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Introduction

The U.S. North Pacific fisheries off 
the coast of Alaska generate approxi-
mately $2 billion in ex-vessel rev-
enues each year (NMFS, 2017). This 
income has been reported publicly for 
decades by federal and state annual 
reports (Fissel et al., 2015), but typi-
cally in a manner that attributes reve-
nues to particular species, gear types, 
or broad areas within the North Pacif-
ic (e.g., Bering Sea, Gulf of Alaska). 
This study uses data on vessel owner-
ship and residency to link the earnings 
from these fisheries to the individual 
cities and states in which harvest-
ers live and likely spend their fishing 
returns. 

2016b). The specific management ap-
proaches and objectives within these 
programs vary by fishery, a result of a 
complex public management process 
rather than a singular, unified strate-
gic plan. That said, the general struc-
ture of many fisheries has gradually 
been tightened to “enclose” the fish-
eries and provide a more stable set of 
participants and quota allocations to 
specific groups (Holland, 2000). Often 
this begins with the implementation of 
limited entry rules which eliminate the 
creation of new permits or make it dif-
ficult for entry into a fishery. 

License limitation programs follow, 
which further define the set of eligible 
vessels or individuals who may par-
ticipate and, more specifically, define 
the nature of their eligibility. This de-
gree of partitioning allows managers 
to then define catch histories, a set 
of eligible entities, and quota alloca-
tions which form the basis of a catch 
share program. In addition to improv-
ing economic efficiency and promot-
ing sustainable harvest, socioeconomic 
objectives were often explicitly incor-
porated into the catch share programs.

Many of these programs in the North 
Pacific strive to strike a balance be-
tween increasing the economic success 
of incumbent harvesters and proces-

ABSTRACT—Our study uses data on 
vessel ownership and residency to link 
the earnings from North Pacific fisher-
ies to the individual communities, cities, 
and states in which harvesters live and 
likely spend much of their fishing returns. 
We provide perspective on which fishing 
fleets generate the greatest revenues, de-
scribe the geographic location of vessel 
and quota owners in these fisheries, and 
analyze changes in the distribution of fish-
eries revenues over the past decade in re-

sponse to new management initiatives. We 
examine trends in fishery diversification 
for fishing communities within regions and 
across population size. Our results sug-
gest greater complexity than some of the 
literature and stakeholder sentiment which 
argue that limited access and catch share 
programs cause small fishing-dependent 
communities to lose revenue. Using data 
from 2004 to 2013, we find no consistent 
trend of revenue or transfer of vessels from 
rural Alaska to Seattle, nor revenue con-

We also provide a detailed account-
ing of where the earnings from feder-
ally managed fisheries off Alaska flow. 
It provides a new and unique perspec-
tive on which fishing fleets generate 
the greatest revenues, describes the 
geographic location of vessel and quo-
ta owners in these fisheries, and ana-
lyzes various dimensions along which 
the distribution of fisheries revenues 
may have changed over the past de-
cade in response to new management 
initiatives. We examine trends in fish-
ery diversification within regions and 
across population size groups for fish-
ing communities. 

Since passage of the Magnuson-
Stevens Fishery Management and 
Conservation Act in 1976, the North 
Pacific Fishery Management Coun-
cil (Council) has actively managed 
most of the fisheries occurring in fed-
eral waters off the coast of Alaska, in 
conjunction with the U.S. Department 
of Commerce. North Pacific fisher-
ies have a strong record of sustainable 
management and were among the first 
U.S. fisheries to adopt management 
programs that utilized individual fish-
ing quotas and cooperatives (hereaf-
ter “catch shares”) with an objective 
to end the race for fish, and achieve 
economic and social goals (NPFMC, 

solidation away from smaller towns toward 
larger cities. We find that some regions are 
increasingly concentrated and reliant on 
the revenue generating capacity of a small-
er vessel fleet. This trend is likely a result 
of consolidation in the number of harvest-
ing operations. We also discuss the set of 
factors specific to management programs 
in the North Pacific that may have limit-
ed spatio-temporal revenue redistribution 
across community size or region following 
rationalization.
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sors (whose capital is predominantly 
located in Seattle), while assuring ad-
equate support for Alaska communities 
historically involved in commercial or 
subsistence fisheries. As a result, ma-
jor North Pacific fisheries present the 
opportunity to observe the impact of 
catch share programs on aggregate per-
formance and distributional outcomes 
in the short and medium term.

Various narratives have emerged 
regarding the consequences of enclo-
sure policies and subsequent privatiza-
tion of a public resource through catch 
share programs (Costello et al., 2008; 
Thebaud et al., 2012; Scheld and An-
derson, 2014; Holland et al., 2017). 
These policies grant valuable secure 
access privileges to incumbent har-
vesters, which then present incentives 
to reduce costs and improve product 
forms, increasing efficiency and prof-
itability. In doing so, however, they 
may also present a financial barrier for 
younger fishermen looking to advance 
their careers through ownership; the 
more successful the program at gen-
erating profits, the larger the purchase 
price for quotas  and thus, difficulty 
entering the fishery (van Putten and 
Gardner, 2010). 

Catch shares may also facilitate 
consolidation, lowering the aggregate 
costs of harvesting the annual quota, 
and in turn increasing economic effi-
ciency (e.g., Bering Sea crab rational-
ization (NPFMC, 2016a)). However, 
such consolidation may displace crew 
jobs or change the nature of the re-
maining jobs to one in which they 
buy quota from quota owners and 
harvest it on others’ behalf (Abbott et 
al., 2010). This study does not focus 
broadly on the general effects of catch 
share programs; instead, we examine 
ways in which the geographic partici-
pation and earnings of historically en-
gaged regions may have changed after 
the new regimes were instituted. 

Specifically, we use annual vessel-
level data on federal fishery partici-
pants from 2004 to 2013 to describe 
shifts in the earnings from Alaska’s 
fisheries, with a focus on the region-
al distribution of fisheries revenues, 
as represented by the owner address 

of federal vessel licenses. During this 
period, we observe the medium-term 
effects of several large fisheries that 
implemented catch share systems in the 
mid- and late 1990’s (halibut, Hippo-
glossus hippoglossus; sablefish, Ano- 
plopoma fimbria; and walleye pollock, 
Gadus chalcogrammus).

We are unable to observe the initial 
impact of the catch share programs 
for halibut, sablefish, and pollock or 
the limited entry permit system estab-
lished for Pacific salmon, Oncorhyn-
chus spp., in 1975, so if consolidation 
of ownership occurred rapidly and then 
stabilized in these fisheries this will 
not be reflected in our data. We also 
see the short-term effects of fisheries 
that implemented catch share systems 
soon after the beginning of our data 
series. These fisheries include the crab 
fisheries (which target red king crab, 
Paralithodes camtschaticus; blue king 
crab, Paralithodes platypus; gold-
en king crab, Lithodes aequispinus; 
opilio crab, Chionoecetes opilio; and 
Tanner crab, Chionoecetes bairdi), the 
rockfish fishery (which catches mainly 
rougheye, Sebastes aleutianus; short-
raker, Sebastes borealis; and thorny-
head, Sebastolobus alascanus), the 
non-pollock trawl catcher-processor 
fleet (which targets mainly Pacific cod, 
Gadus microcephalus; yellowfin sole, 
Limanda aspera; flathead sole, Hippo-
glossoides elassodon; rock sole, Lepi-
dopsetta bilineata; and Atka mackerel, 
Pleurogrammus monopterygius), and 
many  other fisheries which remain in 
legacy management.

By looking at a range of fisher-
ies under different management re-
gimes, we can explore whether there 
appear to be systematic differences in 
the revenue distribution among differ-
ent management regimes. We first ex-
amine the distribution of revenue by 
vessel owner region and then discuss 
trends in regional diversification and 
concentration. The following section 
continues this same focus, but does so 
by community size to see if smaller or 
larger populations tend to be more sus-
ceptible to change over time. We con-
clude with a summary and discussion 
of our findings. 

Approaches for Examining  
Distributional Impacts  

in Alaska Fisheries

Characterizing the effects of en-
closure policies on fisheries and fish-
ing-dependent communities has been 
approached from multiple disciplines 
and at different scales. Here we will 
discuss some previous studies and 
their approaches, followed by a de-
scription of the insights we hope to 
glean and the specific questions we 
plan to address. Although where rel-
evant we attempt to draw inferences 
regarding the spatial redistributional 
effects of catch share programs, our 
analysis should not be perceived as an 
attempt to evaluate the overall effects 
of these programs. Readers are ad-
vised to peruse the literature discussed 
below and beyond.

At the community level, Carothers 
(2008) uses ethnographic methods to 
illuminate the linkage between trans-
ferable access rights, in the form of 
limited-access salmon permits, and 
a reduction of fishing activity within 
Aleutian Island communities. She ar-
gues that consolidation in the pro-
cessing industry, away from small 
communities and into regional hubs, 
has removed a common source of per-
sonal credit which increases residents’ 
vulnerability. 

Monetized fishing access rights thus 
become a primary source of emer-
gency credit for rural harvesters who 
experience personal financial shocks. 
Although strongly place-identified, 
they are rarely able to repurchase the 
permit and resume fishing, with the 
concomitant reduction of local crew-
ing and support jobs from their rural 
communities; the community-level 
benefits of these jobs are not fully in-
ternalized as part of the private deci-
sion to sell.

This dynamic is consistent with the 
state-wide pattern of smaller com-
munities being more likely to divest 
of halibut Individual Fishing Quota 
(IFQ) in the years immediately follow-
ing the 1995 inception of the program 
(Carothers et al., 2010). However, 
Sethi et al. (2014a) use a suite of eco-
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nomic indicators to show that per-
mit and quota sales are not leading 
to a broad-scale reduction in fishing 
revenue associated with small com-
munities over the period 1980–2010. 
Integrating across fisheries, they find 
that despite the stability in overall rev-
enue, there are fewer fishermen and 
they participate in fewer fisheries, a 
trend also observed across West Coast 
federal fisheries (Holland and Kasper-
ski, 2016). 

This consolidation may increase vul-
nerability to management and natural 
fluctuations, such as climate change 
(e.g., Himes-Cornell and Kasperski, 
2016). There is evidence that reduc-
tions in community diversification in-
crease volatility in fishing revenues, 
but also that community portfolios are 
largely predetermined by location and 
thus unable to be influenced by man-
agement shifts (Sethi et al., 2014b). 
Reduced community-level economic 
dependence on fisheries primarily re-
flects growth in other sectors or the 
introduction of catch share programs 
that decrease community diversifica-
tion in exchange for the stabilization 
of revenue (Holland and Kasperski, 
2016).

Gho et al. (2012) use Alaska state 
fisheries permits data (in contrast to 
our federal fishery focus here) to ex-
amine changes in the age and geo-
graphic distribution of permit holders. 
They differentiate geographic changes 
attributable to permit transfers among 
parties living in different areas as well 
as relocation of a given permit hold-
er. They also categorize the nature of 
the transfers in terms of what fraction 
were transferred to family, friends, or 
other, as well as according to the type 
of area to which the permit is tied 
(e.g., rural local and urban non-local). 
They find an overall net decline of 
2,203 permits when examining the dis-
tribution of Alaska rural local permits 
from 1975 to 2010. However, rates 
of change for individual permit types 
have varied considerably over the time 
series. They also find the average age 
of permit holders to have increased in 
aggregate, again with some exceptions 
in specific fisheries.

This study uses the fishing rev-
enue component included in Sethi et 
al. (2014a, b) to characterize changes 
in the distribution of earnings from 
North Pacific fisheries in the context 
of each fishery’s enclosure policies. 
Additionally, however, we track re-
gional changes and expand the focus 
to all communities that benefit from 
North Pacific fisheries, including those 
outside Alaska. Further, we use vessel-
level data to decompose the revenue 
by fishery, capturing not just aggre-
gate shifts, but shifts between fisheries 
within each region. 

We explore three leading narratives 
about how enclosure and rationaliza-
tion are affecting the distribution of, 
and variation in, fisheries revenues. 
First, we examine whether revenue in 
key fisheries is shifting among regions. 
This analysis illustrates the extent to 
which the small community process-
es presented in Carothers (2008) are 
leading to a broad-scale shift in fishing 
activity out of coastal Alaska, or Alas-
ka as a whole, toward other regions. 

Second, we evaluate whether small 
communities, as a category, are re-
ceiving a decreasing share in fishery 
revenues. Finally, we examine how in-
dividual vessels are altering the extent 
of their participation in individual fish-
eries. In particular, we look at whether 
vessels are becoming more dependent 
on fewer fisheries, and thus more ex-
posed to fluctuations in individual 
stocks or management plans (Kasper-
ski and Holland, 2013).

Understanding whether and how 
revenue distributions evolve is impor-
tant because managers or stakehold-
ers may have preferences over the 
distribution of benefits within their 
jurisdiction. For example, some ratio-
nalization programs (such as the Pacif-
ic Halibut and Sablefish IFQ Program) 
have had explicit management goals of 
retaining a local owner/operator fleet. 
In our examination of aggregate rev-
enue by region, fishery, and commu-
nity size, we find considerable stability 
over the period 2004–13. We find little 
evidence of ongoing change for both 
the set of mature enclosure programs 
and the most recent rationalization 

programs. However, this observed sta-
bility is likely the result of policy ef-
forts to minimize such impacts, as the 
most prominent trends in the data are 
associated with Community Develop-
ment Quota (CDQ) group activity pre-
venting erosion of, and in some cases 
increasing, the extent and breadth of 
fishery participation in coastal Alaska 
communities. 

North Pacific Fisheries Overview

Table 1 presents the 18 fleets of ves-
sels on which we focus our analysis, 
including 16 fleets managed by the 
North Pacific Fishery Management 
Council (NPFMC, 2012), and 2 fleets 
managed by the State of Alaska. We 
have ordered the vessel groups ac-
cording to average annual revenue 
over the period of 2004–13. Most ves-
sels in these fleets participate in mul-
tiple fisheries throughout the year, and 
some participate in fisheries in other 
regions.1 Since these fleets are over-
lapping, the data reported in Table 1 
reflects statistics for all vessels that re-
ported landings within the fishery and 
common overlapping fleets are shown 
in the final column. 

Pollock, by far the largest fishery in 
the United States by landings (NMFS, 
2017), has the largest total revenue, 
split among catcher vessel (inshore), 
catcher-processor, and mothership 
fleets that manage collective alloca-
tions through cooperatives (Felthoven, 
2002). The crab fisheries, collectively, 
exhibit the second highest average fed-
eral fisheries revenue after pollock; 

1As such, the “fleet” designation for the vessels 
reflects either the catch share program in which 
they are included or the predominant catch port-
folio and gear type exhibited by the vessels. The 
“management style” pertains to whether the fish-
ery is managed using catch shares (with specific 
quantities or shares of the total allowable catch 
going to individuals or groups) or another mech-
anism such as limited entry (in which the uni-
verse of eligible participants is strictly defined, 
but the allocation of catch for each participant is 
not). Some catch share programs function with 
individual quota holders as the management 
unit, while others operate as cooperatives; how-
ever, cooperatives have even formed in some of 
the limited entry fisheries with a manageable 
number of vessels. More information on these 
fleets can be found in NPFMC (2012). More 
specificity about the nature of quota allocations 
and transferability of the catch share fisheries is 
included in Holland et al. (2015). 



4 
M

arine F
isheries R

eview

Table 1.—Characteristics of Alaska fleets by average annual value, 2004–13. 

Fleet description

Avg. share of 
annual revenue 

to AK1

Avg.Value  
$M 

 (Std Dev) 

2010  
Landings 

(Mlbs)
2013 

Active vessels

Management style, quota 
share (QS) allocation method 

for catch shares, (year 
implemented)

Current management 
actions or issues

Common Overlapping 
fisheries2

BSAI Crab 
 Catcher vessels and catcher-processors targeting 
 various species of crab with pot gear in the Bering Sea

28.13 191.87 
(53.80)  72.40 114 (282 in 2004 

pre-IFQ)
Catch share; QS to 
individuals, can operate as 
co-op (2005)

ROFO Participation and 
voluntary lease rate caps Pot, Salmon tendering

AFA Catcher Vessels 
 BSAI pelagic trawl pollock delivered inshore  1.49 179.44 

(27.22) 890.67 84 Catch share; QS to group, do 
operate as co-op (1999) Chinook salmon bycatch Central Gulf Trawl, Pacific 

Hake

Halibut IFQ 
 Longline catcher vessels targeting halibut in GOA and 
 BSAI

68.52 175.30 
(35.04)  52.55 910 (max of 1471 

in 2004)
Catch share; QS to 
individuals (1995)

Declining biological 
availability Salmon, Sablefish

AFA Catcher-processor  
 BSAI pelagic trawl pollock harvested and processed 
 on board

 7.82 143.59 
(40.96) 313.73 16 Catch share; QS to group, do 

operate as co-op (1999) Chinook salmon bycatch Pacific Hake

State Salmon  
 Landings of salmon by vessels also participating in at 
 least one Federal fishery

93.11 125.43 
(28.87) 225.19 683 (max of 814 in 

2005) Limited Entry (1973) Volatility in landings and 
prices Halibut IFQ

Amendment 80 
 BSAI trawl catcher-processors not targeting pollock. 
 Mainly targeting flatfish and Pacific cod or rockfish and 
 Atka mackerel. 

0 114.02 
(29.27) 162.86 19 (23 in 2004 

pre-A80)
Catch share; QS to 
individuals, do operate as 
co-op (2008) 

Halibut PSC reductions Central Gulf Trawl

Sablefish 
 Fixed gear catcher vessels and catcher-processors 
 predominantly targeting sablefish

50.9 83.76 
(16.70)  25.11 354 (max of 426 in 

2004)
Catch share; QS to 
individuals  (1995)

Addition of pots, seabird 
takes Halibut IFQ, Salmon

Catcher-processor Hook and Line  
 Freezer longliners targeting BSAI and GOA Pacific cod 21.7 56.75 

(16.63) 231.76 35 Limited Entry; operate as co-
op (2006)

Halibut PSC and seabird 
takes Sablefish

Central Gulf of Alaska Trawl  
 Catcher vessels and catcher-processors primarily 
 targeting flatfish, pollock, Pacific cod, and rockfish

33.41 37.62 
(11.05) 218.80 66

Limited Entry (2000) except 
catch share  Central GOA 
Rockfish (2007)

Halibut PSC reductions, 
rockfish quota program AFA Catcher Vessels

AFA Mothership  
 BSAI trawl pollock delivered to mothership and 
 processed on board

 7.04 37.47 
(4.37) 155.01 14

Catch share; QS to 
individuals, do operate as 
co-op  (1998)

Chinook salmon bycatch AFA Catcher Vessels, 
Pacific Hake

Groundfish Pot  
 Catcher vessels and catcher-processors using pot gear 
 primarily to target BSAI/GOA Pacific cod

50.33 27.46 
(8.20) 131.10 126 (max of 149 in 

2007)
Limited Entry (2000) - in 
2009 gear-specific co-ops 
established

Halibut and crab quota Halibut IFQ, Crab, Salmon

Western Gulf of Alaska Trawl  
 Catcher vessels and catcher-processors primarily 
 targeting flatfish, Pacific cod, pollock, and rockfish

33.59 11.92 
(2.87)  91.52 40 Limited Entry (2000) Halibut PSC reductions Salmon, Central Gulf Trawl, 

Halibut IFQ, A80

Non-AFA BSAI Trawl  
 Catcher vessels primarily targeting Pacific cod with 
 bottom trawls

 4.1 10.26 
(5.94)  43.87 14 Limited Entry (2000) Halibut PSC reductions Central Gulf Trawl, Western 

Gulf Trawl

Catcher Vessel Hook and Line  
 Groundfish longline catcher vessels predominantly 
 targeting Pacific cod

89.35 6.57 
(2.02)  19.05 66 (max of 96 in 

2008) Limited Entry (2000) Halibut PSC reductions Salmon, Sablefish, Halibut 
IFQ

Scallop  
 Catcher vessels targeting weathervane scallop using 
 dredges

 5.65 3.62 
(0.94)   0.46 5

Limited Entry (1999) – in 
2000 co-op established 
moratorium on permits (1997)

Ecosystem effects of 
dredging Non-AFA BSAI Trawl, Crab

Halibut CDQ  
 Catcher vessels actively fishing halibut quota owned by 
 CDQ groups in Western Alaska

91.33 3.35 
(3.76)   2.41 244 (zero until 2009) CDQ (1995) Declining halibut TAC, 

addition of Pacific cod CDQ Salmon

Jig  
 Catcher vessels using jig gear (actively fished vertical 
 lines) and predominantly targeting BSAI/GOA Pacific cod

91.78 0.39  
(0.24)   8.45 171  

(max of 251 in 2012)
Limited Entry (2000);  
operate as co-op Halibut quota Halibut IFQ, Salmon

1Average of 2004-13 annual percentage of fleet’s total revenue attributed to vessels with CFEC owner addresses within Alaska.
2Other fisheries where vessels from a given fleet are likely to participate. 
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their revenue share in Alaska has been 
trending upwards since the imple-
mentation of a catch share program in 
2005 (NPFMC, 2016a). 

The IFQ halibut fishery, rationalized 
with sablefish in 1995, has revenues 
comparable to the shoreside pollock 
fishery, although revenue has been de-
clining along with decreasing stock 
levels exhibited over the last decade. 
Despite the high degree of natural 
fluctuation in individual river systems, 
the large limited-entry state salmon 
fishery contributes significantly to 
the fishing portfolios of communities 
throughout Alaska; note however that, 
as stated earlier, our study considers 
only the salmon caught by vessels that 
also fish in federal fisheries (as salmon 
is managed by the state and those ves-
sels which just fish in state fisheries 
are not included here). 

Revenue from the Amendment 80 
groundfish trawl fleet has steadily in-
creased since cooperative-based ratio-
nalization in 2008. The IFQ sablefish 
fishery is a medium-sized fishery with 
stable revenues. In comparison, the re-
maining fisheries such as scallop, Cen-
tral Gulf trawl, and groundfish pot or 
longline are all relatively small in to-
tal revenue; however, many fisheries 
play significant roles in their regions’ 
economies.

One component of fisheries man-
agement in Alaska worth noting is the 
annual set aside of CDQ for several 
groundfish and crab species harvested 
in Alaska. The CDQ corporations were 
first established by the NPFMC in 
1992 and then made permanent under 
reauthorization of the Magnuson-Ste-
vens Act in 1996 in order to repre-
sent the fishing interests of western 
Alaska’s regional coastal communities. 
Six regional CDQ groups in western 
Alaska receive allocations for a por-
tion of the total allowable catch (TAC) 
for groundfish, crab, halibut, sablefish, 
and prohibited species (PSC). 

Typically, around 10% of the TAC is 
set aside. In some areas, however, up to 
100% of the TAC is set aside for CDQ 
halibut, and up to 20% for fixed-gear 
CDQ sablefish. The 2017 allocations 
can be viewed at https://alaskafisher-

ies.noaa.gov/sites/default/files/reports/
annualmatrix2017.pdf. Aside from the 
higher proportion of the halibut and 
sablefish TACs set aside for CDQ, the 
nature of these fisheries differs mark-
edly from the way CDQ allocations 
are fished in more industrialized fleets 
made up of larger vessels based out of 
Seattle (Szymkowiak and Himes-Cor-
nell, 2018). 

In the crab and groundfish fleets, 
CDQ is primarily leased by these ves-
sels and fished alongside their non-
CDQ allocation. Alternatively, in the 
halibut (and sablefish) fisheries, the 
CDQ is more likely to be fished by 
vessels owned by the residents of 
CDQ regions who do not have mean-
ingful participation in any other fed-
eral fleet. Several CDQ groups have 
been successful in leveraging their al-
locations into ownership shares in crab 
and groundfish vessels, with those 
CDQ landings occurring alongside 
non-CDQ landings and within over-
lapping fleets (American Fisheries Act 
and Amendment 80). For purposes of 
this study, we examined only one spe-
cific CDQ halibut fleet but note the 
significance of CDQ for various fleets 
and regions when relevant. 

In most fisheries we examined, 
real revenue has been increasing, re-
flecting management that sets catch 
at sustainable levels, and improved 
handling and higher-valued product 
forms facilitated in many cases by 
eliminating the race for fish. How-
ever, pollock experienced a down-
turn in 2009–10, mostly attributable 
to small year classes among the 3- to 
8-yr-olds typically targeted. Revenue 
has not yet returned to abundant 2008 
levels. Salmon product forms have 
improved to maintain recent average 
price levels among increasing compe-
tition from aquaculture (Knapp et al., 
2013). Revenue from halibut has dra-
matically fallen as the stock, which 
is managed under treaty by the In-
ternational Pacific Halibut Commis-
sion (IPHC), has seen biomass and 
size-at-age decline since 2004 (for 
reasons not fully understood and not 
necessarily associated with the fish-
ery), leading to a 63% reduction in 

IFQ halibut quotas between 2004 and 
2013 (NMFS/AKRO, 2016b). 

Importantly, most of these revenue 
gains are from market improvements, 
as most North Pacific fish stocks have 
been healthy and relatively stable 
throughout this period. Thus, total har-
vest has not increased. In the Bering 
Sea/Aleutian Islands, total harvest has 
been constrained throughout this peri-
od by a longstanding “ecosystem cap” 
of 2 million t (Witherell et al., 2000). 
Although the sum of species-specific 
Allowable Biological Catches (ABC) 
has been in the 3–3.5 million t range, 
the Council issues TACs totaling only 
2 million t each year, to introduce a 
buffer so most TACs do not fluctuate 
with natural variation in their stocks. 
A similar cap of 800,000 t exists for 
the Gulf of Alaska, though total ABCs 
have stabilized just below it. 

Fishery Revenue Data

The confidential data used in our 
analysis was provided by the Alaska 
Fisheries Information Network (AK-
FIN), an interagency organization that 
maintains fisheries data derived from 
NMFS and the State of Alaska sources 
(including the electronic fish tickets). 
When fish or shellfish are caught and 
sold to the first buyer, the buyer enters 
information into the state of Alaska’s 
eLandings database and generates an 
electronic “fish ticket.” These tick-
ets reflect the landing vessel, species, 
quantity, and ex-vessel prices for sho-
reside fisheries, allowing computa-
tion of ex-vessel revenue estimates 
for each delivery. Catcher-processor 
data reports the value of all products 
produced from the raw fish and thus 
reflect value added from primary pro-
cessing. To generate consistent esti-
mates of ex-vessel value across both 
catcher vessel and catch-processor 
fleets, NMFS utilizes a two-step pro-
cedure in order to impute the ex-ves-
sel value of the fish used to create the 
catcher-processor products (Fissel et 
al., 2015). 

To create the distinct fleets dis-
cussed in this manuscript, AKFIN staff 
analyzed each vessel’s landing patterns 
and permit holdings to determine the 
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fishery in which it was participating 
at the time fish were landed. It can be 
difficult to associate landings within a 
fishery because the same species can 
be landed either through directed tar-
geting under one management plan 
or as bycatch when the same vessel 
is targeting other species. For exam-
ple, some Amendment 80 groundfish 
fleet vessels can participate in direct-
ed fishing for Pacific cod, but also 
they can land a “maximum retainable 
amount” of Pacific cod as a percent-
age of flatfish (Pleuronectiformes) 
when targeting flatfish. In addition to 
these interlinked federal fisheries, we 
consider these vessels’ landings in 
the state-managed salmon and “other 
state” fisheries within 3 n.mi. of shore. 
AKFIN does not have data on partici-
pation in fisheries outside the Alaska 
management regions (e.g., American 
Fisheries Act (AFA) pollock vessels 
also catch Pacific whiting, Merluc-
cius productus, off Oregon and Wash-
ington), or information on non-fishing 
revenue (such as tendering in various 
salmon fisheries), so we focus exclu-
sively on participation in the fisheries 
off Alaska. Our dataset was limited to 
2004–13 because the process of as-
sociating landings within fleets could 
only be completed reliably for these 
years of data when this research was 
undertaken.

We use the total annual revenue 
each vessel derives from each fish-
ery in which it participates to assess 
temporal changes in the regional and 
community-scale distribution of fish-
ing revenues. We focus on revenue 
because it is available for all fishing 
fleets, but we recognize that there are 
limitations to this variable, such as 
changes in costs or added value. Costs 
may vary significantly on a decadal 
scale as people and capital move 
among regions and fisheries and effi-
ciency-enhancing rationalization pro-
grams are introduced; therefore, we 
are unable to conduct a formal welfare 
analysis that would instead calculate 
net benefits of the harvest sector. Ad-
ditionally, ex-vessel revenue does not 
capture value added through process-
ing, which can be significant depend-

ing on the product form. However, 
examining changes in processing plant 
volume and locations is beyond the 
scope of the current study. 

To associate a vessel’s revenue with 
a region, we use the “vessel owner 
city” field maintained by the Com-
mercial Fisheries Entry Commission 
(CFEC) when vessel owners file for 
their vessel license each year.2  This 
variable is primary, and prevalent, in 
that it was missing for only 38 of the 
18,370 total observations. The ves-
sel owner’s city is not necessarily re-
flective of where the majority of fish 
is landed, or where the vessel spends 
the majority of its time; however, it 
is suggestive of where the owner—
who collects the largest share of fish-
ing income—spends income, and may 
also reflect where the vessel purchases 
some supplies and hires crew. We rec-
ognize this proxy may not be repre-
sentative of where all the crew factor 
payments flow, but it is the best indica-
tor at our disposal.

An additional concern is that attrib-
uting revenue to vessel owners may 
inflate the actual benefits accruing to 
the vessel owner’s community when 
the vessel owner is not the same as 
the quota or permit owner, as may be 
the case when emergency transfers, 
hired masters, or outright leasing pro-
visions are common. Approximate-
ly 40% of vessels in the halibut fleet 
and 55% of vessels in the sablefish 
fleet reported using hired masters, and 
many use emergency medical trans-
fers to bypass owner-on-board require-
ments (NPFMC, 2016b). Anecdotally, 
in the halibut and sablefish fisheries 
lease rates range from 50% to 60% of 
gross revenue (NPFMC, 2016b) and 
empirically, lease rates range from 
30% to 65% of gross revenue in the 

2AKFIN provides an alternative, vessel hail-
ing port, which is a landings-based estimate of 
the vessel’s home port. This variable had 3,059 
missing vessel years (almost entirely non-fed-
eral vessels), and after conducting our analysis 
with both variables we did not observe a statisti-
cally different distribution of aggregate revenues 
across regions. For this reason, as well as brevity 
and greater data availability, we have restricted 
our discussion to results based upon vessel own-
er city, with additional figures based upon hail-
ing port residing in our appendix.

crab fishery (NPFMC, 2016a) which 
means considerable revenue accrues to 
quota owners, rather than vessel own-
ers. Despite the large share of ex-ves-
sel revenue that accrues to the quota 
owner, the proportion of vessels that 
lease quota is relatively stable over the 
course of our study (NPFMC 2016a, 
b) which means changes in leasing 
prevalence are not driving our results.

The relationship between the reg-
istered vessel owner’s city and local 
benefits may also be weaker for cor-
porate-owned vessels, typical of in-
dustrial fleets, where the profits from 
the corporation are distributed among 
many individuals in different locali-
ties. Neither NOAA nor CFEC main-
tain data on individual ownership of 
corporate entities, prohibiting disag-
gregation of these revenues. An im-
portant exception is when vessels are 
owned by regional CDQ groups. The 
CDQ groups use revenue from fishing 
or leasing the quota to reinvest in com-
munity fishing involvement, as well 
as the education and welfare of their 
community members. Because CDQ 
groups disclose their vessel ownership 
interest in their annual reports, we are 
able to associate those vessels’ reve-
nues with the CDQ regions. 

Regional Revenue Distribution

The second column of Table 1 lists 
the percentage of fishery revenue 
earned by vessel owners residing in 
Alaska; this varies widely by fishery. 
Four of the largest fisheries were nev-
er operated out of Alaska. The AFA 
catcher vessel, catcher-processor, and 
mothership pollock fleets, the Amend-
ment 80 non-pollock groundfish fleet, 
and the cod freezer-longliners were 
almost entirely developed with Wash-
ington State capital—or foreign capital 
that moved to Washington following 
the American Fisheries Act. In con-
trast, Gulf of Alaska groundfishing, 
jigging, and state fisheries—especially 
salmon—are strongly rooted to Alaska 
ownership, and have been historically 
pursued by residents of small and me-
dium-sized Alaska communities. 

In between, crab, halibut, and in-
shore pollock have significant own-
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ership interests inside and outside 
Alaska. These different geographies of 
ownership can lead to conflicts among 
fleets when they catch the same spe-
cies. For example, significant man-
agement effort focuses on balancing 
the distribution of Chinook salmon 
between the Alaska directed salm-
on fisheries and bycatch by the pre-
dominantly Washington pollock fleet 
(NMFS/AKRO, 2016a). A similar ten-
sion exists between halibut caught by 
the Alaska IFQ/CDQ fleet and hali-
but caught incidentally by the primar-
ily Washington-based Amendment 
80 fleet in their pursuit of groundfish 
(NMFS/AKRO, 2016a).

To analyze movement of fishing 
revenues, we identify a set of regions 
with significant representation in the 
North Pacific Fisheries. In Western 
Alaska, we use CDQ Program region 
boundaries to define the regions: we 
pool Coastal Villages and Yukon Delta 
regions as AK Central West due to the 
very small number of observations. 
The AK Aleutians and Pribilofs region 
pools the revenue from Saint Paul Is-
land’s Central Bering Sea Fishermen’s 
Association (CBSFA) with commu-
nities located within the boundaries 
of the Aleutian Pribilof Island Com-
munity Development Association 
(APICDA). We also include Kodiak, 
Anchorage/Matsu, Cook Inlet/Prince 
William Sound, and Southeast as dis-
tinct regions, along with Other Alaska. 
Outside of Alaska, we distinguish the 
Seattle Metropolitan Statistical Area 
(MSA), Other Washington, Oregon, 
California, and Other States. 

Figure 1 shows the distribution of 
revenue from individual fleets, by resi-
dence of the harvesting vessel owner. 
Within each region, the left pie chart 
shows the average revenue contribu-
tion from each fishery in 2004 through 
2006, and the right pie reflects rev-
enues from 2011 through 2013; the 
areas of the pie are proportional to 
the region’s share of total North Pa-
cific fishery revenue during each time 
period. 

Seattle MSA is dominant in all 
years, whereas some regions, such as 
Alaska Other and those in western 

Alaska, have such a small share of rev-
enue that the inset shows the individual 
fisheries. Between the two time peri-
ods, real revenues in all regions grew 
an average of 7%. Some regions grew 
more than others, including Seattle 
MSA, Anchorage/MatSu, and Norton 
Sound. Total revenue fell in regions 
such as Southeast, Bristol Bay Lakes/
Peninsula, and Other Washington. 

Looking within regions across time, 
the shoreside and catcher-processor 
pollock fleets dominate Seattle MSA 
revenue, and their regional revenue 
share remained stable. Increasing reve-
nues from the Amendment 80 ground-
fish fleet increased its share of income 
associated with Seattle, as well as 
other U.S. regions outside the Pacific 
Northwest. Owners from both Oregon 
and Kodiak, Alaska, are increasingly 
involved in the Central Gulf trawl fleet 
and rationalized crab, while reducing 
their dependence on halibut IFQ rev-
enue. Share of revenue from halibut 
IFQ reduced across almost all regions, 
and halibut CDQ revenue is not a large 
source of revenue for any region ex-
cept AK Central West and AK Aleu-
tians. Salmon revenue is an important 
contributor to owners residing in the 
Aleutians, Bristol Bay, Cook Inlet, Ko-
diak, and Southeast, and these regions’ 
reliance on salmon is trending up-
wards. Crab harvest patterns changed 
most significantly in Norton Sound, 
Kodiak, and Anchorage/MatSu, where 
investment in the fishery increased. 

Total Regional Revenue

To clearly identify intertemporal 
trends in the regional distribution of 
revenue, Figure 2 shows the percent-
ages of total ex-vessel revenue from all 
fisheries according to the region of the 
vessel owner’s city. Although the pro-
portion of revenue for vessels owned 
outside of Alaska is large (approxi-
mately 60%), allocation of revenue 
across regions appears to be largely 
stable. There is no clear trend of resi-
dents from outside of Alaska gaining 
share following the rationalization of 
the crab fleet in 2005 or the Amend-
ment 80 fleet in 2008. In recent years, 
the larger share of revenue is captured 

by vessel owners located outside of 
Alaska; however this is a reversion to 
levels from the early years of the data. 
More populous regions like Anchorage 
and Seattle MSA gained shares, while 
southeast Alaska and other parts of 
Washington lost shares. The share of 
the most rural areas surrounding the 
Gulf of Alaska and the Bering Sea is 
stable. 

Regional Fishery Dependence

While the revenue shares of each 
region may be stable, enclosure and 
rationalization policies may shift 
the composition of the fisheries that 
contribute to each region’s revenue. 
Equivalent revenue levels from dif-
ferent fisheries could imply different 
levels of profitability and net benefits 
if the cost profiles differ considerably 
among fisheries, or, if the number of 
fisheries in which a region participates 
has dropped substantially, substitu-
tion possibilities to healthier and more 
abundant fisheries may be diminished. 
To investigate the possibility of such 
compositional changes, we calculate 
several Herfindahl-Hirschman Indexes 
(HHI) (Herfindahl, 1955; Hirschman, 
1964). The HHI is a standard measure 
of concentration that takes on a value 
between 0 and 10,000 and is equal 
to the sum of squared market shares 
across entities in an industry. As such, 
it is very sensitive to movement away 
from complete concentration and rela-
tively insensitive to changes in diverse 
industries. Kasperski and Holland 
(2013) used HHIs to examine how the 
diversity of fisheries in which a ves-
sel participates relates to its year-over-
year variation in profits, finding that it 
is riskier to be less diversified across 
fisheries; we explore these business-
level effects below.

To assess whether some regions 
are becoming more dependent on in-
dividual fleets, Figure 3 shows the 
log-HHI of each region’s revenues 
across the distinct fleets studied.3 
This is calculated for each region by 

3We report natural log HHIs, with a maximum 
of 9.21, to show changes in fisheries with nu-
merous smaller vessels fisheries alongside in-
dustrial fisheries with fewer vessels.
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determining the region’s total revenue 
from each fleet listed in Table 1, de-
termining the share of the region’s 
total fishery revenue associated with 
each fleet, and using that share as the 
basis for the HHI. Most regions do 
not show a strong trend, indicating 
they are as diversified across fleets as 
they were 10 years ago. This finding 
indicates there is not strong evidence 

that regions are forced into fewer or 
lower-valued fleets. 

The high HHIs for AK Central West 
reflect a single CDQ group-owned pol-
lock catcher-processor that accounts 
for more than 90% of revenue in some 
years. The increasing HHI for Bris-
tol Bay reflects that it is increasingly 
concentrated within certain fleets. Ko-
diak has become less concentrated, as 

it was highly dependent on halibut and 
crab through the early 2000’s but has 
diversified (while preserving revenue 
share in the crab fishery overall) by 
increasing its portfolio of jig and pot 
landings.

The regional level stability does ob-
scure some shifts within individual 
fleets. In the newly rationalized crab 
fleet, the revenue shares of Anchor-

Figure 1.—Regional distribution of revenue by fishery in 2004–2006 (left pie in each region) and 2011-2013 (right pie in each 
region).  Pie area is proportional to share of total revenue from all fisheries.
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age, Kodiak, and Norton Sound grow, 
while residents of southeast Alaska 
and the Aleutians no longer partici-
pate, and Washington’s role is shrink-
ing. Residents of southeast Alaska 
appear to be transitioning into the 
state’s salmon fishery, as their share 
of salmon revenue is on the rise since 
the implementation of the crab quota 
system. Communities in the Aleutians 
increased their participation in the 
Central Gulf trawl fishery following 
the crab rationalization. 

Within the fleets with CDQ allo-
cations, there is a relatively large de-
gree of variation in the vessels fishing 
CDQ allocation. For example, over the 
course of the CDQ halibut program, 
there has been a trend of increased rev-
enue going to local harvesters in the 
Central Western and Aleutian regions 
in particular. Conversely, almost all 
vessels landing CDQ crab and ground-
fish quota were initially owned outside 
Alaska but there has been a strong 
trend of CDQ groups buying shares in 
vessels, especially those in close prox-
imity to the fishery (see Supplemental 
Figure O for halibut CDQ fleet plots).

Number of Vessels Participating

Changes in fishery management can 
influence the number of vessels partic-
ipating in a region, independent of the 
fisheries from which revenue is drawn. 
Figure 4 shows the number of fishing 
vessels in each region. The most nu-
merous region, southeast Alaska, is 
losing vessels, corresponding with its 
drop in revenue share. Most other re-
gions are experiencing a slight down-
ward trend in the number of vessels, 
consistent with theories predicting an 
aggregate harvesting cost reduction 
through consolidation of harvesting 
operations over time after the introduc-
tion of catch shares. Some small and 
remote regions of rural Alaska, such 
as Norton Sound and Alaska Central 
West, are gaining vessels, where CDQ 
groups buy up capital and expand their 
harvesting operations. Although there 
is a concurrent decline in vessels in 
the neighboring region of Bristol Bay 
and Peninsula, the vessel level data 
indicate that the vessels moving into 

Figure 2.—Distribution of ex-vessel revenue by region.

Western Alaska and the CDQ regions 
are coming from outside; this may be 
attributable to frictions in labor and 
credit markets or existing capital being 
in poor condition.

A decline in vessels in one region 
could imply that revenue is leaving that 
region or that revenue is simply trans-
ferred to still-active vessels within the 
same region; these processes have dif-
ferent distributional implications out-
side the harvesting sector. Figure 5 
shows the log-HHI of each region’s 
vessel revenue, or how well diversified 
each region is across its vessels. This 
measure calculates total revenue for 
each vessel and determines each ves-
sel’s share of its region’s total revenue, 
which is used as a basis for the HHI. 
Most regions have increased slight-
ly in vessel revenue HHI, reflecting 
that most regions derive larger shares 
of their revenues from fewer vessels. 
Norton Sound is decreasing, partly re-
flecting the increase in the number of 
vessels seen above. AK Central West 
is decreasing, but excluding the single 
pollock catcher-processor, there is little 
trend. 

While Figure 5 shows negligible 
trends in region-level HHIs, it may 
mask a concentration of revenue with-

in communities from each region. 
We calculate the HHI for every com-
munity to reflect how diversified it is 
across vessels. This measure calculates 
total revenue for each vessel and de-
termines the vessel’s share of its com-
munity’s total revenue, which is then 
used as a basis for the HHI. Slightly 
less than half the communities have 
HHIs approaching 10,000, reflecting 
that they have only one fishing vessel 
(Supplemental Figure T). 

Among the communities with more 
vessels, at the 25th percentile of HHI, 
concentration changes negligibly, from 
3,360 in 2004 (corresponding to a 
45/30/25/5 market share split, if there 
are four vessels), to 3,297 in 2013. 
This suggests that even at the individ-
ual community level, fishing commu-
nities are not becoming increasingly 
dependent on fewer and fewer vessels 
during the period of our data. This 
could still occur with a decreasing to-
tal number of vessels if the remaining 
smaller vessels are increasing their 
market share. 

Population Size Analysis

Although Alaska regions have not 
seen a systematic decline in fishery 
revenue share or increasing reliance on 



10 Marine Fisheries Review

Figure 3.—Log-HHI of region’s revenue across fisheries, indicating how each region’s fishery revenues (to resident owners) are 
concentrated across fisheries.

certain fisheries over the last decade, 
revenue may nevertheless be transfer-
ring out of small communities into 
larger towns within the same region. 
To avoid obscuring any movement 
from the smallest (and perhaps most 
vulnerable) communities to larger mu-
nicipalities, we used census data to 
determine the population of each ves-
sel-owner city, and assigned it to one 
of six bins for analysis. For compara-
bility within the literature, we used the 
bins that Carothers et al. (2010) identi-
fied for small remote fishing commu-
nities with under 7,500 residents. 

Figure 6 shows the distribution of 
total ex-vessel revenue from all fisher-
ies according to the population of the 
vessel owner’s city. Although the pro-
portion of revenue that goes to ves-
sels owned in cities with more than 
25,000 residents is large (approximate-
ly 60%), allocation of revenue across 
population bins is largely stable. From 
2004 to 2008, large cities gained share 
from towns in the 2,500–7,500 bin. In 

2009–10, when there was low revenue 
for pollock (majority of ownership in 
large cities), this trend reversed, but 
reemerged once pollock harvests in-
creased again. All other population 
bins are relatively stable except for 
that of communities in the 1,500–
2,500 bin, which has fallen from 3% 
of the total to 2%. 

When large communities gain even 
small amounts of the total share, it 
does appear to be at the expense of 
a handful of smaller towns, mainly 
located in southeast Alaska. Howev-
er, this is largely reflecting features 
idiosyncratic to the individual fish-
eries represented in these commu-
nity types, and any systematic trend 
is swamped by natural variation in 
TACs and prices. In many cases, 
these shifts represent the decisions 
of single individuals. Importantly, 
there is not a dramatic trend of resi-
dents from large cities gaining share 
following the crab rationalization, 
and all Amendment 80 vessels were 

owned by residents of the largest cat-
egory at the outset of the program. 
Further, while the data from the last 
decade cannot illuminate what hap-
pened immediately following the pol-
lock and halibut rationalizations, it 
does reflect that there is not a trend 
of continuing transfers of revenue 
share out of small communities. 

To examine whether smaller com-
munities are disproportionately con-
centrating revenues on fewer vessels, 
Figure 7 shows the natural logarithm 
of average community-level HHIs of 
vessel revenue within each of six size 
categories. The figure reveals a trend 
of increasing vessel revenue concen-
tration within communities of every 
size relative to 2004. Mid-sized cit-
ies of 7,500–25,000 people are most 
stable, and medium-small cities of 
1,500–2,500 people, which saw a sig-
nificant decrease in the number of ac-
tive vessels during the study period, 
saw the greatest increase in concen-
tration. What we do not see, however, 
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is a consistent pattern of small com-
munities exhibiting greater or lesser 
degrees of diversification relative to 
larger communities. Rather, the small-
est communities saw a sustained de-
crease in revenue concentration during 
2006–10, reflecting a decreased share 
of halibut revenue as TACs declined, 
which is more recently being offset by 
increased village-based ownership of 
crab and pollock vessels, supported by 
CDQ ownership.

Although the revenue for these 
smallest communities may be stabi-
lizing, our analysis of revenue flows 
does not illuminate the actual commu-
nity-level impact of substituting a loss 
of direct revenue from individually 
owned vessels fishing halibut with in-
direct payments from increased CDQ 
ownership of larger vessels. This lat-
ter source of revenue is likely to pro-
vide much less direct benefit such as 
community block grants, crew em-
ployment opportunities, and increased 
local processing capacity.

To explore differences among com-

munities within the same size cat-
egory, Figure 8 presents violin plots 
representing the distribution of indi-
vidual communities’ vessel-revenue 
HHIs. The white dot in each violin in-
dicates the median, the black bar the 
inner-quartile range, and the width of 
the gray field the smoothed density 
at that HHI; smoothing is required to 
protect confidentiality in communi-
ties with fewer than three vessels. Al-
though these distributions are typically 
bimodal—reflecting numerous com-
munities with one vessel—the changes 
in the median and positive mode can 
nonetheless be informative. There is 
no evidence of a median increase in 
concentration in cities between 1,500–
2,500 and 25,000–250,000, even 
though some individual communities 
within those size bins may have exhib-
ited some change. Small cities (under 
1,500) show decreasing revenue con-
centration, while medium-sized cit-
ies show flat to increasing (especially 
7,500–25,000) revenue concentration, 
meaning their owner income is con-

centrated on fewer vessels. Increasing 
diversity in smaller cities could reflect 
participation in a greater range of fish-
eries or that they are losing some mar-
ket share in the fisheries that made up 
the largest shares of their income. 

Surprisingly, there is increasing 
concentration in medium-sized cities. 
There are several possible reasons that 
it may be easier for small operators to 
leave fishing in somewhat larger com-
munities. First, it may be easier for 
large owners to buy out quota or per-
mits from owners in medium-sized 
cities because they want to minimize 
transaction costs of acquisitions, and 
fishermen from medium-sized cities 
may have larger bundles of quota that 
are more appealing to large operators. 
Second, harvesters in medium-sized 
cities may have better outside (poten-
tially non-fishing) labor market oppor-
tunities that make it more feasible for 
them to discontinue commercial fish-
ing. Third, diversity in smaller western 
Alaska communities may be supported 
by CDQ corporations, whose missions 

Figure 4.—Number of active vessels with revenue in some fishery in each region.
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may lead them to attenuate the con-
centration trend that would otherwise 
prevail given their community size.

The aggregate analysis does obscure 
some variation in individual fisheries. 
In the newly rationalized crab fleet, the 
shares are largely stable although the 
smallest communities show slightly 
smaller shares, while the largest cities 
gained roughly 5%. In the years im-
mediately following crab rationaliza-
tion, there was a more dramatic shift 
towards large cities, but in recent years 
communities with populations from 
2,500 to 25,000 have gained share. 
The salmon fishery shows increasing 
revenue shifting to towns from 2,500 
to 7,500 in population, with the gains 
coming from communities of “popu-
lation size unknown”4. This fishery is 
the most diverse in terms of distribu-
tion of revenue by population size, and 
large cities are not dominant. In the 
halibut CDQ fishery there is a large 

4This may be an artifact of improved data qual-
ity and fewer “unknown” observations.

degree of volatility once again, and 
the smallest communities have a much 
larger percentage of revenue in 2013, 
while participation across the spec-
trum has become more diverse (see 
Supplemental Material for individual 
fleet plots).

Concentration of Vessel 
Operations Within Fisheries

Up to this point in our analysis we 
have seen a relatively stable distribu-
tion of revenue across regions and 
within most community size class-
es. However, we have not examined 
whether particular vessels are becom-
ing more concentrated in the fisheries 
that they pursue. That is, the observed 
stability may reflect that vessels could 
make similar amounts of revenue as in 
the past, but this revenue could be de-
rived from a different and less diverse 
set of fisheries. This scenario could 
be disadvantageous if vessel owners 
are less able to distribute risk from 
stock fluctuations or market shocks 
by participating in multiple fisheries 

(Kasperski and Holland, 2013). How-
ever, Figure 9 does not reflect much 
variation in the concentration of indi-
vidual vessel revenues across fisheries. 
Therefore, at an aggregate level, ves-
sels are not being squeezed out of in-
dividual fisheries, at least in ways that 
they are not able to replace by partici-
pating in other, new fisheries.

Discussion

The waters off Alaska host a range 
of valuable, relatively stable, and 
healthy fisheries providing immense 
value to the industries they support 
and to the U.S. economy as a whole. 
Examining the participating fleets and 
their revenue streams over the past de-
cade suggests that real revenues have 
been growing and that over 60% of 
the revenues generated are associated 
with vessels whose owners reside out-
side of Alaska. Trends in non-Alaskan 
ownership are stable, however, reflect-
ing historic interests particularly in 
the pollock, Amendment 80, and crab 
fleets. 

Figure 5.—HHIs reflecting the diversity of revenue across vessels owned in the region. 
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We analyze trends in revenues 
within the fleets along with changes 
in concentration in fishery participa-
tion across various dimensions to see 
if fishery enclosure policies have af-
fected the spatial concentration of 
fishery revenues or the distribution 
across community types. In contrast 
to what some of the literature and 
stakeholder sentiment suggest—that 
limited access, catch share programs, 
and the forces of modernization cause 
local harvesters from small fishing-
dependent communities to consistent-
ly lose revenue to those with more 
capital from large cities out of state—
our results show a more nuanced 
picture.

From 2004 through 2013, there has 
been no dramatic trend of revenue 
or vessel transfer from rural Alaska 
to Seattle; although the total number 
vessels especially in southeast Alaska 
and the Bristol Bay and Peninsula are 
decreasing. One interpretation is that 
a major effect of management’s ef-
forts toward enclosure has been to 
regulate the flow of effort and owner-

Figure 7.—HHIs of vessel revenue among communities of different sizes.

Figure 6.—Distribution of total ex-vessel revenue by the size category of the vessel 
owner’s city.
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Figure 8.—HHI of ex-vessel revenue within each vessel owner city grouped by city size.

ship into fisheries, which in turn has 
stabilized the harvesting sector across 
fisheries.

The revenue share of the Seattle 
MSA fluctuates more than that of oth-
er regions, largely following the trends 
of the pollock stock during the pe-
riod we study. In addition, there is no 
strong evidence that catch shares are 
forcing rural regions into a shrinking 
pool of low-value fisheries, because 
most regions are as diversified across 
fisheries as they were at the beginning 
of our sample.

We did find that some regions are 
becoming increasingly concentrated 
and reliant on the revenue generating 
capacity of a smaller set of vessels, 
which is likely a result of consolida-
tion in the number of harvesting op-
erations. Understanding the economic 
and social implications of this consoli-
dation requires further data collection 

and is unfortunately beyond the scope 
of this analysis. 

Knowing that regional stratification 
could obscure transfers from small and 
vulnerable communities to larger ones 
within the same region, we also exam-
ined the distribution of revenue across 
community sizes. Again, we found 
no strong trend of consolidation into 
large cities. There was evidence that 
the share of the smallest communities 
is slightly lower than in 2004, while 
the largest cities have gained share 
since 2009. Interestingly, the individ-
ual communities with <1,500 people 
show decreasing revenue concentra-
tion, while medium cities show flat to 
increasing revenue concentration sug-
gesting that ownership transfers are 
occurring in medium-sized commu-
nities. This could be attributed to re-
duced transactions costs or increased 
outside labor market opportunities in 

medium-sized communities or the ac-
tions of CDQ groups in the smallest 
communities. 

That our regional aggregate revenue 
analysis finds little evidence of spatio-
temporal revenue redistribution across 
community sizes or regions may at 
first seem inconsistent with the lit-
erature on community dynamics fol-
lowing rationalization. There are two 
possible explanations. One is that the 
community-level dynamics occur par-
tially, and only immediately following 
enclosure policies. Since we do not 
observe the initial impact of rational-
ization in the halibut/sablefish fleet, it 
is possible that there was a rapid con-
solidation of revenue outside Alaska 
that is the beyond the scope of our 
data range. This is not supported by re-
sults from the 20-yr review of the hali-
but and sablefish IFQ program which 
suggest that while community-level 
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Figure 9.—Distribution of individual vessel HHIs across fisheries.

engagement in the harvesting sector 
varied across specific southeast Alaska 
ports, quota share ownership by Alas-
kan residents has been largely stable 
in these fisheries since implementation 
(NPFMC, 2016b:399). 

Another possibility is that the CDQ 
program—the primary policy in-
strument designed to address the di-
vestment in fishing activity in rural 
western Alaska—has been effective. 
Evidence in favor of the latter inter-
pretation is that the most prominent 
regional trends are attributable to ac-
quisition of quota and vessels by CDQ 
groups. This is especially relevant in 
the regions where the groups have fo-
cused on increasing their ownership 
stake in vessels and buying up quota 
shares. These actions may contribute 
direct revenue when local residents 
have the capital to participate direct-
ly, such as the halibut fleet, or less 
direct benefits in fleets such as crab 
and pollock. In our data, these actions 

translate as increasing dependence 
on a smaller number of fisheries, but 
also increased participation and local 
revenue.

Although the CDQ groups by defi-
nition represent rural western Alaska 
interests, it is possible that there are 
small operators within their bound-
aries who are unaffiliated with CDQ 
groups or small communities in south-
east Alaska outside their boundaries 
who have not shared in the success 
of these groups. These groups may 
have seen their market share dimin-
ish through quota acquisition by those 
with greater access to capital, includ-
ing both the industrialized fleets and 
the large CDQ corporations. 

This exploratory study is primar-
ily descriptive of trends and change in 
the distribution of revenues; however, 
it suggests several further avenues for 
analysis. First, it is important to note 
that this analysis does not construct a 
proper behavioral counterfactual that 

isolates the effects of management 
changes, before or during the period 
analyzed; it is unlikely the distribution 
of revenue would remain today what 
it was in 2004, given changes in fish 
stocks, technology, and the regional 
and global economies. 

Second, our focus on linking revenue 
to vessel owner removes the complexi-
ties associated with non-fishing quota 
owners, who in many fisheries capture 
a significant portion of the fishery rent 
to spend in their residential commu-
nities. Location of residence need not 
have any relationship to the vessel’s 
registration or area fished. Linking our 
analysis with information on quota 
ownership and transfers would clarify 
the extent to which vessel owner activ-
ity is reflective of the distribution of 
fishery benefits in quota fisheries.

While fisheries management, and 
even different participants in the man-
agement process, may have differ-
ent objectives in implementing catch 
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share programs, our results suggest 
that the primary distributional effects 
of the North Pacific Fishery Manage-
ment Council’s policies have been to 
stabilize participation in the fishery 
from 2004 to 2013. Indeed, the most 
dramatic shifts in revenue distributions 
during the study period were the re-
duction in vessel participation follow-
ing rationalization in the crab fishery 
and the unexplained decline in the hal-
ibut TAC, neither of which resulted in 
changes in the distribution of revenue 
in the regions most affected. Thus, if 
the intent of these policies was to in-
stitutionalize the historic patterns of 
participation by incumbent harvesters, 
they have been largely successful.
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