create market-based incentives for better
management and ecological improvements in ocean fisheries. The Marine Stewardship Council
(MSC) ecolabel has the longest and broadest presence in the market relative to other fisheries
ecolabels, and represents 10% of seafood the global market, having certified 224 fisheries. A



number of studies have investigated whether consumers are willing to pay a premium for
ecolabeled seafood, such as the MSC ecolabel, relative to non-ecolabeled seafood and found
evidence that consumers indicate a preference for ecolabeled seafood. However, relatively little
literature exists on the economic benefits of ecolabeling programs on fishermen, such as to
dockside prices. The focus of this paper is to examine the effect of MSC certification on exvessel
prices of three different certified fisheries (e.g., the treatment) relative to exvessel prices from
fisheries that are similar yet not certified (e.g., the control). Fisheries included as certified
fisheries are Alaskan salmon, Alaskan halibut, and the Kyoto Danish Seine Fishery Federation
(KDSFF) flat-head flounder in Japan. The contribution of this paper is thus in providing an
analysis of the effect of MSC certification on relative prices between certified and non-certified
fisheries for several fisheries. Our models produced results that indicate that different fisheries
(and different species for salmon) have experienced different economic effects from certification.

MSC, FPIs, and Everything in Between: Assessment of the Evolving Markets for
Certification and Sustainable Seafood

Hirotsugu Uchida
University of Rhode Island

Certification labels for commercially caught fish and crustaceans are a growing trend whose
premise is the creation of incentives that will encourage fishing firms to employ more sustainable
practices. For the most part, this trend was fueled by the growth of the Marine Stewardship
Council (MSC). Moving forward, however, there are several certification programs with varying
levels of participation by the retail and producing sector that could give rise to competition to
MSC and between these new labels. Another issue that established certification programs face is
how to ‘reward’ those fisheries making progress towards certification, but not yet not at
conditions necessary to achieve the status. Fisheries Improvement Projects (FIPs) have partially
filled that niche.

A critical question, however, is whether the expansion of FIPs may ultimately undermine the
environmental benefits generated through certification. With fisheries certification, buyers in the
market (from processors, distributors up to the retail sector) reward certified fisheries via
increased market access, possible price premiums or other market benefits for the certified
fishery. In contrast, FIPs create a scenario where fisheries are rewarded with market access,
possibly before significant improvements in the sustainability of the fisheries have occurred.
While this may provide an economic incentive for further environmental improvements, studies
have shown that a preponderance of FIPs are ‘stuck’ at an early stage of the FIP process. Direct
competition in the marketplace between MSC certified and FIPs products may lead to FIP



fisheries explicitly not pursuing MSC certification, given the market opportunities being already
presented by engaging in FIPs.

Another important question to be addressed is whether the growing number of certification
programs for fisheries, in addition to the MSC, is undermining significant environmental
improvements. These include the Responsible Fisheries Management program used by Alaska
and others, country-specific certifications, such as those by Japan, Iceland and Norway (and
proposed by NMES for the US), and private certifications such as by the Friends of the Sea.
Numerous benchmark studies have shown, for the most part, that MSC is the gold standard in
terms of the environmental benefits. However, it is not clear to what extent these programs also
undercut the value of MSC certification.

This special session is proposed by a group of researchers (Uchida, Roheim, Frank Asche, and
James Sanchirico) working on above issues. Specifically, the group is working on the project to
provide insights into the following:

(1) The consumer, producer, and retail outlets roles in the provision of sustainable seafood;

(2) The extent seafood products from FIP-engaged fisheries are substitutable with more formal
certified sustainable seafood; and

(3) The perceptions of agents throughout the value chain on the substitutability of seafood across
the various certification programs.

Prior to the NAAFE meeting, the group will gather and compile information on these topics
through extensive review of academic literature and interviews with industry and FIPs. We
anticipate that the literature review will present a series of hypotheses as to what drives demand
for sustainable seafood, and what might affect the relative positioning of FIPs versus certification
— as well as how the various certifications substitute for one another. Then, in order to place
these hypotheses in the context of current behavior and practice within the seafood sector, we
will conduct a series of discussions with individuals in the seafood supply chain. Targeted
industry experts include, but will not be limited to, Bill DiMento at Highliner Seafoods, Logan
Kock at Santa Monica Seafoods.

The proposed special session will first involve the research group’s presentation of the
preliminary findings. The presentation will be followed by a keynote speech by Jim Anderson,
who formally led the fishery program in the World Bank and seafood markets expert, on the role
of MSC and FPIs in the context of fisheries in developed and developing countries. After the
keynote speech, panelists listed above will be invited onto the stage. Panel discussion on the
topic will be moderated by Uchida (lead), Roheim, and Asche.

Thus, the proposed special session will serve two purposes: 1) to raise the profile of the issues
identified to members of our disciplinary field, hopefully spurring other researchers to begin



their own investigations of these complex issues; and 2) to obtain feedback from other fisheries
economists in academia, regulatory agencies, and environmental NGOs, as well as non-
economists from a diverse set of backgrounds.

SP064
Testing the Cost Effectiveness of Manual Removal Strategies for the Containment of
Invasive Lionfish Stocks in a Caribbean Reef

Kathryn Ann H. Fields, Diego Valderrama
Food and Resource Economics Department, University of Florida, Gainesville FL, USA

Friday, May 22 (10:45-11:00)—Lagniappe

Two species of the Indo-Pacific lionfish (Pterois miles and P. volitans) have rapidly expanded
throughout the Gulf of Mexico, mid- and south Atlantic and the Caribbean following their
introduction to Florida coastal waters during the mid-1980s through releases from marine
aquaria. There is overwhelming scientific agreement on the threats that this invasion poses to a
wide range of native species, including grunts, snappers, and groupers. Because eradication of
lionfish is unfeasible, scientists and conservationists are urging the implementation of lionfish
management plans in order to reduce the environmental and economic impacts of the invasion to
a manageable scale. Recent studies indicate that persistent removal of lionfish by spearheading
does help control lionfish populations and help native fishing rebound. Through mathematical
modeling and field tests, researchers have found that reducing lionfish stocks by about 75 to 90
percent leads to the rapid recovery of native fish numbers (Green et al. 2014). Data on prey fish
and lionfish densities as well as spearheading catch rates were collected from lionfish derbies
held at the Bacalar Chico Marine Reserve, Belize, in 2014. These data were used to estimate
reef-specific target lionfish densities leading to the recovery of native prey species in the marine
reserve as predicted by the Green et al. (2014) model. The fishing costs involved in reaching the
target densities were also estimated to evaluate the overall effectiveness of manual removal
techniques as a management strategy for invasive lionfish stocks.

SP051
A Global Game of Capital Divestment in a Quota-Managed Fishery

Keith Evans', Sunanda Roy?, Rajesh Singh?, Quinn Weninger>
! Department of Economics, St. Lawrence University, Canton NY, USA
2 Department of Economics, lowa State University, Ames [A, USA



Thursday, May 21 (10:30-10:45)—Rights-Based Management

We develop a model where individual fishermen must decide whether to remain active in an
ITQ-managed fishery or exit and allocate their capital endowment to an alternative use.
Fishermen have private information about their own productivity, which determines the profit
potential of their vessel/fishing operation. They however do not observe the productivity of other
fishermen. In a game of imperfect information, fishermen choose to remain active or exit based
on their own productivity and their beliefs about the distribution of productivity in the fishing
population. We prove the existence and uniqueness of this global game equilibrium for a range
of parameters. In a unique equilibrium, fishermen follow a threshold strategy: remain active if
own productivity exceeds a given threshold; otherwise exit. If the cost of capital remains below
an upper bound, a unique threshold equilibrium as described above always exists. Furthermore,
the lower the cost of capital, the higher is this threshold productivity. We find that equilibria
under imperfect information substantially deviate from that under perfect information because
under the former fishermen cannot accurately forecast quota market outcomes. Under imperfect
information, they learn about the average productivity only over time, and the fleet’s transition to
its efficient level only occurs gradually, as observed in practice. Using data from the pacific
ground fish trawl fishery which switched to ITQ management in 2012, we calibrate our model by
using stochastic frontier econom