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I. Background and Qualifications.

I am currently President of Gentner Consulting Group.  I have over 25 years
of experience in fisheries management.  Before starting Gentner Consulting Group 
in 2007, I worked for the National Marine Fisheries Service (“NMFS”) as a Senior 
Research Economist in the Office of Science and Technology. While employed by 
NMFS, I ran the recreational economic data collection program designing and 
conducting expenditure surveys, demand surveys, and industry surveys to supply the 
data necessary to fulfill NMFS policy analysis mandates, including the creation of 
social impact indices. I also chaired the economic impact working group for NMFS 
developing national standards for fisheries economic impact modeling for both 
commercial and recreational sectors, developing the standards and guidelines for 
regulatory impact reviews within NMFS, and developing and maintaining social and 
economic indices.  I am an expert in fisheries rapid assessment currently trained in 
the commercial and recreation Fishery Performance Indicator (“FPI”) tool.  
Additionally, I was a developer of the recreational FPI tool. I have conducted 
recreational FPI assessments in Mexico, Costa Rica, Grenada, and the Dominican 
Republic.  I have also conducted commercial FPI assessments of pelagic tuna fisheries 
in Grenada, the Dominican Republic, St. Vincent and the Grenadines, Barbados and 
Bermuda, including industrial longline and small-scale pelagic troll fisheries.  

As an outgrowth of my economic development work, I am a founding member 
and director of 1Skip Fishery Development, which is a co-owner of the Grenadian 
National Export Traceability Technology Corporation (“GNEXTT”), a tuna processing 
plant in Grenada. I am the Fishery Improvement Plan (“FIP”) coordinator for the 
Grenada yellowfin and bigeye tuna – longline, troll and dropline FIP 
(https://fisheryprogress.org/node/14317).  

I have published widely on areas beyond national jurisdiction (“ABNJ”) tuna 
issues including recent reports that include examination of the use of incentive 
compatible mechanisms to manage tuna fisheries with particular focus on small 
island developing states. I know fishery supply chains intimately and understand the 
US market and the global market for fishery products.   

I have an M.S. in Agricultural and Natural Resource Economics from Oregon 
State University, have a B.S. in Forestry from Northern Arizona University, and have 
completed the Ph.D. core at the University of Maryland. I have published over 27 
journal articles, book chapters, and technical reports on commercial and recreational 
fisheries in the United States.  My curriculum vitae (“CV”) is attached.   

mailto:brad@gentnergroup.com
https://fisheryprogress.org/node/14317


    6645 N. Waycross Road 
Tucson, AZ 85743 

brad@gentnergroup.com 
202.455.4424 

 

3 
 

 My CV, which is attached, includes a partial list of all publications I have 
authored or co-authored in the previous 20 years, and all such publications in the last 
10 years. 
 
II. Scope of Work. 

 
Prior to my retention as an expert witness for the Plaintiffs in this case, I was 

already familiar with coastal fisheries management in North Carolina through prior 
work.  Specifically, I authored the Comparison of the Economic Impact of the Striped 
Bass, Red Drum and Speckled Trout Fishery by Sector in North Carolina, a 
whitepaper, for the Coastal Conservation Association in 2011.  I also was the project 
manager for the publication A Biological and Economic Evaluation of Imperiled 
Marine Fish Stocks and the Stock Assessment Process in North Carolina, UMCES 
Technical Report Series #TS-703-17 authored by Nesslage and Dumas (2017 
referenced in the list below).  I also produced a summary document from that report 
and updated that summary a few years later.  

 
I lived and fished in North Carolina in the mid-90s when I was a Forester and 

have been very familiar with the fisheries management issues in the state since. I am 
an active participant in the management council process in the United States and the 
South Atlantic in particular, attending 3 South Atlantic Fishery Management 
Council (SAFMC) meetings in 2023. I will attend 3 SAFMC meetings again this year. 
I am very familiar with the paradigm the federal government follows and other US 
states follow and how those paradigms differ from how NC manages its fisheries. 

 
I have been retained by plaintiffs, first, to provide testimony regarding three 

economic concepts commonly used to inform and guide fisheries management 
decisions, and two primary competing business models widely recognized in fisheries 
management worldwide that are also used to inform and guide management 
decisions.  The three economic concepts are:  maximum sustainable yield, optimal 
yield, and maximum economic yield.  The two business models are the 
volume/commodity and value-based management models. 

 
I will also provide my observations and conclusions in this report regarding 

how coastal fisheries have been managed in North Carolina in relation to those 
economic concepts and business models, and importantly, the benefits that fisheries 
management policy changes could have for all North Carolina citizens. In the process, 
I will address the federal model for marine fisheries management, how fisheries 
management in North Carolina compares to that federal management model, what I 
have observed in other states from an economic management perspective, and how 
North Carolina coastal fisheries management adversely impacts sustenance 
fishermen, particularly low-income fishermen.  
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I have reviewed the following documents or data sets: 
 

• I examined the NOAA Commercial landings statistics: 
http://www.st.nmfs.noaa.gov/commercial-fisheries/index. 

 
• I examined the NOAA Recreational landings and effort statistics: 

http://www.st.nmfs.noaa.gov/recreational-fisheries/data-and-
documentation/run-a-data-query. 

 
• I examined and compiled different regulations and fishery management 

policies by Southern states to enhance value or increase conservation.  
 

• I reviewed the Annual Sea Turtle Interaction Monitoring of the Anchored Gill-
Net Fisheries in North Carolina for Incidental Take Permit Year 2021. 

 
• I reviewed the Plaintiffs’ Disclosure of Expert Witness Topics. 

 
 
In my scope of work I have also specifically relied upon the following papers or 

other publications: 
 

• Anderson, Lee G. 1977. The Economics of Fisheries Management. Blackburn 
Press. Second Edition 1986. New Jersey. 298p. 

 
• Clark, C. W. 1973. The economics of overexploitation. Science 181:630–634. 

 
• Cunningham, S., A.E. Neiland, M. Arbuckle and T. Bostock. 2009. Wealth-

Based Fisheries Management: Using Fisheries Wealth to Orchestrate Sound 
Fisheries Policy in Practice. Marine Resource Economics. 24:271-287. 

 
• Fonner, R. and G. Sylvia. 2015. Willingness to pay for multiple seafood labels 

in a niche market. Marine Resource Economics. 30(1): 51-70. 
 

• Gentner, Brad. 2018. Innovative Incentive-Based Tools in Reform of Highly 
Migratory Fisheries at Project Development and Regional Scales. World 
Wildlife Fund, Inc. Washington, DC. 148p. 

 
• Gordon, H. S. 1954. The economic theory of a common-property resource: the 

fishery. Journal of Political Economy 62:124–142. 
 

• Grafton, R. Q., T. Kompas, L. Chu, and N. Che. 2010. Maximum economic yield. 
Australian Journal of Agricultural and Resource Economics 54:273–280. 
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• Hadley, John. 2015. Survey of Commercial Fishing License Holders for 

Personal Consumption of Seafood Caught with Commercial Gear. North 
Carolina Department of Environment and Natural Resources. North Carolina 
Division of Marine Fisheries. License and Statistics Section. May 2015. 

 
• Harrison, Jane, John Whitehead and Barry Nash. 2021. Consumer Demand 

for North Carolina Seafood: The Choice Experiment Analysis. North Carolina 
Sea Grant Publication UNC-SG-21-02B. 14p. Available online at 
https://ncseagrant.ncsu.edu/wp-content/uploads/2021/03/Choice-
Experiment_NC-Seafood_updated.pdf. Last accessed 2/26/2024. 

 
• Hood, P.B., A. Strelchek and P. Steele. 2007. A History of Red Snapper 

Management in the Gulf of Mexico. American Fisheries Society Symposium 
60:267-284. 

 
• Jaffrey, S. H. Pickering, Y. Ghulam, D. Whitmarsh, and P. Wattage. 2004. 

Consumer choices for quality an sustainability labelled seafood products in the 
UK. Food Policy 29(3): 215-228. 

 
• Kompas, T. 2005. Fisheries management: economic efficiency and the concept 

of ‘maximum economic yield.’ Australian Commodities 12:152–160. 
 

• Kompas, T., C. M. Dichmont, A. E. Punt, A. Deng, T. N. Che, J. Bishop, P. 
Gooday, Y. Ye, and S. Zhou. 2010. Maximizing profits and conserving stocks in 
the Australian northern prawn fishery. Australian Journal of Agricultural and 
Resource Economics 54:281–299. 

 
• Li, Shanshan and Zein Kallas. 2021. Meta-analysis of consumers' willingness 

to pay for sustainable food products. Appetite. Volume 163. 
 

• NMFS. 2022. Gulf of Mexico Red Snapper Individual Fishing Quota Report 
(2021 update). National Marine Fisheries Service. SERO-LAPP-2022-1.  

 
• Nesslage, Geneviève M. and Christopher F. Dumas. 2017. A Biological and 

Economic Evaluation of Imperiled Marine Fish Stocks and the Stock 
Assessment Process in North Carolina. UMCES Technical Report Series #TS-
703-17. 146p.  

 
• North Carolina Rural Economic Development Center (NCREDC). 2013. A 

supply chain analysis of North Carolina’s Commercial Fishing Industry. A 
briefing paper by the NCREDC. UNC-SG-13-01. September 2013. 50p.  
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https://ncseagrant.ncsu.edu/wp-content/uploads/2021/03/Choice-Experiment_NC-Seafood_updated.pdf.%20Last%20accessed%202/26/2024
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• NCDMF. 2016 Annual Report.

• National Marine Fisheries Service. 2016a. Commercial Landings Online 
Queries. http://www.st.nmfs.noaa.gov/commercial-fisheries/index.

• National Marine Fisheries Service. 2016b. MRIP Online Queries. 
http://www.st.nmfs.noaa.gov/recreational-fisheries/data-and-documentation/
run-a-data-query.

• Pascoe, Sean, Olivier Thebaud and Simon Viera. 2014. Estimating Proxy 
Economic Target Reference Points in Data-Poor Single-Species Fisheries. 
Marine and Coastal Fisheries. 6(1): 247-259.

• Roheim, C.A., P.O. Sudhakaran, and C.A. Durham. 2012. Certification of 
shrimp and salmon for best aquaculture practices: Assessing consumer 
preferences in Rhode Island. Aquaculture Economics and Management. 16(3):
266-286.

• Scott, A. 1955. The fishery: the objectives of sole ownership. Journal of Political 
Economy 63:116–124.

I have also reviewed: 

• The Amended Complaint, Answer and State responses to interrogatories (1st 

set) in the lawsuit.

• NC Marine Fisheries Commission Quarterly Business Meeting Day 2 
(August 2018): https://youtu.be/-C3ZRm5EIGc.

• Videotaped Deposition of Katherine Barnhardt Rawls, taken by Plaintiffs on 
May 5, 2023.

III. Sustainable Fisheries Management:  The Goal for Public Resources Usage.

A. Economic Concepts in Fisheries Management.

For millennia, the use of coastal fisheries resources has been an economic 
driver for human populations. First, fish stocks, reduced to personal possession, 
served as a rich source of sustenance for people dwelling on or near the coast, as they 
still do. With time, fish began to be bartered or sold, bringing them into the stream 

mailto:brad@gentnergroup.com
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of commerce. That common pool, economic wealth was historically so abundant that 
it was once thought to be limitless, and little consideration was given to harvest 
restrictions or other resource conservation. But human population increases spurred 
ever increasing harvest demands, and once abundant fish stocks began to decline, 
even to the point of collapse. As a result, governments realized that fisheries resource 
management was critical to the continued use of these finite, common pool (publicly 
owned) resources.   
 

The basic goal of coastal fisheries management by government agencies is 
relatively straightforward:  promoting public use of a valuable, common pool resource, 
while ensuring continued sustainability of that resource over time. There are three 
economic concepts commonly used to inform and guide fisheries managers concerning 
resource sustainability. Those concepts are “maximum sustainable yield,” “optimal 
yield” and “maximum economic yield.” Each of those terms is defined below, with 
specific reference to North Carolina fisheries management:   
 
• Maximum sustainable yield (“MSY”) is management aiming for maximum 

sustainable harvest. At least since 2004, North Carolina’s fisheries statutes have 
reflected MSY as a, if not the, management goal. However, as discussed below, 
managing to MSY is extremely difficult, and the State has failed to sustainably 
manage several important fisheries because it has allowed and is allowing harvest 
to exceed MSY on stocks that are declining.  
  

• Optimal yield (“OY”) is management aiming at a long-term harvest average for 
the greatest overall benefit to the nation or state. It is MSY, discounted by 
relevant economic, social and/or ecological factors. Federal marine fisheries 
management is based upon OY, and prior to 2004, OY was also the statutorily 
adopted concept for fisheries management in North Carolina under the Fisheries 
Reform Act of 1997 (“FRA”).  
 

• Maximum economic yield (“MEY”) is management aiming for value of the largest 
positive difference between total fishing revenues and total costs of harvest, 
providing the level of catch that provides the maximum net economic benefits or 
profits to society.  MEY has never been explicitly recognized, nor used, by the State 
in its management of North Carolina public trust fisheries resources. 

 
1. Maximum Sustainable Yield. 

 
MSY represents the peak of the yield curve. By that, I mean it is the “razor’s 

edge” of maximum yield in pounds of fish that can be removed from a stock without 
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leading to stock depletion. Assuming the typical Schaeffer yield curve,1 it is common 
to define MSY as a function of population size (see Figure 1). MSY, then, is the 
maximum yield that can be sustained indefinitely without depleting the overall stock 
biomass. It balances the life history characteristics of the stock and stock 
reproduction (called “recruitment” in fishing terms) against natural (non-fishing) 
mortality and harvest. Harvest is comprised of all sources of fishing mortality, i.e., 
both commercial and recreational catch, including all bycatch. 

 
There are a multitude of reasons why fisheries managers would want to set 

harvest levels less than MSY as a management target, which can be summarized into 
two major groups. First, economic benefit to commercial fishermen is maximized by 
harvesting less than MSY. This result is reinforced further in practice, as setting 
harvest control rules (“HCRs”) at MEY also increases benefits for seafood consumers 
and for recreational anglers.2 Second, backing off MSY accounts for the uncertainty 
in all the inputs into a stock model (which is essentially a characterization of a 
current fish stock that may be used to predict the way a fish stock will respond to 
management policies). Both of these reasons for reducing harvests from MSY are 
discussed in detail below. Staying on that “razor thin” MSY target—the maximum 
quantity of fish you can harvest annually without causing stock depletion or other 
long-term resource harm—is, in all practicality, impossible. Moreover, if managers 
fall off (exceed) the right side of that maximum yield curve, overfishing the stock will 
result, and the economic benefits of the stock will be eroded. Nevertheless, MSY 
continues to guide coastal fisheries management policy in North Carolina. 
 

2. Optimum Yield. 
 
Optimum yield is the point on the yield curve below MSY that considers and 

accounts for the risks inherent in setting HCRs by reducing the yield, i.e., allowable 
harvest. OY is MSY reduced for risk and/or societal goals for fishery management. It 
can also encompass economic goals as well and, in many definitions of the terms, OY 
= MEY. For these reasons, OY is always less than MSY, if only because science never 
has perfect information.  

 
1 The Gordon-Schaefer model is a bioeconomic model applied in ocean and 
coastal fisheries management. It may be used to compute MSY, and in doing so, 
considers biological growth rates, carrying capacity, and total and marginal costs and 
revenues. 
2  The term “recreational angler” or “recreational fisherman” is too often 
narrowly confined to those individuals who harvest public fish stocks for sport, or 
“recreation.” However, in reality, those terms encompass all public trust fisheries 
resource users who harvest fish for personal, not-for-profit use, employing non-
commercial gears. It in this broadest sense that the term “recreational fisherman” is 
used in this report. 

mailto:brad@gentnergroup.com
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In 1976, the U.S. Congress enacted the Magnuson Stephens Fishery 

Management Act (“MSA”). That act created a series of national coastal fisheries 
management standards. National Standard 1 (NS1) states that “Conservation and 
management measures shall prevent overfishing while achieving on a continuing 
basis the optimum yield (OY) from each fishery for the U.S. fishing industry.”3 Title 
16 of the U.S. Code, 16 USC § 1802(33), defines OY as: 

 
The term “optimum”, with respect to the yield from a fishery, means the 
amount of fish which— (A) will provide the greatest overall benefit to 
the Nation, particularly with respect to food production and recreational 
opportunities, and taking into account the protection of marine 
ecosystems; (B) is prescribed on the basis of the maximum sustainable 
yield from the fishery, as reduced by any relevant social, economic, or 
ecological factor; and (C) in the case of an overfished fishery, provides 
for rebuilding to a level consistent with producing the maximum 
sustainable yield in such fishery. 

 
3. Maximum Economic Yield. 

 
MEY is management that provides the maximum net economic benefits or 

profits to society from management of the fishery. Much research stretching back into 
the 1950s has shown that the harvest level at MEY is always less than or equal to 
MSY (Gordon 1954, Scott 1955, Clark 1973, Anderson 1977, Kompas 2005, Grafton 
et al. 2010, Kompas et al. 2010, Pascoe et al. 2014, and many others). Figure 2 
illustrates this result, and it has been proven over and over again. Depending on the 
cost structure in the fishery under consideration and the shape of the yield curve, 
MEY could be a long way away from MSY, or fairly close to it. As a practical matter, 
MSY and MEY are closest when the seafood processing sector is obtaining high profit 
margins by shipping fish out of state. However, when consumers have a desire for 
local, fresh seafood and are willing to pay a premium for native product and/or 
sustainability, then MEY again moves away from MSY. Additionally, recreational 
anglers—who are limited in the gears they can use to fish—need denser, more 
abundant stocks of larger fish, so the benefits accruing to citizens who harvest fish 
for personal use, rather than for profit, are maximized well to the left of MSY in all 
cases.  

 
When looking at the total benefits, or value, accruing to citizens of any state, 

including commercial fishermen, consumers, sustenance fishermen and sport 
fishermen, MEY is always going to be left of MSY, and often by a large margin. The 

 
3  https://www.ecfr.gov/current/title-50/chapter-VI/part-600/subpart-D/section-
600.310.   

mailto:brad@gentnergroup.com
https://www.ecfr.gov/current/title-50/chapter-VI/part-600/subpart-D/section-600.310
https://www.ecfr.gov/current/title-50/chapter-VI/part-600/subpart-D/section-600.310


    6645 N. Waycross Road 
Tucson, AZ 85743 

brad@gentnergroup.com 
202.455.4424 

 

10 
 

overall public, economic benefits are often much greater when managing to ensure 
maximum stock abundance, rather than managing to ensure continuing maximal 
commercial exploitation. When you factor in a consumer’s willingness to pay for a 
“sustainability” label in addition to a “locally caught” label, this result is further 
reinforced. Consumer preferences are discussed in detail in Section IV.D., below. 
Finally, for the sustenance fishermen, greater stock abundances reduce their costs to 
feed themselves. That issue is fully discussed in Section V., below. While harder to 
quantify economically, providing food for the food-insecure should always be a 
primary goal of fisheries management.  

 
Unfortunately, it can be very difficult to accurately measure where an MEY 

management target should be set, as sufficient data on relative user benefits are 
seldom available to make that determination. However, there is a second compelling 
reason to back off of MSY as the management target, and that is uncertainty, which 
is more fully discussed in Section III.C, below. Uncertainty moves HCRs towards 
MEY for completely different, but complimentary reasons. It turns out that in 
practice, being precautionary in setting HCRs increases overall public, economic 
benefits, while also enhancing the ability of managers to stay within sustainability 
limits.  

 
B. The Federal, Optimum Yield Model for Sustainably Managing Coastal 

Fisheries. 
 
Because many U.S. stocks have been historically overfished, managers, 

stakeholders and Congress worked to bring accountability measures to deal with the 
various management uncertainties, and to quit allowing HCR harvest limits to be 
exceeded over and over again in federally managed fisheries. The MSA 
Reauthorization Act in 2007 established a process designed to formally account for 
management uncertainties and at the same time maximize public, economic benefits 
through a multi-step process.4 Figure 3 is a graphical representation of the federal 
management concepts discussed below. First, MSY is established from the stock 
model. The goal is to then discount MSY by relevant factors to set OY, which as 
previously set forth is defined as the long-term average harvest providing the highest 
benefit to the nation.5 OY is supposed to account for commercial fisherman values, 
recreational (including subsistence) fisherman values, and the more difficult to 
quantify values of ensuring that fisheries resources and the environment are 
protected overall. OY can never be higher than MSY. Moreover, OY should account 
for any rebuilding plans required to restore an overfished stock to long-term 
sustainability. Generally speaking, OY is never set explicitly, but is instead the end 

 
4  https://www.fisheries.noaa.gov/topic/laws-policies.   
5  https://www.pcouncil.org/fact-sheet-annual-catch-limits-and-other-
management-thresholds/.   

mailto:brad@gentnergroup.com
https://www.fisheries.noaa.gov/topic/laws-policies
https://www.pcouncil.org/fact-sheet-annual-catch-limits-and-other-management-thresholds/
https://www.pcouncil.org/fact-sheet-annual-catch-limits-and-other-management-thresholds/


    6645 N. Waycross Road 
Tucson, AZ 85743 

brad@gentnergroup.com 
202.455.4424 

 

11 
 

result of the legally required process for determining it, and OY is equivalent to the 
annual catch limit (discussed below) or the harvest rule that arises from this process.  

 
Under the MSA process then, managers first set the Over Fishing Limit 

(“OFL”). The OFL is the maximum amount of fish that can be caught without 
resulting in overfishing. From the OFL, managers then set the Acceptable Biologic 
Catch (“ABC”). The ABC explicitly incorporates (accounts for) the uncertainty 
resulting from estimating the OFL. The ABC can be less than or equal to the OFL, 
but is generally set strictly less than the OFL. The ABCs are generally codified into 
a control rule for a single species or a group of species, and ABCs generally consider 
the probability of overfishing and the biomass estimate variance. The higher the 
biomass variance, the larger the buffer, i.e., the lower the available harvest. Biomass 
variance is the uncertainty that the stock model is specified correctly and measuring 
the stock size correctly. Similarly, the higher the probability of overfishing, the higher 
the buffer. The probability of overfishing is typically a politically set figure, not a 
quantitative figure, whereas biomass variance is quantitative and comes from the 
stock model used to characterize a species.6  

 
Federal fisheries managers then set the annual catch limit (“ACL”) equal to or 

less than the ABC. The ACL considers environmental uncertainty, bycatch in other 
fisheries and captures all sources of fishing mortality. Additional concerns that 
impact the ACL include socioeconomic factors, ecological factors or additional risks 
the managers see impacting the HCR. In essence, then, the process takes the 
calculated MSY and steps it down, via a series of buffer offsets that account for the 
different sources of uncertainty and the desired economic yield, to obtain OY. From 
Figure 3: 

 
𝑂𝑂𝑂𝑂𝑂𝑂 ≥ 𝐴𝐴𝐴𝐴𝐴𝐴 ≥ 𝐴𝐴𝐴𝐴𝐴𝐴 

 
In addition to directly incorporating both risk/uncertainty and economic yield 

considerations, the MSA specifies that accountability measures be applied if the ACL 
is exceeded. Accountability measures can include in-season quota monitoring that 
closes the fishery when the ACL is attained. Other in-season adjustments could 
include trip or bag limit adjustments, or area closures. The other accountability tools 
include post-season adjustments that include increasing buffers in the next period to 
account for harvest overages, or what is more typically referred to as a “payback 
provision.” That means a sector will forgo a portion of the next harvest season’s ACL 
to pay back overharvest in the previous period. Payback provisions apply to both the 
commercial and recreational harvest sectors in federal fisheries management. 

 
 

 
6  Ibid. 
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C. The Risks of Trying to Manage to MSY, as Illustrated by North Carolina. 
 
In 1997, North Carolina’s then-new statutory management scheme under the 

FRA conceptually followed the federal MSA management model. In so doing, it 
required that the fisheries management plans for all commercially or recreationally 
significant coastal fish stocks “[i]nclude conservation and management measures 
that prevent overfishing, while achieving, on a continuing basis, the optimal yield 
from each fishery.” (emphasis added).  Optimal yield was then defined in North 
Carolina statutes just as it was in the federal MSA in 1997.  

 
However, at the time, the federal MSA process for determining OY had not yet 

been implemented, and there was still much confusion among fisheries managers 
about the MSY and OY concepts. It is my understanding that because of the difficulty 
of obtaining the necessary data to calculate MSY (and you cannot calculate OY 
without first knowing MSY), the N.C. Division of Marine Fisheries (“DMF”) first used 
commonly employed biological benchmarks, such as a stock’s spawning potential 
ratio at various percentages, to serve as proxies for MSY and OY, but eventually 
decided that those proxies were not an adequate substitute. As a result, in 2004, DMF 
proposed a statutory change to eliminate optimal yield as an FMP management goal, 
and instead replace it with a management goal of “sustainable harvest.” To replace 
the statutory definition of optimal yield, DMF proposed the following definition of 
“sustainable harvest:”   

 
Sustainable harvest. – The amount of fish that: a. Will provide the 
greatest overall benefit to the State, particularly with respect to food 
production and recreational opportunities, and taking into account the 
protection of marine ecosystems; b. Is prescribed on the basis of 
preventing recruitment overfishing and ensuring that the age structure 
of the population is maintained or, in the case of growth overfished 
stocks, rebuilt; and c.  In the case of an overfished fishery, provides for 
rebuilding to a level consistent with producing sustainable harvest in 
the fishery. 

 
That proposed definition might have worked well as an optimal yield 

replacement, because it amounts to a more specific optimal yield definition based on 
a series of management buffers, very much like the federal MSA process for 
determining OY. However, the North Carolina legislature rejected the proposed 
language and instead adopted the State’s current management regime, which 
replaced optimal yield with a definition of sustainable harvest that is equivalent to 
MSY:  “Sustainable harvest. – The amount of fish that can be taken from a fishery on 
a continuing basis without reducing the stock biomass of the fishery or causing the 
fishery to become overfished.”  
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While the 2004 legislative revision to the FRA rejected both the then-existing 
and proposed new language referring to optimal yield buffers to MSY, it did not 
change the overarching statutory goals of every fishery management plan—to ensure 
long-term stock viability (which by itself incorporates such biological considerations 
as stable or increasing trends in average length and weight, stable catch per unit 
effort, stable spawning stock biomass, stable juvenile abundance indexes based on 
historical averages, stable age structure that includes representatives of the older 
age classes, and stable or declining trends in fishing mortality), and to achieve a 
sustainable harvest. Nevertheless, removing express requirements to consider 
uncertainty in developing management strategies allowed North Carolina fisheries 
managers, either unintentionally or by design, to manage coastal fisheries directly 
for MSY. From the perspective of practical, effective and responsible management, 
that change was a giant step backward that jettisons both the process-oriented 
federal model for coastal fisheries management and other modern fisheries 
management concepts that expressly incorporate uncertainty buffers and other 
precautionary management measures to ensure long-term stock viability.  

 
That is because of the uncertainty inherent in calculating MSY. It would be 

possible to achieve MSY exactly in every stock in every period if fisheries managers 
had perfect information, i.e., if managers knew the stock exactly, knew the harvests 
exactly, knew the recruitment exactly, etc. However, fisheries managers never have 
that luxury. Stock assessments or other management models are based on fishery-
dependent data (harvest and other data submitted by the fishermen themselves) and 
sometimes fishery-independent data (fish stock surveys). Both data sources are 
imperfect and subject to statistical variation and other uncertainty. 

 
If MSY is the management target and the management environment is filled 

with uncertainty, managers are more likely than not to miss the MSY target. If that 
results in overharvest, then current period harvests are exceeding the ability of the 
stock to recover from that harvest mortality. Continue to do that year after year and 
stocks crash and additional harvest comes at great costs to the resource. If 
uncertainty is not adequately considered in setting HCRs, stocks suffer, and as a 
result all stakeholders suffer. Not including buffers for uncertainty erodes the value 
citizens obtain from their public trust fisheries. Those reasons have long been, and 
continue to be, a primary reason that North Carolina’s public trust fisheries 
management has been a failure.  

 
Uncertainty affecting fisheries management takes many forms and arises 

from data uncertainty, environmental uncertainty, management uncertainty, and 
other exogenous shocks beyond the control of fisheries managers, such as spillover 
effects. Each of those problems is discussed below. 
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1. Data Uncertainty. 
 

Data uncertainty arises when data on harvests is not reported with certainty. 
Uncertainty tends to be higher from data obtained through statistical samples like 
recreational fishing surveys or fishery independent data, but that does not mean 
there is no uncertainty in the mandatory reporting of commercial landings. In North 
Carolina, commercial licensees are required to only sell their harvest to a licensed 
fish dealer, who then records those landings data on a “trip ticket” form supplied by 
the State. Nevertheless, it is well known that typically commercial fishing data is 
universally under reported. And because it is supposed to be a complete census of 
harvest, it is impossible to know the exact uncertainty within that data.  

 
That general problem, which exists for all commercial fisheries, is greatly 

exacerbated in North Carolina, where commercial fishermen have historically been 
allowed to retain unlimited quantities of fish for personal consumption or donation. 
Because those fish are not sold, they do not have to be reported to DMF. As a result, 
those fish do not have to cross a licensed fish dealer’s dock where they would typically 
be reported in the form of trip tickets, and never enter into state agency calculation 
programs that serve as the basis for management recommendations. In Hadley’s 2015 
DMF report, 28% of commercial fishermen responding to a survey said that they used 
their commercial license only for personal or gifted harvest, thus meaning that none 
of their harvest was reported or accounted for in management models. Those survey 
responses, largely discounted by the State, are supported by the occurrence in recent 
decades of over 60% of North Carolina commercial fishing license holders reporting 
no annual harvest, and thus generating no trip tickets or landings data. 

 
The management problem of harvest uncertainty is also exacerbated by the 

issue of bycatch. Bycatch is commonly defined as catch fishermen do not want, cannot 
sell or are not allowed to keep. The North Carolina trip ticket program does not 
capture commercial bycatch information, although bycatch is known to be enormous 
in the State’s estuarine shrimp trawl and gillnet commercial fisheries and substantial 
in several other commercial fisheries, including the crab pot and pound net fisheries. 
Efforts by North Carolina fisheries management agencies to capture bycatch data 
have been limited and insufficient, meaning that missing bycatch data present 
another significant source of data uncertainty.  

 
Bycatch can be particularly insidious if that bycatch is removed from the 

population before it can have a chance to spawn, as is the case in the estuarine shrimp 
trawl fishery that annually kills hundreds of thousands of juvenile spot, Atlantic 
croaker, weakfish, blue crab and Southern flounder, among other species. In this case, 
not only is an individual fish removed, but its ability to spawn and therefore 
contribute to the overall stock is removed as well, perhaps removing thousands of 
potential recruits. Not adequately accounting for juvenile fish removed from the stock 
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before they have had a chance to spawn induces massive amounts of uncertainty into 
stock models. Currently, DMF is not adequately incorporating bycatch into their 
stock assessments.  

 
To put it simply, if fishery dependent data, i.e., harvest data, is under reporting 

harvest, then removals almost always overshoot MSY, and the stock is harmed. If 
fishery independent data, i.e., data from trawl or gillnet surveys, is showing a larger 
stock than the actual stock, then harvest will exceed MSY, reducing sustainability.  
 

2. Environmental Uncertainty. 
 

Environmental events can also create uncertainty that harms stock 
sustainability. These risks include hurricanes, anoxic events from floods, other causes 
such as fish kills, harmful algal blooms, chemical or oil spills, and, more and more 
lately, climate changes bringing warmer waters. These events can kill fish directly or 
induce recruitment failures. Sometimes weather can induce lower fishing mortality 
if bad weather persists through a short fishing season, but generally environmental 
uncertainty tends to reduce the productivity of the stock. If a state has even one year 
of bad recruitment or a major fish kill, particularly a fish kill event that 
disproportionately kills small fish that are not sexually mature, it moves the state’s 
effective mortality level higher, harming sustainability.  

 
Events that impact recruitment or induce mortality in fish that are too young 

to be sexually mature can have stock impacts that reverberate for several years after 
the event. In North Carolina, highly variable weather and resultant river flows 
greatly affect striped bass recruitment, and recruitment in that fishery has been poor 
or extremely poor in more years than not in recent history, but is in any case highly 
variable. Yet, despite those sources of uncertainty for each of those fish stocks, MSY 
remains the state management target in North Carolina. 

 
3. Management Uncertainty. 

 
The final source of uncertainty is management uncertainty. Models are used 

to estimate the stock size and potential removals. All models are abstractions from 
reality because real processes are very complex and influenced by many factors that 
managers may or may not be able to capture and include in the models. The stock 
model itself may be mis-specified and therefore projected yield at MSY will not be 
correct. Mis-specification can take many forms. Just like models that are constructed 
with imperfect information, managers themselves are imperfect. So even with perfect 
data and no environmental uncertainty, scientists may simply build a model that 
imperfectly reflects reality.  
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A second source of management uncertainty is that HCRs may not achieve the 
harvest controls desired by management to meet sustainability goals. On the 
commercial side, input and output controls, the most used HCR tools, generally cause 
“capacity stuffing.” That is, humans are excellent at innovating means to get around 
management obstacles, and in a public, or common pool resource, the fishermen’s 
incentive is to race and catch as much of the resource as possible before catch limits 
are reached or the season ends (Anderson 1977). For instance, to get around a 
shortened season—which is generally implemented as a management measure to 
reduce harvest—commercial fishermen will increase harvest capacity to beat the 
restriction. Perhaps that means building a faster boat. Perhaps adding additional 
electronics on the vessel. But this “race-to-fish” means that no matter how well 
managers think they can set HCRs, it is human nature to work, within the rules, to 
catch more fish in less time. If the HCR is set on gear restrictions, fishermen will 
invest in other unregulated inputs such that the control is never sufficient in reducing 
the harvest levels.  

 
The race-to-fish (also called “derby” fishing) occurs in common pool resources 

for a number of reasons. With a limited resource that is commonly owned, fishermen 
will race to catch as much of that fish as they can before the next fisherman does. 
This race-to-fish often leads to overshooting harvest limits before the data system can 
catch up to the overage. Managers try to control this race by imposing tighter and 
tighter input and output controls, but humans are masters at innovating around 
these limits. Fishermen will move investment away from the controlled input and 
stuff capital into unregulated inputs to be able to catch fish even faster than before 
the regulation. This increases the capacity to fish for a species even though number 
of fishermen remains the same, making it even harder to fish within the quota in the 
next period.7 Moreover, derby fishing also tends to reduce fishermen safety. Derby 
fishing also means that, even if the commercial fishing fleet stays within the quota, 
the total harvest may hit the docks in a short period of time, leading to gluts in fish 
available for sale, thereby depressing the prices paid to commercial fishermen.  

 
While it is beyond the scope of this report to fully discuss solutions to this 

problem, fishery rationalization through harvest capacity reduction greatly reduces 
the problem. That topic is discussed in detail in Section IV.A., below. Additionally, 
more fully defining rights to the fish themselves can end fishery gluts and allow 
harvesters and processors to focus on value instead of spending all of their resources 
on targeting volume as fast as they can, dissipating all profits (called rents) in the 
fishery. Fishery gluts crater prices and destroy fish quality. While gluts reduce prices, 
the high volumes of fish overwhelm local markets and the wholesalers are forced to 

 
7  That assumes that there are management quotas. Sadly, for most public trust 
fisheries managed by the State of North Carolina, there have historically been, and 
in many cases still are no, management quotas. 
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export these fish to markets out of state. This works to the processors’ advantage in 
most cases, particularly with species, like Southern flounder, that have very high 
values out of state even during in-state gluts.  
 

The ability of the commercial fleet for a fishery to catch the number of fish 
allowed to be harvested under the HCR is called “harvesting capacity.” As noted, the 
race-to-fish, created by the economics of all common pool fishery resources, drives 
overcapacity. In North Carolina, capacity stuffing often means employing ever 
greater quantities of commercial gear. The result is fishermen deploy so much fishing 
capacity, they can overshoot the HCR before the management system even knows it 
is occurring. DMF uses commercial trip tickets to collect harvest data. Processing of 
this data to determine attainment of the HCR lags behind the actual harvest, often 
by a long enough lag that the HCR has been exceeded before DMF knows it has been 
exceeded. Even with the best intentions, not accounting for the uncertainty of the 
data collection system can cause a management disaster.  

 
Similar effects result for recreational fishermen with ever shortening seasons. 

As evidenced in red snapper in the Gulf of Mexico, extremely short seasons cause 
fishermen to “effort stuff” trying to cram as much effort into the narrow window in 
the HCR as they can. It has been shown that many fishermen will actually take more 
trips in a hyper short or compressed season than if that season was spread over a 
longer period of time.  

 
A similar illustration under North Carolina management is the plight of 

Southern flounder, a stock that, by the State’s own admission, has been continually 
overfished for more than three decades. In 2010, the State was sued in federal court 
by the Karen Beasley Sea Turtle Rescue and Rehabilitation Center for allowing the 
unlawful takes by commercial gillnet fishermen of sea turtles protected under the 
Endangered Species Act. That case was settled when the State agreed to limit the 
amounts of gillnets that individual fishermen could fish, as well as the time periods 
during which they could fish them. Concurrently, the State was updating its 
Southern Flounder Fishery Management Plan (“FMP”), and decided that although 
the latest stock assessment showed that the Southern flounder stock remained 
overfished and that overfishing was still occurring, that no HCRs would be necessary 
for commercial fishermen other than those imposed under the Beasley case 
settlement, which were roughly projected to reduce commercial harvest by some 35%. 
However, because of overcapacity, harvest by commercial gillnetters did not go down, 
and overfishing of Southern flounder continued without interruption for another six 
years (until the next FMP update). DMF has since admitted that its estimated 
harvest reductions were wrong, a clear admission that significant management 
uncertainty exists in this fishery and that uncertainty was completely ignored in 
setting HCRs, to the detriment of the public resource. 
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4. Spillover Effects.

In addition to uncertainty, fisheries managers are often also faced with 
unanticipated spillover effects from other fisheries. A perfect example is recruitment 
overfishing in North Carolina estuarine shrimp trawls. The target of the shrimp trawl 
fishery is shrimp, but these fisheries have massive amounts of mostly juvenile finfish 
bycatch. Indeed, estuarine “shrimp” trawls in North Carolina are more accurately 
called “juvenile finfish trawls,” because the quantities of juvenile finfish harvested in 
the estuarine trawls—which are discarded dead—far exceeds the quantities of 
shrimp harvested in those trawls.  

Taking Atlantic croaker, spot, weakfish, blue crab and Southern flounder as 
examples, each juvenile fish killed in a shrimp net before it can reproduce potentially 
represents millions of additional recruits and thousands of additional adults. With 
inadequate regulation on that bycatch, HCRs in the targeted Atlantic croaker, spot, 
weakfish and Southern flounder fisheries will be ineffective. So if managers set 
Atlantic croaker, spot, weakfish or Southern flounder harvests at MSY without 
accounting for the bycatch of those fish in the estuarine shrimp trawl fishery, it will 
be impossible to have a sustainable fishery. Currently North Carolina is not factoring 
bycatch into their stock models for these species, and the result is evident: Each of 
those stocks has essentially collapsed or is collapsing in North Carolina under state 
management.  

Currently, the State is failing to sustainably manage several important 
fisheries because it is allowing harvests above MSY on stocks that are declining. 
Failing to incorporate data, environmental and management uncertainty, and 
spillover effects create HCRs in North Carolina that are unrealistic and destined to 
be unsustainable. North Carolina is in this situation with river herring, Southern 
flounder and striped bass at a minimum, and likely with spot, Atlantic croaker 
weakfish and blue crab as well.  

From Dr. Powers’ analysis, abundance for spotted sea trout, red drum, 
southern flounder, summer flounder, striped bass and spot are all down since 2000. 
According to the work of Dr. Louis Daniel, former Fisheries Director for the State, 
this extended and repetitive pattern of North Carolina fisheries management 
agencies that does not fully recognize uncertainty has, for species managed 
exclusively by the State, led to stock collapses of river herring, estuarine striped bass, 
Eastern oyster, and bay scallops. Fisheries that are collapsing under direct state 
management include blue crab, hard clams, and Southern flounder. Spotted sea trout 
and striped mullet have been depressed since 1998. According to Dr. Daniel’s 
analysis, three coastwide species for which the State has deferred management to the 
Atlantic States Marine Fisheries Commission—Atlantic croaker, spot and weakfish—
have not fared any better. Atlantic croaker has collapsed both in North Carolina and 
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coastwide, and the largest source of mortality for Atlantic croaker is shrimp trawl 
bycatch, which accounts for, on average, 92% of all removals coastwide. Spot is 
similarly collapsed coastwide, largely due to shrimp trawl bycatch in North Carolina. 
Finally, weakfish has collapsed coastwide, again largely due to North Carolinian 
estuarine shrimp trawl bycatch.  

 
North Carolina appears to be unique in managing its coastal fisheries at or 

below MSY, or managing fisheries under an MSY-based approach. Most, if not all, 
other southeastern states significantly curtail or prohibit the commercial harvest 
and/or sale of certain fish species popular with their recreational anglers (including 
sustenance fishermen) based on MEY principles. North Carolina faces management 
shortfalls across many important fisheries, and fisheries managers have specifically 
resisted any such initiatives to correct those shortfalls under pressure from the 
commercial fishing industry. 

 
Table 1 details many of the state actions taken by other states in recognition 

that the overall public interest must necessarily acknowledge different values other 
than simply maximizing commercial harvest, and instead must focus on maximizing 
the value of these public fisheries for all stakeholders, including commercial 
fishermen, public anglers (including sustenance fishermen) and consumers. This 
again serves as proof that North Carolina’s primary focus is on serving commercial 
fishermen through advocacy (and management reinforcement) of a 
volume/commodity model of the fisheries supply chain (that volume/commodity model 
is discussed in detail in the section of the report immediately below).  

 
These other states have recognized that as a common, publicly owned resource, 

fish should be managed to maximize value for all state citizens, whereas North 
Carolina appears to have decided that the best thing for coastal fisheries 
management is to maximize the volume of fish for a single stakeholder group: 
commercial fishermen. That decision simply does not comport with current economic 
knowledge, as reflected by a different coastal fisheries management model embraced 
by virtually every other state and the federal government, which seeks to maximize 
the overall public benefit from usage of common pool fisheries resources. 
 
 

IV. Fisheries Management Business Models and Ensuring Management Benefits 
for All Current and Future North Carolinians. 

 
A. Competing Economic Business Models:  Volume vs. Value 

Maximization. 
 
The race-to-fish concept was introduced above. It is the result of not controlling 

fishing capacity adequately allowing for the harvest capacity of the fishery to increase 
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to a level higher than is needed to achieve MSY or any of the lower management 
targets such as MEY or federal ACLs. Unrestricted fishing, or fishing without enough 
restrictions, leads fisheries into a “commodity approach” to fishing over an approach 
that seeks to maximize value to the fishermen and to society. A commodity approach 
is one that focuses on volume of production and not value. That approach treats fish 
and fishing like an agricultural commodity or a mineral mined from the earth instead 
of focusing on increasing value of a scarce, perishable good by focusing on maintaining 
a consistent supply of fresh fish through the year. By not managing for uncertainty 
or maximizing resource value, North Carolina is essentially operating under the 
commodity approach, or what was coined the “Volume Fishing Model” by the North 
Carolina Rural Economic Development Center (NCREDC 2013). 

 
The authors of that report recognized the complaint from commercial 

fishermen that increasing state management regulations were threatening to 
decrease their profits (NCREDC 2013). The problem with this sentiment is that the 
causality to which it is attributed is incorrect. From the explanation of the race-to-
fish above, the overcapacity that exists in these fisheries is the force driving ever 
tightening regulations. The rural development report explains that the job of state 
government should be to increase value in the seafood supply chains. However, the 
mostly unregulated commercial fisheries in North Carolina pre-1990s instituted and 
established the “volume fishing” or “commodity fishing” model in the State. Under 
that model, commercial fishermen are focused on landing as many fish across as 
many species as possible, then selling that catch for very low profit margins to seafood 
processors and wholesalers.  

 
The laws of supply and demand dictate that as volumes increase, prices drop. 

Under the volume/commodity model then, it is the seafood processors and wholesalers 
who primarily benefit. That is, the processors and wholesalers, who have the ability 
to either hold these gluts of fish for better prices or to export these fish into markets 
without gluts, benefit from having large, cheaply obtained quantities of fish to sell, 
to the detriment of both commercial fishermen and the resource itself.  

 
But sometimes the volume/commodity model overwhelms seafood dealers as 

well, making them a victim of their own strategy. Focusing on volume enhances the 
race-to-fish (which in turn fosters commercial overcapitalization and the resultant 
fishing overcapacity). Without proper controls, seafood dealers/processors—
particularly processors that export the majority of their products—design processing 
plants to handle the massive volumes and gluts that this style of management 
produces. These businesses thus count on the commercial race-to-fish creating rock 
bottom prices that benefit neither the resource nor the local consumer, and for that 
matter, the actual fishermen who participate in the race and supply the fish. These 
companies appear to have no problem mining North Carolina’s public-trust fishery 
resources to benefit out-of-state consumers under the volume management strategy. 
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However, when the bottom falls out due to resource overexploitation, they are more 
than willing to leave the citizens of North Carolina high and dry.  

 
The fishermen have been quoted as saying that regulations have gotten too 

stringent, but that sentiment is simply wrong. If North Carolina coastal fisheries 
management agencies followed OY or MEY instead of MSY or worse in managing 
coastal fisheries, it is my very strong opinion that the North Carolina commercial 
fishing industry would still be thriving and generating more value for North Carolina 
citizens, as shown in the Nesslage and Dumas study (2017), which is discussed in 
detail section IV.C. of the report, below.   

 
The natural tendency of North Carolina, or any other state, to want to follow 

the volume model is perhaps understandable to some degree. It is a familiar, tried 
and true model for many industries, and the idea is that volume sales are the way to 
be profitable. That idea makes sense in industries where the production of biomass 
is the goal, like farm production of corn, or eggs or chickens. However, that idea 
makes little or no sense for public trust fisheries resources, where biomass is an 
inherent restriction from the outset. Coastal fish stocks are a relatively scarce, 
common pool resource, and unlike farmers, fishermen have virtually zero input—
either in terms of bearing the costs of production, or in terms of implementing 
management policies—into how many fish are produced. Instead, managers try to 
control harvests in the current period through input or output controls (regulations) 
to make sure there are enough fish to harvest in the next period.  

 
Fishermen who stand to make a profit from harvesting and selling a common 

pool resource chafe at any new business model, no matter how superior it may be for 
them from an economics standpoint, to replace the volume/commodity fisheries 
model. That resistance is reinforced by fish dealers and wholesalers—the ones who 
stand to profit from continued implementation of a volume model—because 
fishermen who buck the model may soon find themselves without a buyer for part or 
all of their catch. However, most of the rest of the seafood world has recognized that 
most fish species are far more valuable under a very different business model. 
Particularly for smaller scale fishermen—like the “Mom and Pop” fishing operations 
that have historically been the backbone of North Carolina’s commercial fishing 
industry—moving to a value-oriented model that serves local markets very high-
quality seafood, increases value in fishermen’ pockets, increases consumer value and 
enhances resource sustainability. If North Carolina’s government is to fully serve the 
best interests of its entire citizenry, it is time for the State to look past the 
volume/commodity model and manage public trust fisheries for enhanced value.  

 
Moving away from the volume/commodity model involves rationalizing (i.e., 

the process of changing a pre-existing workflow/way of doing business into one that’s 
more goal-oriented and based on a specific set of rules) management of any specific 
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fishery by reducing fishing capacity to move away from razor’s edge of MSY as a 
harvest target. But the change always has enormous public economic benefits.  

 
I know this firsthand. I own a seafood processing facility in the Caribbean. Our 

entire business model is focused to maximize the value out of every individual fish 
caught, while at the same time adding value in the local community. We do this by 
improving product handling on the vessel, increasing food safety standards and 
advocating for enhanced resource sustainability. This allows us to use sustainability 
labels that increase both prices and access to markets. Many fisheries in the U.S. 
have realized this and have gone in this direction as well, such as Pacific halibut and 
Gulf of Mexico red snapper.  

 
B. Fisheries Management Applications of the Value Business Model. 

 
There are good examples of the positive effects of moving from management 

that implements a volume/commodity business model for commercial fishermen to 
moving to management that implements a value-oriented business model for those 
fishermen. Before rationalization, the Pacific halibut fishery was the classic derby 
(race-to-fish) fishery. It was a regulated, open access fishery. However, because of 
commercial overcapacity in the fishery, in ten short years, from 1975 to 1985, the 
annual fishing season had necessarily been reduced by managers from 175 days to 25 
days in length. In less than another 10 years, the season had dropped to 24 hours and 
the catch limits were still being exceeded (Gentner 2018). At this lowest point, the 
entire quota was being landed in less than 24 hours, resulting in product mishandling 
and degradation in quality. For example, in 1991, because of the huge volume of fish 
landed in such a short period, over 50% of the harvest was never iced properly and 
1/3 of the product was not gutted within 24 hours. Because very little of this fish could 
be moved in its highest value form (fresh), the processing industry invested in huge 
freezing plants, and almost all the catch went into low value frozen products. At this 
peak of overcapacity, 5,000 vessels were harvesting 50 million pounds of halibut in a 
very short window. 

 
Post-rationalization, the harvest season for Pacific halibut are regularly over 

200 days in length. Most of the product goes into high value fresh markets and more 
fish is available inside of Alaska and Washington. The number of vessels fishing in 
the fishery dropped below 3,000. Safety at sea markedly improved because fishermen 
could fish when the weather was right, not when a short season dictated. Ex-vessel 
prices more than doubled in less than 10 years. The rationalization also increased 
fishermen revenues from $48.8 million to $117.3 million during that same time frame 
(Gentner, 2018).  

 
Another great example of the benefits of moving away from the volume model 

is the Gulf of Mexico red snapper fishery. Again, because of overcapacity in the 
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fishery, what was once an open access, year-round commercial fishery, shrunk to a 
short derby season, landing poor quality, low-priced fish. The shortest season 
happened in 2000 with a season of just 66 days (Hood et al. 2007). Pre-rationalization 
there was extreme harvest overcapacity. Post-rationalization, the fleet has shrunk by 
40% and safety at sea has increased. Dockside prices have increased from 
$2.75/pound in 2005 to $5.25/pound in 2021 (NMFS 2022). At the previous low prices, 
fishermen were struggling to survive, and now, with consolidation, most are quite 
wealthy. The fishery is now open year-round and the fishermen and wholesalers can 
target high end markets with their products. Pre-rationalization, it was not unusual 
to see retail prices for red snapper below $8/pound. Now retail prices over $25/pound 
are commonplace.  

 
To put a fine point on the benefits possible under a value model regarding the 

Gulf red snapper fishery, the total allowable harvest of red snapper has increased 
from 2.3 million pounds to 6.9 million pounds under the value business model. 
Increased commercial harvest has been possible because under value-oriented 
management, the red snapper stock is healthier and the stock biomass is larger. The 
fleet shrank, the season grew, prices went up and total harvests more than doubled. 
Total revenues in the fishery grew from $11.0 million to $36.2 million, even though 
the commercial fleet did not even catch their entire quota in 2021. In fact, most 
fishermen would prefer to not have any additional quota increases while the stock 
continues to recover, as total allowable harvest increases decrease dockside prices. 
For example, the commercial landings quota increased by approximately 600,000 
pounds in 2022 and the dockside price fell to $4.82/pound Gulf-wide.  
 

The enormous, post-rationalization benefits seen in the Pacific halibut and 
Gulf red snapper fisheries could be fully realized in North Carolina under a 
management approach focused on the value-oriented business model. However, the 
exact opposite has happened in North Carolina under the longstanding management 
approach favoring the volume/commodity model. For Southern flounder—historically 
the most valuable North Carolina commercial finfish fishery—due to enormous, 
continued commercial overcapacity, seasons have gotten increasingly shorter, 
fishermen harvest poor quality, low-priced fish, stock health and biomass continues 
to decline under overfishing, and so on. The State’s adoption of the value-oriented 
approach would also have the concomitant benefit of increasing Southern flounder 
stock abundance, thereby helping to ensure the citizen right to harvest fish for 
personal, not-for-profit use. 

 
C. Value-oriented Management and Management for Resource 

Sustainability Go Hand-in-Hand. 
 

A study of North Carolina fisheries conducted in 2017 by Nesslage and Dumas 
deserves discussion regarding the different business models influencing fisheries 
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management and long-term resource sustainability (Nesslage and Dumas 2017). I 
outline key points from that study in this subsection. 

 
In 2017, North Carolina had 17 managed coastal fish stocks listed as either 

depleted or as stocks of concern (NCDMF 2016). The study examined 8 North 
Carolina species from that list that were either overfished or for which overfishing 
was occurring, or both. The study report set out to answer the question: “What 
economic benefit is being foregone by the State by not managing stocks sustainably?” 
It used the then-current, existing stock assessment models used by state fisheries 
managers to examine stock recovery scenarios that would improve economic 
outcomes for all North Carolinians.  

 
Overexploited fisheries make little or no net economic contribution to local 

community and national economies (Cunningham et al. 2009). Consequently, fishery 
management reform has the potential to substantially increase economic benefits 
from public, common pool resource usage. If these economic benefits can be captured, 
it will raise incomes, strengthen livelihoods, and result in increased overall benefits 
for the citizens of North Carolina. 

 
Public trust fisheries management in North Carolina is characterized by a 

highly politicized process in which resource user groups lobby for their interests. As 
a result, regulations are typically less stringent than they should be from a purely 
scientific perspective (i.e., not considering socioeconomic or political factors) that 
seeks to ensure long-term stock viability according to a number of biological 
benchmarks. Additionally, top-down controls typically induce a race-to-fish among 
resource users. That is, as previously discussed, fishermen act in their own best 
interest to catch as much of a limited stock as possible while competing against their 
fellow fishermen. Inadequate, top-down regulations result in all sorts of strategic 
behaviors that run contrary to the goals of achieving both biological conservation and 
stable incomes (for those privileged to use that common resource for personal profit). 
This race-to-fish dissipates all rents in the fishery (i.e., under competition the 
resource’s value will dissipate at the margin after being consumed by an additional 
person, until all rent is completely dissipated) through increased costs and 
overcapitalization. The result is stocks are managed on the razor’s edge and 
continually overfished (e.g., North Carolina’s Southern flounder stock has been 
overfished for at least 3 decades because of state agency mismanagement), rendering 
those stocks on the verge of complete collapse. Although such mismanaged stocks 
may continue to produce reduced harvests while being managed on the razor’s edge, 
they could produce much greater harvests over the long term if biomass was managed 
at a more sustainable level. That is really the key to this problem, and is precisely 
what is reflected in the Nesslage and Dumas analysis. 
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Between 2000 and 2017, commercial dockside revenues in North Carolina 
dropped by $13.6 million and pounds landed dropped 94.2 million pounds (NMFS 
2016a). That is a 59% drop in landings for the commercial sector. The story on the 
recreational side of the ledger is also bleak. Since 2000, the number of fishing trips 
taken in North Carolina by those not fishing for profit has dropped by 1.9 million 
trips annually and the number of participants has declined by nearly a million 
participants (NMFS 2016b). That represents a 28% drop in fishing trips and a 31% 
drop in participation. The Nesslage and Dumas analysis presented an independent 
examination of how improving the management of North Carolina fisheries in terms 
of overall public benefits could enhance incomes and livelihoods in coastal 
communities by focusing on conservation and long-term value creation, instead of 
focusing strictly on producing fish volume.  

 
Nesslage and Dumas conclude, and I concur, that management for short-term 

gains for a small number of citizens—commercial fishermen—has led to the current 
fisheries resource crisis in North Carolina. Stocks and revenues have been declining 
for a long time in North Carolina, and under a volume/commodity model, the 
commercial fishermen feel the ever-increasing, additional restrictions state fisheries 
management agencies must impose to “stop the hemorrhaging” are the cause of their 
economic problems. However, the real problem is that management failure has kept 
commercial fishermen from achieving the value that is possible from North Carolina 
fisheries. By recovering stocks and recognizing that bycatch mortality produces huge 
recruitment problems those same commercial fishermen would be far better off 
economically, as would consumers, sustenance fishermen and sport fishermen. The 
Nesslage and Dumas examination is the most comprehensive one of its kind for the 
State of North Carolina, and indeed, DMF economists have never even attempted to 
determine maximum economic benefit from coastal fisheries resource usage. 

 
The species examined in the Nesslage and Dumas study include blue crab, 

Southern flounder, weakfish, spotted seatrout, red drum, Atlantic croaker, Eastern 
oyster and Neuse & Tar/Pamlico River (DMF’s Central & Southern Management 
Area, or “CSMA”) striped bass. These species were selected because of their 
importance to both the recreational and commercial fishing industries and because 
stock models existed (or, in the case of Eastern oyster, the stock health could 
otherwise be projected) for use in the study. The researchers developed a series of 
differing management scenarios for each species that included progressively more 
conservative harvest mortality or bycatch mortality thresholds. In 2017, some of the 
stock assessments used did not contain stock biomass or stock abundance thresholds, 
and those were estimated where possible. 

 
As discussed above, lack of good data on bycatch and mortality is substantially 

hampering fisheries management in North Carolina. In some cases, particularly 
where fishing mortality is the primary source of stock removals, simply cutting back 
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harvest now for gains later will fix the problem. However, in all but two of the species 
they examined, blue crab and Eastern oyster, Nesslage and Dumas found that there 
were sources of mortality that are unknown or not well defined, and that this “cryptic 
mortality” was hampering stock recovery8. For North Carolina Southern flounder, 
striped bass, weakfish, spotted seatrout, red drum and Atlantic croaker, long-term 
stock viability and harvest sustainability are impeded, in some cases severely, by 
cryptic mortality that results in poor recruitment. 

 
For those examined stocks, some of the key, relevant findings in the Nesslage 

and Dumas report follow:   
 

• In the Southern flounder fishery, gillnet bycatch is potentially one source of 
mortality hampering recruitment, as recovery was modeled using reductions 
in gillnet bycatch.  
 

• The Neuse River striped bass fishery suffers from a complete recruitment 
failure, resulting in a near complete put-and-take fishery, and the source of the 
mortality driving that failure is mostly unknown.  

 
• Weakfish stocks are suffering from a cryptic mortality problem that is 

currently being blamed on natural mortality, although no evidence exists that 
natural mortality has increased.  
 

• Spotted seatrout stocks in 2017 had just undergone the two worst recruitment 
years on record.  
 

• Red drum is facing very high mortality of age 1-2 fish that is inducing 
recruitment overfishing, and all of that mortality cannot currently be 
explained by reported fisheries landings.  
 

• Atlantic croaker is known to be the single biggest component of estuarine 
shrimp trawl bycatch in North Carolina, but that catch estimate is very 
uncertain as bycatch monitoring is very limited in the State. Stock 
assessments scientists know there is more mortality in the stock than can be 
described by landings data or natural mortality. This stock uncertainty is 
having a significant and very costly impact on the North Carolina coastal 

 
8  It should not be inferred that “cryptic mortality” only refers to sources of stock 
mortality other than harvest mortality. In some instances, unreported or 
unrecognized fishing mortality may be the primary source of cryptic mortality. For 
example, in a 2019 study, Rachel and Ricks determined that cryptic mortality that 
was preventing the recovery of N.C. CSMA striped bass, discussed below, was 
statistically most closely correlated with unreported gillnet fishing mortality. 
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economy. Theoretically, these unknown levels of mortality could be driven by 
bycatch or it could be driven by other factors, but in either case this critical 
uncertainty points to the need for better monitoring, better science and a 
reduction in bycatch.  
 

• Eastern oyster has high economic potential for North Carolina. Oysters 
provide critical habitat for other fish species, can mitigate habitat damage from 
other fisheries, can filter water to improve water quality, and are in high 
demand in the U.S. as a food source.  

 
It is clear from the Nesslage and Dumas study that large economic gains are 

being left on the table by current state management of North Carolina public trust 
fish stocks. Those gains could be had if a more conservative management strategy 
were followed that focused on restoring fish stocks above certain biological thresholds, 
and if coastal fisheries management focused on maximizing economic benefit (MEY 
target) to all North Carolinians, rather than primarily to commercial fishermen. 
Table 2 details those estimates. According to Nesslage and Dumas, if the economically 
most productive scenarios for each species were followed, including reducing bycatch 
and finding and fixing the multiple sources of cryptic mortality, the State could enjoy 
a potential increase in benefits over the status quo (current management) of $829.7 
million in economic value, $4.2 billion in additional sales and $1.6 billion in additional 
labor income, and could support an additional 1,952 jobs. This represents a 
significant step forward for improving coastal livelihoods and increasing the 
resilience of the North Carolina economy as a whole.  

 
It is my opinion that there is no reason to believe that the status of the 8 species 

studied by Nesslage and Dumas, with the possible exception of red drum, has 
improved since 2017, or that their management by the State has changed 
significantly. In contrast to the potential economic gains projected by Nesslage and 
Dumas that would result from better fisheries management, if North Carolina makes 
no changes to current management, it is reasonable to forecast that, as it pertains to 
public trust fisheries resource use, the downward slide in the fisheries economy will 
continue. 

 
Nesslage and Dumas also highlighted that current management in North 

Carolina is hamstrung by data uncertainty. It is very difficult to make the tough 
choices to reduce harvests now for benefits later when both the stock assessment 
outputs and future benefits of management change are uncertain. Historically, seeing 
uncertainty as a wedge to bolster inaction, vested interests, like commercial fishing 
industry trade organizations, have lobbied to keep funding minimal for scientific data 
collection, and resist efforts to increase monitoring, enforcement and at-sea 
observing. And management agencies themselves sometimes exacerbate the problem 
by not prioritizing or seeking funds for data collection programs.  
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It is very obvious that this is happening in North Carolina presently. For 
example, because of an almost total lack of cooperation by commercial fishermen, 
DMF has had to expend public monies and precious law enforcement resources to 
remain in compliance with the observer requirements of the statewide gillnet 
Incidental Take Permits DMF holds on behalf of commercial gillnet fishermen. 
Similarly, in the answer to Plaintiffs’ complaint and interrogatories in this case as 
well as in depositions, DMF says that it does not know the extent and quantity of 
estuarine shrimp trawl bycatch, and that to quantify that bycatch it would take a 
multi-year on-board observer program. But to that point, in the half century since the 
State realized that estuarine shrimp trawl bycatch is a substantial resource problem, 
DMF has inexplicably never even proposed such an observer program nor sought 
funding for it. 

To summarize, Nesslage and Dumas found that in order to realize the fullest 
array of economic benefits to the greatest number of citizens, the public trust fisheries 
management goal should be to focus on fishery value, not just fishery volume. I share 
that conclusion. Taking that finding to its logical conclusion, state fisheries managers 
should seek to “recreate” North Carolina as a premier local and sustainable seafood 
producer with higher quality products that bring a premium in the marketplace. That 
change alone would not only greatly enhance the State’s commercial fishing economy, 
but would substantially move the State towards returning North Carolina to its 
former glory as a premier recreational fishing destination. 

While commercial fishermen are better served in the long term by changing 
the volume/commodity management model to a value-focused model, they—and 
seafood dealers—strongly resist moving away from the volume model. Adopting the 
value-oriented model does require a reduction in commercial fishing capacity, but 
that is a good thing for a common pool resource like public trust fisheries. Moving in 
the precautionary direction with HCRs, as was required at the federal level under 
the MSA, moves harvests in the direction of MEY, which enhances economic value. 
Moreover, maximizing value, rather than volume, always enhances sustainability 
and long-term stock viability, the twin North Carolina statutory coastal fisheries 
management standards.  

It is my view that from an economics standpoint, the State of North Carolina 
has not protected harvestable fisheries for the benefit of all its citizens, nor taken the 
measures necessary to secure the beneficial uses of these resources in the future for 
the people of the State. It must be pointed out that fishery management stakeholders 
include consumers, sustenance fishermen, sport fishermen, commercial fishermen 
and citizens whose primary focus is environmental concerns. Currently North 
Carolina focuses nearly exclusively on commercial fishermen as the stakeholder, and 
the commercial fishing trade lobby, the North Carolina Fisheries Association, argues 

mailto:brad@gentnergroup.com


    6645 N. Waycross Road 
Tucson, AZ 85743 

brad@gentnergroup.com 
202.455.4424 

 

29 
 

that commercial fishermen represent the consumers by “making fish available to 
North Carolinians who do not fish for themselves.” However, for all of the reasons 
discussed previously, that claim simply is not true so long as commercial fishermen 
and their advocates continue to advocate for the volume/commodity business model.  

 
To those points, North Carolina coastal fisheries managers have overshot MSY 

in nearly all fisheries for decades for two main reasons: (1) managers have not 
accounted for the many kinds of uncertainty discussed previously, and (2) managers 
have focused on a volume model instead of a value model. In the latter case, North 
Carolina fisheries managers have focused on maximizing harvest volume thinking 
they are doing commercial fishermen a favor, when they are in fact doing the exact 
opposite. The management focus on harvest volume, combined with high data and 
management uncertainty, has left North Carolina coastal fisheries stocks in an 
unsustainable condition where commercial, sustenance and sport fishermen, as well 
as consumers, are suffering. And the suffering will continue unless or until the State 
changes its public trust fisheries management model.   

 
D. State Management Accounting for North Carolina Consumer Demand 

for Seafood. 
 

In addition to the overall increase in economic benefits demonstrated in 
Nesslage and Dumas, focusing on locally caught and sustainability labels can also 
add higher prices to the equation. Moving away from the volume/commodity model 
and focusing on price premiums and market access can further improve the economic 
benefits to consumers and commercial fishermen. But these market-driven value 
increases require the cooperation of the State to change coastal fisheries management 
in a manner that moves away from the volume/commodity model.  

 
In early March 2020 researchers from North Carolina Sea Grant and 

Appalachian State University conducted a survey of seafood demand (Harrison et al. 
2021). The survey was sent to 1,600 North Carolina residents to explore their seafood 
preferences. This survey also examined potential demand for locally sourced seafood 
and consumer’s willingness-to-pay (“WTP”) for various seafood attributes. This effort 
really helps to define the largest stakeholder group for the management of North 
Carolina’s public trust fishery resource:  the consumer.  

 
As previously noted, in the past, the North Carolina commercial fishing trade 

organization has stated that commercial fishermen represent North Carolina 
consumers by making relatively cheap seafood available to non-fishermen, and has 
thus advocated for the volume/commodity model “on behalf of the consumer.” This 
survey finally gives the North Carolina citizen seafood consumer a real voice as a 
stakeholder and, as it turns out, North Carolinians are primarily not after low-priced 
seafood, but rather, want a sustainable, local product available year-round. And they 
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are willing to pay premium prices to consume such a product. Moreover, the average 
citizen wants more seafood to stay in North Carolina (rather than being shipped out 
of state), and wants that seafood to be sustainably produced. In contrast to the 
collective wishes of North Carolinians, the State’s practice of managing public trust 
fisheries to the volume/commodity model produces harvest gluts that force seafood 
out of state and reduce year-round availability. The volume/commodity model has 
also led to unsustainable conditions in many fisheries.  

 
According to the survey, overall, consumer demand for North Carolina seafood 

is strong across the State. Demand was strong across the top ten most consumed 
species:  shrimp, flounder, scallops, catfish, oysters, tuna, blue crab (hard), clams, 
dolphinfish and grouper. According to the survey, 75% of seafood consumers in N.C. 
prefer local seafood over imports. Further, per the survey, this also turned out to be 
the attribute with the highest price premium, i.e., the attribute for which North 
Carolinians are willing to pay the most.  

 
Moreover, survey respondents were presented with a series of choice 

experiments using shrimp and flounder. The survey examined a number of sourcing 
attributes which included “sustainably harvested seafood,” “wild caught seafood,” 
“U.S. product (not imported),” “imported product” and “North Carolina product.” They 
also evaluated a “sustainability label,” a “wild-caught label” and price points. The 
result showed that North Carolina consumers would be willing to pay $25/pound for 
shrimp harvested in North Carolina, versus $18/pound for Louisiana shrimp and 
$5/pound for shrimp imported from China. They would also be willing to pay an 
additional $2/pound for a sustainability label and an additional $3/pound for a wild-
caught label. Those premiums are additive, so for a sustainably labeled, wild-caught 
pound of shrimp harvested in North Carolina, citizen consumers would be willing to 
pay $30/pound. For flounder, North Carolinians are willing to pay $31/pound for 
flounder harvested in North Carolina, $20/pound for Florida flounder and $15/pound 
for flounder from Iceland. A wild-caught label would produce a $5/pound price 
premium for flounder.  

 
While the Harrison et al. (2021) survey is the only one of its kind for North 

Carolina, these results have been duplicated across the U.S. and around world. 
Fonner and Sylvia (2014) found that Oregonians would be willing to pay an additional 
$3.23/pound for a sustainability label on salmon and an additional $3.15/pound for a 
locally caught certification. That study also found that Oregon consumers would pay 
additional sums of $1.88/pound and $1.91/pound for sustainability labels and locally 
caught labels for Dungeness crab. Jaffrey et al. (2004) found that United Kingdom 
consumers would be willing to pay an additional $3.21/pound for shrimp, $6.61/pound 
for cod fillets and $3.36/pound for haddock, among other species in the study, for a 
sustainably labeled product. Finally, in a 2021 meta-analysis of sustainability 
premiums for food products globally, Li and Kallas found that consumers are willing 
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to pay 29.5% more for a sustainability label worldwide and that U.S. consumers 
would be willing to pay 25.5% more for sustainably labeled food products. This is just 
a small sampling of the large volume of available literature focusing on price 
premiums for sustainability.  

 
From the fishery supply chain side, market access using sustainability labels 

has become very important to both fishermen that sell direct to retail (i.e., directly to 
consumers), and to fish dealers and wholesalers. Increasingly, grocery chains and 
food service establishments require their seafood purchases to contain one or more 
labels including fair trade, traceability, sustainability and/or enhanced food safety 
certifications. These retailers require that these certifications be regularly audited. 
For example, the Marine Stewardship Council (“MSC”) label, one of many 
certification systems, includes sustainability, human rights and traceability in their 
label and Aldi, Carrefour, Hilton, IKEA, Lidl, McDonald’s, Tesco and Walmart 
require that label to purchase seafood. Costco is another U.S. retailer that requires 
audited sustainability, human rights and food safety certifications. Publix grocery 
chain is another large retailer that makes audited sustainability criteria a seafood 
purchase requirement. All of these retailers offer better market access, often with 
significant price premiums for fishery products. While labeling efforts are typically 
industry-sponsored activities, they are not possible without the participation of state 
or federal fisheries managers. Significantly, under the State’s long-standing and 
current fisheries management regime focused on the volume/commodity model, no 
North Carolina fishery could achieve a sustainability certification. Instead, much of 
the State’s seafood is exported to other markets not facing gluts, foregoing significant 
economic opportunity and public benefit for North Carolinians. 
 
 
V. Negative Impacts of North Carolina Coastal Fisheries Management on 

Sustenance Fishermen. 
 

Allowing harvests that exceed MSY has an especially negative impact on one 
important, specific sector of North Carolina public trust beneficiaries: sustenance 
fishermen, a subset of recreational fishermen who fish not just for sport, but in order 
to obtain a primary source of protein.  

 
Food security is an important claim typically made by fisheries managers when 

defending the volume/commodity approach to management. This issue was deemed 
important enough by the State of North Carolina for the legislature to create a means-
tested fishing license waiver program so that low-income residents could fish for 
inexpensive protein. However, since the beginning of the sustenance license program, 
the number of licenses requested and issued has fallen. I am informed by the North 
Carolina Wildlife Resources Commission (and the State’s statistics confirm) that 
across the coastal counties, the number of sustenance license waivers issued under 
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this program has dropped 36.4% over the last decade.9 At the same time, harvest 
rates in pounds of fish have dropped substantially over the last 20 years. 

 
Figure 4 displays the trend in total pounds landed recreationally in State 

waters by the private boat and shore modes, based on data from the federal Marine 
Recreational Information Program (“MRIP”).10 From this chart, the data show that 
total pounds landed has dropped by 38.9% since 2003 and 35.4% since 2015. That is 
a large decline. On a per trip basis, average weight of the fish harvested per trip has 
dropped by 36.8%. Assuming that sustenance fishers share a catch-per-unit-effort 
that is the same as non-sustenance anglers in Figure 4, the drop in catch rates 
impacts all sustenance fishermen.  

The size of that impact is a decrease of 442,255 pounds of protein in 2023 from 
similar 2003 harvest estimates, and that is likely a lower bound estimate as most 
sustenance fishermen likely only release fish for regulatory reasons while the average 
catch per fishermen above includes anglers that catch and release fish, suggesting 
that sustenance fishers would have a higher catch per unit effort than other 
recreational anglers. Of that loss, 234,564 pounds of protein lost was attributable to 
fishermen not renewing their sustenance fishing license waivers, also a lower bound 
estimate.  

If this protein was replaced at the grocery store with the cheapest animal 
protein available (chicken, at $1.95/pound)11, that is an economic cost to the poor of 
North Carolina of $862,398. To replace that protein with the cheapest fresh fish 
available in a Raleigh market (croaker, butterfish, mackerel, scup, $5.99/pound)12 
that loss increases to $2.6 million. This represents a tremendous annual loss in the 
protein budgets (as well as an enormous monetary budget cost for protein 
replacement) of the State’s low-income coastal residents.  

VI. Exhibits Summarizing or Supporting My Conclusions and Opinions. 
 

 
 

 
9  https://www.deq.nc.gov/marine-fisheries/science-statistics/fisheries-
statistics/big-book/2023-annual-report/open.  
10  https://www.fisheries.noaa.gov/data-tools/recreational-fisheries-statistics-
queries.  
11  https://www.bls.gov/regions/mid-atlantic/data/averageretailfoodandenergy 
prices_usandmidwest_table.htm.  
12  https://earpsseafoodmarket.com/menu-fish-market-raleigh/.  
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Figure 1: Maximum Sustained Yield as a Function of Stock Size/Biomass. 
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Figure 2. Maximum Economic Yield Relative to Maximum Sustained Yield.13  
 
 
 
 
 
 
 

 
  

 
13  https://worldoceanreview.com/en/wor-1/fisheries/causes-of-overfishing/the-
profits-of-fishing/.  
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Figure 3. Harvest Control Rule Setting Under Magnuson Stephens Fishery 
Management Act. 14 
 

 
 
 
 

 
 
  

 
14  https://catchshareindicators.org/northeast/governance-indicators/annual-
catch-limit-trends/.  
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Figure 4. N.C. Total Private Recreational State Waters Harvest in Pounds by Year 
from 2003-2023. 
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Table 1. State Laws Increasing the Economic Benefits of Fisheries Resources by 
Allocation to Conservation and/or the Recreational Sector. (Not an exhaustive list). 
 
 

State Action Year 

National 

Redfish and speckled trout declared gamefish in Gulf of 
Mexico 1984 
Marlin and sailfish declared gamefish 1988 
Drift gill nets banned in the South Atlantic 1990 
Striped bass declared gamefish in federal waters 1998 

Maine 
Banned gillnets and purse seines in Presumpscot River 1994 
Restricted gillnets in the Kennebec River 1995 
American shad declared a gamefish 1998 

New York Gill and trammel nets outlawed for blackfish 1997 
Maryland Black drum made no-sale species 1998 
South 
Carolina Redfish and speckled trout declared gamefish  1986 
Georgia Kept shrimp trawling out of sounds 1994 

Florida 
Redfish declared a gamefish 1988 
Gill nets banned 1994 
Banned tarp nets 1996 

Alabama 

Redfish and speckled trout declared a gamefish 1984 
Closed Apalachee and Blakeley Rivers to shrimping and 
restricted gillnets 1987 
Banned gillnets during flounder spawning 1988 
Tarpon declared a gamefish 1993 
Further restrictions on gillnets 1995 
Banned gillnets in Old River 1996 
Banned shrimp trawling in Upper Mobile Bay shallows 2004 

Mississippi 

Banned non-biodegradable gillnets 1996 
Cobia declared gamefish 1997 
Banned any commercial fishing within 1 mile of barrier 
islands 1997 

Louisiana Redfish declared a gamefish 1991 
Gillnets outlawed 1995 

Texas 
Prohibited trawling for speckled trout 1978 
Outlawed monofilament nets 1980 
Billfish declared gamefish 1980 
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Outlawed gill and trammel nets 1990 
Redfish and speckled trout declared gamefish 1981 
Tarpon declared no-harvest for any sector 1991 
Limited entry for bay shrimp license with license cap 1995 
Voluntary inshore shrimp license buyback 1995 
Increased funding for shrimp license buyback 2000 
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Table 2. Economic Summary Table Relative to the Status Quo (Nesslage and 
Dumas 2017). 

Species 

Scenario 
with 

Highest 
Total 
Value 

Present Value 
Total 

Economic 
Benefit 
(million 

USD) 

Additiona
l Sales

(millions
USD) 

Additiona
l Jobs
(jobs)

Additional 
Income 

(millions 
USD) 

Southern 
Flounder 

Scenario 
7 $135.3 $1,049.0 405 $332.8 

Neuse 
River 
Striped 
Bass 

Scenario 
6 $0.1 $0.4 0 $0.1 

Weakfish 
Scenario 

8 $350.3 $844.0 515 $324.9 
Spotted 
Seatrout 

Scenario 
11 $12.2 $22.0 9 $7.7 

Red Drum 
Scenario 

4 -$8.2 -$31.3 -14 -$11.9 

Blue Crab 
Scenario 

2 $112.0 $672.6 260 $158.8 
Atlantic 
Croaker 

Scenario 
8 $67.7 $152.0 96 $58.7 

Oyster 
Scenario 

5 $160.4 $1,449.5 681 $736.3 

Total $829.7 $4,158.4 1,952 $1,607.4 
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VII. Prior Testimony.

Mr. Gentner has not testified as an expert at trial or by deposition in any cases
during the previous four years. 

VIII. Compensation.

For his study and testimony in this case, Mr. Gentner is being compensated at
a rate of $125 per hour, with a $10 an hour administrative charge in lieu of itemized 
expenses; and a rate of $250 per hour during testimony, plus reasonable travel 
expenses. 
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- Bioeconomic model of North Carolina commercial and recreational fisheries developed to demonstrate
the value lost to overfishing
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