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The U.S. Coast Guard (USCG) is responsible for enforcing federal fisheries laws at
sea. The USCG routinely reports high compliance rates and uses them as evidence
that its program is successful at deterring fisheries violations. Research presented in
this article indicates that high USCG-reported compliance rates vastly overestimate the
actual rates and enforcement success because USCG at-sea inspections fail to detect
many actual violations. Using high USCG-observed compliance rates as an indicator of
successful enforcement is misleading, adversely influencing voluntary compliance with
fishing regulations, and prevents fishery managers from recognizing illegal fishing as a
significant problem and creating strategies for addressing it.
Keywords at-sea boardings, compliance, deterrence, fishery enforcement, U.S. Coast
Guard

Introduction
The Magnuson-Stevens Fishery Conservation and Management Act (MSA) governs federal
fishery management in the United States.1 The MSA tasks regional fishery management
councils with creating a fishery management plan (FMP) for each fishery and specifies 10
national standards for goals and actions that must be included in each FMP.2 In practice,
FMPs contain a variety of restrictions on fishing activity that include, but are not limited
to: catch quotas, days at sea limits, limited access permit programs, gear restrictions, and
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time or area closures. The National Marine Fisheries Service (NMFS) approves FMPs
that comply with the MSA and promulgates them as binding federal regulations that are
enforced by NMFS, the U.S. Coast Guard (USCG), and state fisheries agencies.
Of the federal agencies, NMFS enforcement focuses primarily on violations that can
be detected dockside after a vessel has returned to port while the USCG has primary
responsibility for enforcing regulations at sea. The USCG cooperates closely with the
NMFS to facilitate the detection and prosecution of fisheries violations. USCG officers are
trained to identify fishing violations during at-sea boardings and NMFS agents occasionally
assist by accompanying USCG staff during at-sea boardings. In most cases, however, USCG
officers independently board and inspect fishing vessels at sea.3 During 2003 through 2006,
the average annual USCG budget for at-sea enforcement in domestic fisheries was $397
million, which constituted 90.5% of total annual federal spending on domestic fishery
enforcement during that period.4
The USCG can issue minor sanctions for violations detected during at-sea vessel
inspections, but must refer violations that warrant more serious penalties to the National
Oceanic and Atmospheric Administration (NOAA) General Counsel for Enforcement and
Litigation (GCEL) for prosecution. The GCEL independently determines whether and
how to prosecute fishing violations reported by the USCG. The GCEL can choose not to
prosecute a violation or can choose to prosecute and seek a variety of potential penalties,
including, but not limited to: fines; permit sanctions; and catch, gear, or vessel forfeitures.
The GCEL assessments of penalties, summary settlements, and “fix-it” tickets5 are based
on schedules that establish escalating fines and sanctions for repeat violators. The GCEL
prosecutes civil violations before administrative law judges. The Department of Justice
(DOJ) prosecutes fisheries cases in federal courts, including appeals of administrative
decisions and cases involving criminal sanctions. However, it is relatively rare that violations
of fishing regulations reported by the USCG are handled by any entity other than the GCEL.
Despite having a statutory mandate to end overfishing, fisheries managers have had
difficulty conserving and rebuilding many fish stocks. MSA amendments in 1996 and 2007
strengthened fishery management requirements by creating legally binding stock rebuilding
targets and timetables designed to “prevent and end overfishing and rebuild depleted stocks,”
among other things.6
As of December 2008, however, the NMFS reported to Congress that it has established
“overfished” thresholds for only 173 of the roughly 230 economically significant U.S. fish
stocks and that, of those 173 stocks, 45 are overfished.7 Additionally, the NMFS reported
that “overfishing” thresholds had been established for 188 of the 230 stocks and that 40
of these stocks are currently “experiencing overfishing.”8 Considering fish stocks that are
already overfished, those experiencing overfishing, and those that are both overfished and
experiencing overfishing, regulators are required under the recent MSA amendments to
significantly tighten regulations governing fishing for roughly 26% of the economically
significant fish stocks in U.S. waters for which overfished and overfishing thresholds have
been established.9
A significant amount of research has attempted to explain why the regulatory process
has failed to curb overfishing, even for overfished stocks for which rebuilding is statutorily
mandated.10 Most of this work attributes chronic overfishing to problems with fishery
management institutions, including: (1) a lack of political will to restrict fishing, (2) the
structure of U.S. fishery management institutions, (3) the composition of regional fishery
management councils, (4) scientific uncertainty and economic disagreements about what
constitutes overfishing, (5) past laws that do not require science-based fishery management,
and (6) the short-sighted economic priorities of powerful fishing interests.11
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Fishery scientists are also increasingly concerned that, even where forced reductions
in fishing effort have been successful, they have not always resulted in depleted fish stocks
recovering as quickly as fishery models predict.12 Studies have identified reductions in
subpopulation diversity, undermined fish stock resilience and reproductive capacity, altered
ecosystem structure and function, and changing ocean conditions caused by global warming
as potential reasons for the deviation between observed and model-predicted fish stock
recovery rates.13 A few observers have noted that illegal fishing, which results in catches
that are not usually accounted for correctly in fishery models, may also be contributing to
this problem.14 However, because noncompliance with fisheries regulations is understudied
in the United States, this hypothesis has not been tested. Therefore, undocumented illegal
fishing could be adversely affecting the resource stock assessments and projections on which
fish stock rebuilding programs are based, in addition to explaining the lack of success in
ending overfishing and rebuilding fish stocks.
The contribution of “illegal, unreported, and unregulated” (IUU) fishing to overfishing
problems has been studied significantly in the international context,15 and a few studies
have pointed to noncompliance as a potential factor contributing to overfishing in domestic
U.S. fisheries.16 However, few published studies have attempted to use survey and interview results, analyses of enforcement statistics, or both to determine the extent to which
noncompliance is contributing to fishery management failures in U.S. fisheries.17
The dearth of published studies of illegal or unreported fishing in U.S. domestic
fisheries is due to three factors. First, it is difficult for researchers to obtain data about
violations of fishing regulations that take place mostly offshore and out of sight. Second,
data on illegal fishing in U.S. waters that are available are collected in an inconsistent manner
among the enforcement agencies, making data identification and public access difficult
and leading to questions about the reliability, accuracy, and completeness of datasets.
Third, official reports by the USCG, based on its at-sea enforcement program, indicate
that compliance rates are extremely high, which implies illegal fishing probably is not a
problem that deserves research.18
In most cases, the only source of information about at-sea compliance other than
those based on observations by the USCG are enforcement/compliance surveys of fishers,
enforcement officials, and others. In general, the extremely high observed compliance
rates reported by the USCG indicate that illegal fishing is not a significant problem19
while survey results reported primarily by universities and other nongovernmental sources
suggest that noncompliance is relatively high and is a significant problem.20 Data based
on observations are generally viewed as being more reliable than data based on survey
estimates, so there is a tendency to accept the validity of compliance rates observed by
the USCG over compliance rates estimated by others via surveys.21 However, the inherent
difficulty of observing violations at sea and the consistent results of surveys showing much
higher noncompliance rates than those observed by the USCG provide reason to suspect
that this situation may be an exception.
The initial analytical context for most studies of enforcement and compliance is based
on a conventional “theory of compliance” that focuses on economic incentives and how
potential violators compare the relative benefits of violating the law with the likelihood
of being detected, prosecuted and penalized, and the size of the expected penalty.22 Early
studies in fisheries, however, indicated that this theory did not explain why compliance rates
were relatively high despite potentially large illegal gains and low expected rates of detection
and prosecution.23 As a result, this simple economic theory of compliance was replaced,
in fisheries, by an enriched theory of compliance that includes both economic incentives
and “normative” (noneconomic) factors associated with moral convictions of fishers, peer
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and community pressure, attitudes regarding the competency of regulators, the fairness and
legitimacy of regulations, and others.24 This enriched theory of compliance did a better job
of explaining why many previous studies showed that most fishermen operating in U.S.
domestic fisheries comply with fishing regulations even when cost-benefit comparisons
favor noncompliance.25 Besides explaining why most fishers usually comply, normative
influences26 also explain why only a limited amount of enforcement has been required to
achieve relatively high levels of compliance in U.S. commercial fisheries.
In recent years, however, a combination of deteriorating economic conditions in and
outside of fisheries and the imposition of highly restrictive, sometimes controversial and
often ineffective, fishing regulations in many U.S. fisheries have simultaneously strengthened economic incentives for noncompliance and weakened the normative factors that
favor compliance.27 Based on these trends, noncompliance can be expected to become
increasingly important, especially in fisheries where fish stocks are depleted and fishermen
are economically stressed and losing trust in fishery managers and fishery management
institutions.
These conditions are not uniform across all groups of fishers in all fisheries. According to previous work, violators of commercial fishing regulations tend to separate into
three general categories: (1) chronic or frequent violators who are motivated by economic
incentives and have little moral commitment to comply; (2) occasional violators who normally obey the law, but will violate fishing regulations when the benefits of noncompliance
significantly outweigh the likely costs; and (3) accidental violators who unintentionally
fail to comply due to misunderstanding fishing regulations, faulty electronics, or other
reasons.28 Previous studies in the United States. and elsewhere have suggested that, in
most fisheries under normal circumstances, chronic violators comprise 5% to 15% of the
population, another 5% to 15% of fishers never intentionally violate regulations because
of their moral convictions, and the remaining 70% to 90% percent of fishers occasionally
violate regulations.29 Past studies also indicate that chronic or frequent violators account
for a disproportionately high percentage of the illegal harvest, so changes in that segment
of the fleet are most important.30
As economic incentives for noncompliance increase and normative factors favoring
compliance decline, more occasional violators can be expected to take advantage of opportunities to increase their gains, or limit their losses, by fishing illegally, unless enforcement
provides some countervailing deterrence. In these fisheries, more enforcement effort is
needed to deter occasional violators from becoming chronic violators and also to catch
and penalize chronic violators. However, the research described below shows that existing
fisheries enforcement resources that were once adequate may no longer be adequate and,
combined with limited prosecution of detected violations and relatively small penalties, are
insufficient to effectively deter many fishing violations.

USCG Fisheries Enforcement Performance
The 2004 USCG report, “Ocean Guardian,” presents goals, standards, and performance metrics for evaluating the success of the USCG at-sea domestic fishery enforcement program.31
Based on that report, the overall goal of the USCG domestic fishery enforcement program
is to “effectively enforce federal regulations that provide stewardship of living marine resources and their environments.”32 The USCG attempts to achieve this goal each year by
boarding and inspecting a large number fishing vessels. One target for achieving this goal
is a performance standard of detecting 80% of all significant violations in “high-threat
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Figure 1. U.S. Coast Guard (USCG)-reported compliance rates, 2000–2008 (Source: Office of
Management and Budget, “Detailed Information on the Coast Guard Fisheries Enforcement Assessment” [2003, amended in 2009], available at www.whitehouse.gov/omb/expectmore/detail/
10001072.2003.html [accessed on 23 March 2009]).

areas” of the U.S. exclusive economic zone (EEZ) and 20% of all significant violations in
“low-threat areas” of the EEZ.33 The USCG defines “significant” violations as those that
“result in significant damage to the fisheries resource or management plan; that provide a
significant monetary advantage for the violator over the competition; or that are of high
national or regional interest.”34
In practice, however, a performance standard based on the percent of violations detected
is not very useful because the USCG does not know how many violations it does not detect
and, therefore, cannot know what percent of violations it is detecting. As a result, the USCG
focuses on compliance rather than detection and uses the rate of observed compliance during
at-sea boardings of domestic fishing vessels as its primary annual performance metric
(APM). High observed compliance rates, in other words, are used as a metric that shows
how successful the USCG at-sea enforcement program is at deterring domestic fishing
violations. The USCG performance target under this APM is 97%. The USCG considers
its at-sea enforcement program to be successful at deterring domestic fishing violations if
it detects “significant” violations on 3% or less of the fishing vessels it boards.35
Figure 1 shows that, from 2000 to 2008, the USCG-reported annual average observed
compliance rates ranged from 95.3% to 98.6% (or noncompliance rates from 1.4% to
4.7%).36 On this basis, the USCG consistently reports that its at-sea enforcement program
meets or approaches its performance target of 97% compliance. In fact, the USCG asserts
that the actual compliance rate being achieved is higher than the compliance rates they
observe during at-sea boardings because, as reported by the Office of Management and
Budget (OMB), “USCG boardings are not random; vessels deemed a higher likelihood of
being in violation receive a higher boarding priority.”37 Because the USCG targets frequent
violators, it expects that vessels chosen for boarding will be out of compliance more often
than if vessels were selected randomly. As a result, the USCG asserts that actual compliance
rates are higher than rates observed during at-sea boardings.
The USCG’s choice and interpretation of the compliance rate APM is supported by
two independent reviews of the program. In 2003, the OMB reviewed USCG’s fishery
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enforcement program, accepted the USCG compliance rate APM, and used it to evaluate
the USCG effectiveness by comparing the USCG’s reported compliance rates with similarly
calculated rates reported by other fishery enforcement programs around the world.38 The
OMB concluded that the USCG program is effective because it achieves compliance rates
that are higher than those reported in other countries using similar compliance metrics. The
assessment also noted that the use of vessel-monitoring systems (VMS) makes targeting
violators more effective and can be expected to reduce the observed compliance rate, and
concluded that, even a constant observed compliance rate in recent years, would signal
the USCG’s increased success at deterring potential violators.39 Despite a positive overall
review of the USCG performance and performance metrics, the OMB criticized the USCG
program for its “lack of comprehensive, independent program evaluations.”40
In 2003, the USCG responded to the OMB’s criticism by commissioning the Center for
Naval Analysis (CNA) to review the USCG’s fishery enforcement program. The 2006 CNA
report contained many recommendations for improving the administration of the USCG atsea fishery enforcement program.41 However, that study determined that the USCG observed
compliance rate is an appropriate APM because it “is a reasonable outcome measure at the
right level of detail” and “depends solely on measured quantities, eliminating the potential
uncertainty or instability introduced by estimates.”42 The report did point out several
potential weaknesses in the metric, including its potential to reward poor performance and
potential subjectivity.43 However, the CNA report concurred with the USCG’s interpretation
that the compliance rate APM understates actual compliance because the USCG targets
suspected violators and that, based on interviews with USCG enforcement staff, “USCG
units did not always report boardings . . . if there was no violation which further skew(s)
this efficiency calculation toward being falsely low.”44 In other words, the CNA report
concluded that two factors, the targeting of suspected violators and the underreporting of
boardings where no violations are detected, result in actual compliance rates that can be
expected to exceed annual observed compliance rates reported by the USCG that averaged
96.8% between 2003 and 2006.45 Based on this assessment, the USCG is clearly exceeding
its APM and is deterring violations so successfully that compliance seems to be nearly
100%.
In addition to evaluating the compliance rate APM, the CNA report also considered
other performance metrics, including cost-efficiency. Table 1 shows a variety of performance metrics related to the USCG’s fishery enforcement program, including boardings
detected per million dollars of spending. We extended this analysis to consider some additional performance metrics, including cost per violation detected by the USCG, and, by
using the NOAA Enforcement Management Information System (EMIS) database,46 cost
per USCG-reported violation that resulted in some type of penalty such as a financial payment, seizure, forfeiture, or permit sanction. Table 1 shows that USCG cost per boarding
during the period was $61,700 to $97,100, cost per detected violation was $1.7 million to
$3.6 million, and cost per detected violation that resulted in a penalty was $5.5 million to
$6.9 million.47

Deterrence Impacts of USCG At-Sea Enforcement
The goal of fishery enforcement is to deter illegal fishing. It therefore is true that, if USCG
at-sea enforcement is deterring violations, it will result in few violations being detected
during at-sea boardings. This could mean that a high observed compliance rate is an index
of enforcement success. On the other hand, the detection of few violations may also reflect
the inability of USCG at-sea boardings to detect many actual violations, which could be
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Table 1
USCG enforcement metrics
FY2003a

FY2004

FY2005

FY2006

USCG fishery enforcement budget
$316.4
$331.3
$378.2
$563.9
(millions)b
3, 265
4, 446
6, 134
5, 810
Boardingsb
88
163
220
198
Significant violations detectedb
58
59
55
NA
Violations resulting in penaltyc, d
10.3
13.4
16.2
10.3
Boardings per $M budgetb
0.28
0.49
0.58
0.35
Significant violations detected per
$M budgetb
0.18
0.18
0.15
NA
Penalized violations per $M budgetc, d
$0.097
$0.075
$0.062
$0.097
Cost/boarding (millions)d
$3.60
$2.03
$1.72
$2.85
Cost/violation detected (millions)d
$5.46
$5.62
$6.88
NA
Cost/violation penalized (millions)c, d
Abbreviations: USGC, U.S. Coast Guard; FY, fiscal year; $M, millions of dollars; EMIS, Enforcement Management Information System.
a
Fiscal years are from 1 October of the previous year through 30 September of the listed year (e.g.,
FY2003 is 1 October 2002 through 30 September 2003).
b
From Center for Naval Analysis, Is the U.S. Coast Guard’s Fisheries Enforcement Program
Working? Final Report CRM D0014618.A2 (2006).
c
These metrics are based on USCG-reported violations data in the EMIS database, which may or
may not correspond directly with USCG-reported significant violations in Center for Naval Analysis,
Is the U.S. Coast Guard’s Fisheries Enforcement Program Working? Final Report CRM D0014618.A2
(2006). In the EMIS database, 2006 data were incomplete.
d
These metrics were calculated by the authors for this study.

viewed as an index of failure. Violations of most laws result in victims or losses that
can be identified, reported, and used to compare detected (observed) and actual (reported)
violations. While this is not the case with at-sea fishing violations, understanding and
managing the effectiveness of USCG at-sea enforcement requires some examination of
whether high rates of observed compliance reflect a high rate of USCG success at detecting
violations or a high rate of fishing violators’ success at eluding detection by the USCG.
Unfortunately, none of the program evaluations carried out by the CNA, OMB, or USCG
itself adequately considers this question.
In the following section, we examine the available evidence to determine how closely
the observed USCG compliance rates reflect actual compliance rates. We also examine
evidence as to whether the likelihood of detection and likelihood of prosecution, when
combined with the typical penalties imposed for violations reported by the USCG, provide
a sufficient enough deterrent to effectively control illegal domestic fishing.
Evidence Regarding Compliance and Detection
In 2007, we undertook a survey of fishers, fishery enforcement staff,48 scientists, managers,
and others involved in three representative domestic U.S. fisheries.49 The survey results
support the conclusions of previous surveys that noncompliance is a significant problem in
U.S. domestic fisheries. (See Table 2.) For example, fishers and federal/state enforcement
staff estimated, respectively, that illegal fishing accounts for 12% and 24% of the annual
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Table 2
Selected survey results
Fishers mean
response (N)

Enforcement mean
response (N)

11.8% (494)

24.0% (60)

15.2% (513)

31.0% (66)

21.1% (510)

35.6% (65)

Percent of days fished when specific violations occur in your area:
Area/time/gear restrictions
11.4% (468)
Bycatch violations
18.9% (305)
Permit violations
9.7% (463)
What percent of violations of U.S. fishery laws
34.6% (507)
do you think are detected?

38.7% (48)
28.6% (34)
15.4% (48)
23.9% (65)

Survey question
What percent of total catch is due to fishing in
violation of fishery regulations?
What percent of commercial fishers do you think
routinely violate fishery laws?
What percent on fishers do you think
occasionally violate fishery laws?

Percent who agree or strongly agree that:
It is easy for those violating fishing
regulations to evade USCG at-sea detection.
Violations of fishery regulations are
jeopardizing the sustainability of fish stocks
in your fishery.
The adverse effects of fishing violations on
fish stocks are significant enough to reduce
long-term economic returns from fishing.
Violations of fishing regulations are
significant enough to reduce fishers’
expectations that they will gain in the future
from stock rebuilding programs.

18.3% (518)

69.0% (70)

20.3% (528)

70.4% (70)

26.2% (523)

76.2% (69)

23.9% (524)

53.8% (69)

harvest. Fishers and enforcement staff also estimated, respectively, that 15% and 31% of
fishers are chronic violators of fishing regulations (higher than the 10% to 15% estimated
in previous surveys), and that an additional 21% and 36%, respectively, are occasional
violators of fishing regulations. Based on these estimates, 36% to 67% of fishers are
frequent or occasional violators of fishing regulations.
When asked about specific at-sea violations, fishers and enforcement agents, respectively, estimated that the percent of days at sea when specific violations occur are: 11%
and 39% for violations of area/time/gear restrictions, 19% and 29% for violations of bycatch restrictions, and 10% and 15% for permit violations. Fishers and fishery enforcement
staff, respectively, estimated that only 35% and 24% of violations of U.S. fishery laws are
detected, and 18% of fishers and 69% of enforcement personnel agreed or strongly agreed
that it is easy for violators to evade detection by USCG enforcement.50
In addition to asking about the extent of noncompliance, the survey asked respondents
about the adverse effects of illegal fishing on fishery sustainability. Twenty percent of fishers
and 70% of enforcement personnel agreed or strongly agreed that violations of fishing
regulations are significant enough to jeopardize the sustainability of fish stocks. Similarly,
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Table 3
Annual USCG fishery enforcement effort, performance, and outcome metrics, 2003 to 2006

Boardings
Significant violations detected
Reported compliance rate

FY 2003

FY 2004

FY 2005

FY 2006

3, 265
88
97.3%

4, 446
163
96.3%

6, 134
220
96.4%

5, 810
198a
96.6%

Abbreviations: USGC, U.S. Coast Guard; FY, fiscal year.
a
Center for Naval Analysis, Is the U.S. Coast Guard’s Fisheries Enforcement Program Working? Final Report CRM D0014618.A2 (2006) indicates that boardings data are through FY2006,
but significant violations and compliance rates are through July 2006 only. Data from the abovementioned report and Office of Management and Budget, “Detailed Information on the Coast Guard
Fisheries Enforcement Assessment” (2003, amended in 2009), available at www.whitehouse.gov/
omb/expectmore/detail/10001072.2003.html (accessed on 23 March 2009) show the FY2006 compliance rate as 96.6%, indicating that the USCG must have detected 198 significant violations.

26% of fishers and 76% of enforcement agreed or strongly agreed that the adverse effects
of fishing violations on fish stocks are significant enough to reduce long-term economic
returns from fishing. Twenty-four percent of fishers and 54% of enforcement personnel
agreed or strongly agreed that violations of fishing regulations are significant enough to
reduce fishers’ expectations that they will gain in the future from stock rebuilding. This is
significant because it implies that noncompliance rates are high enough to adversely affect
both economic and normative factors that influence compliance.
Perspectives about noncompliance reflected in these survey results substantially differ from perspectives based on compliance rates reported by the USCG. In the “Ocean
Guardian,” the USCG reported that, “[a]lthough [the] observed compliance rate will not
perfectly indicate the actual industry-wide compliance rate, it should serve as a reasonable
indicator of the actual compliance rate when enforcement resource effort is sufficient to
make performance tracking possible.”51 The USCG, in other words, was asserting that, if
its at-sea boardings result in an observed compliance rate of 97%, the actual compliance
rate is approximately 97% as well. This contradicts the survey results where even fishers estimated that one in three of their peers violate regulations at least occasionally, and
some frequently. The comparison of results suggests that the USCG assumption that actual
compliance rates are as high as observed compliance rates is incorrect because the USCG
employs an unrealistically optimistic assumption about the portion of actual violations that
it detects.
To put the extent of the difference in perspective, consider that between fiscal years
2003 and 2006 USCG personnel boarded between 3,265 and 6,134 fishing vessels annually
and each year detected only 88 to 220 significant violations.52 (See Table 3.) Using survey
results and actual numbers of fishing days at sea, we extrapolated the number of likely
violations that take place each year in a single U.S. fishery, the northeast multispecies
groundfish (NEGF) fishery. The NMFS reported that, from 2004 to 2007, the NEGF fishers
averaged 31,616 days at sea.53 Survey results showed that fishers and enforcement staff,
respectively, believe that vessels in the fishery engage in one or more types of noncompliance
during 10% and 28% of days at sea. Using the more conservative (10%) estimate provided
by commercial fishers suggests that there are approximately 3,100 violations each year
in the NEGF fishery alone. This is 18 times higher than the average of 167 significant
violations the USCG detected and reported each year in all U.S. fisheries combined.
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Figure 2. Types of commercial fishing violations in NOAA’s EMIS database. Abbreviations: NOAA,
National Oceanic and Atmospheric Administration; EMIS, Enforcement Management Information
System; USCG, U.S. Coast Guard; NMFS, National Marine Fisheries Service.

Some fishing violations do not occur at sea or cannot be detected during USCG
boardings while other types of violations can be detected only at sea.54 We used NOAA’s
EMIS database to analyze what types of violations the USCG detects. The EMIS data
showed that valid permit, gear, and area closure/season violations make up 65% of reported
violations by the USCG. (See Figure 2.) Permit violations included fishing with no permit,
fishing without a permit onboard, fishing with an expired permit, and being in possession
of a target species without a permit. Gear violations detected during USCG boardings focus
on use of illegal mesh size or gear types, bycatch reduction device (BRD) infractions,
and improper construction of traps or exclusion/avoidance gear (e.g., for turtles, seabirds).
Types of area closure and season violations included fishing within a closed area, transiting
a closed area with gear improperly stowed, and possession of a target species outside its
legal season. By contrast, NMFS and state enforcement, whose focus is mostly dockside,
tended to detect landings overages, such as trip limit violations, which are impossible to
detect at sea.

Prosecution of Violations
From an economic perspective, the deterrent effect of the USCG’s fisheries enforcement
program depends not only on how fishers view the likelihood of detection by the USCG,
but also how they view the likelihood of detected violations being effectively prosecuted
and resulting in a penalty and the significance of the expected penalty. The deterrent effect
of USCG enforcement is increased, therefore, not only by increasing the detection rate,
but also by increasing the rate at which detected violations are penalized, increasing the
size of expected penalties, or both.55 This is important because the USCG normally refers
fishing violations observed during at-sea boardings to NOAA’s GCEL for prosecution and
so has no direct control over the resolution of these cases.56 However, although the USCG
has no direct control over decisions to pursue or not pursue a case, these decisions may be
based, in part, on the types of violations being reported by the USCG or the way the USCG
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is documenting them, which can clearly affect whether the GCEL believes they should be
prosecuted or can be prosecuted successfully.
We used NOAA’s EMIS database to analyze enforcement and prosecution data related to the USCG reports of violations. The EMIS database indicates whether cases were
resolved through: (1) a determination that no violation occurred, (2) a prosecutorial determination not to prosecute, (3) unsuccessful prosecution, or (4) successful prosecution with
or without a penalty assessed and imposed. When successfully prosecuted, the EMIS also
reports the types of penalties imposed, which may include, but are not limited to: permit
sanctions; vessel, gear, or catch seizures; catch forfeitures; verbal and written warnings; fixit tickets; summary settlements; and financial penalties stemming from Notices of Violation
and Assessment (NOVAs). GCEL policy provides for increased penalty assessments for
repeat offenders, and any violation that results in a final judicial or administrative decision
constitutes a prior violation.57 For example, the GCEL’s penalty schedule provides that,
in most cases, detection of a violation will result in issuance of a NOVA if a summary
settlement has previously been assessed.58 By contrast, fix-it tickets technically constitute
a waiver of penalty and, thus, do not increase future penalties.59
In general, penalties provide an economic incentive not to violate in the future if they
include a financial payout, permit sanction (i.e., limiting future gains from the fishery), forfeiture (e.g., of a vessel or all or a portion of the catch), or if they upwardly adjust the amount
of future penalties (e.g., written warnings). Violations that do not carry such consequences,
including fix-it tickets and seizure of illegal catch, provide little economic disincentive
for noncompliance.60 However, such violations may be reported in fishery enforcement
blotters published in industry and local publications, which may result in community and
peer pressure and other noneconomic disincentives to continued noncompliance.
The EMIS database includes information regarding 8,015 violations of fishing regulations reported by NMFS fishery enforcement staff, the USCG, state fishery enforcement
staff, and others (e.g., other fishers, general public) between 2001 and May 2006.61 During
this period, the USCG reported 1,001 incidents, or 12.5% of the total. By contrast, the
NMFS reported 5,345 incidents, or almost 67% of all incidents. (See Table 4.) The most
frequent resolution for USCG-sourced cases was a written warning or fix-it ticket (21.5%
of cases). (See Table 5.) Only 28.7% of violations reported by the USCG resulted in a
resolution that carried a financial penalty. Written warnings, which count as prior violations, constitute another 18.6% of cases.62 On average, 28.4% of violations reported by the
USCG based on at-sea enforcement resulted in the assessment of a final penalty or seized or
forfeited property (see Table 6), which is slightly lower than the 30.8% of fishing violations
reported by all sources that resulted in such resolutions (see Table 4).

Analysis of USCG Noncompliance Rates
The preceding assessment suggests that the high observed compliance rates reported by the
USCG reflect low success at detecting violations rather than successful deterrence. There
are four main reasons the USCG may be underdetecting violations and observing extremely
high compliance rates.
1. The USCG is using flawed intelligence to identify vessels as “suspected violators”
and is targeting mostly law-abiding fishers rather than frequent violators.
2. The USCG’s intelligence is correct and most boarded vessels are frequent violators,
but evidence of violations does not exist at the time of boarding.
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Table 4
Reported fishing violations in NOAA’s EMIS database, by source and resolution (1 January
2001 through 31 May 2006)
Violations resulting in one or
more types of penalty

Reported violations
Source
Total USCG
NMFS
State
NMFS/state
Member of the general public
Other
Total

No.

% of total

No.

% of violations
from source

1,001
5,345
589
366
279
435
8,015

12.5
66.7
7.3
4.6
3.5
5.4
100.0

284
1,481
238
176
87
205
2,471

28.4
27.7
40.4
48.1
31.2
47.1
30.8

Abbreviations: NOAA, National Oceanic and Atmospheric Administration; EMIS, Enforcement
Management Information System; USCG, U.S. Coast Guard; NMFS, National Marine Fisheries
Service.

3. The intelligence is correct, boarded vessels are frequent violators, and USCG personnel fail to detect evidence of violations that exist during the boarding.
4. Evidence of violations exists and is detected during boarding, but the violations are
considered by the USCG not to be “significant” and so are either not reported or
not included in USCG measures of compliance rates.
The following sections address each of these possible explanations.

Table 5
Resolution types and financial penalties for USCG-sourced cases in NOAA’s EMIS
database
Cases
Resolution type

No.

%

Average financial
penalty

Written warning (fix-it)
Settlement agreement conditions satisfied
Written warning
Case closed, declined, or dismissed
Summary settlement paid
Case/count merged
Miscellaneous
Case transferred to another region or agency
Verbal warning

215
193
186
167
94
58
45
23
20

21.5
19.3
18.6
16.7
9.4
5.8
4.5
2.3
2.0

NA
$10,329
NA
NA
$651
NA
NA
NA
NA

Abbreviations: USCG, U.S. Coast Guard; NOAA, National Oceanic and Atmospheric Administration; EMIS, Enforcement Management Information System.
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Table 6
Overview of fishing violations reported by the USCG in NOAA’s
EMIS database (1 January 2001 through 31 May 2006)

FY

USCG-reported
violations
No.

2001a
2002
2003
2004
2005
2006a
Total

174
163
217
234
172
41
1,001

USCG-reported violations
resulting in one or more
type of financial penalty
No.

%

46
46
58
59
55
20
284

26.4
28.2
26.7
25.2
32.0
48.8
28.4

Abbreviations: USCG, U.S. Coast Guard; EMIS, Enforcement Management Information System; FY, fiscal year.
a
FY2001 and FY2006 data are not complete because the EMIS data
are from 1 January 2001 through 31 May 2006.

Targeting of Frequent Violators
The research on which this article is based does not attempt to measure how well the
USCG targets frequent violators. However, it seems unlikely that the high USCG-observed
compliance rates are due to flawed intelligence resulting in the USCG targeting law-abiding
fishers and missing chronic and occasional violators. For example, the USCG reported an
average of 4,914 annual boardings which yielded an average of 167 annual violations
detected from 2003 to 2006, a noncompliance rate of 3.4%.63 Based on our survey, fishers
estimated the percent of routine violators to be 15%, and enforcement personnel estimated
31%. So, even if the USCG were selecting fishing vessels for boarding on a random basis,
the survey results suggest that 737 to 1,523 (15% to 31%) of annual boardings would
have been on vessels operated by frequent violators. However, they are detecting only 167
violations annually. Although by no means conclusive, this exercise suggests that, even
if the USCG were unsuccessful at targeting frequent violators, it would be boarding a
significant number of them by chance and, all other things equal, would be observing much
higher noncompliance rates.

Timing of Boardings (“Localized Deterrence”)
The USCG may be underdetecting violations because the boardings are taking place when
vessels are not in violation or when evidence of prior violations is not detectable. In this case,
the discrepancy between the relatively high compliance rates observed by the USCG and
the much lower compliance rates estimated by fishers and fishery enforcement is the result
of “localized deterrence.” It is reasonable to assume that all fishers, even chronic violators,
rationally refrain from violating fishing regulations when they know USCG assets are in
the vicinity (which can easily account for the high USCG observed compliance rates), and
then resume whatever level of compliance is normal for them when they know the USCG
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is not in the vicinity (which can easily account for lower overall compliance rates reported
in surveys).
If localized deterrence explains the difference between the USCG observed compliance
and other estimates, it is logical to assume that the rate of observed compliance by the USCG
will exceed the rate of actual compliance by a factor that depends on the ability of fishers
to know when and where the USCG is in a position to detect a violation. This “gaming”
relationship between fishing vessels and the USCG enforcement vessels can be depicted
using a simple model.
On any given fishing day, the population of fishers (P) consists of two subpopulations,
P1 and P2, where P1 includes vessels that are knowingly operating where the USCG is
present and P2 includes fishers who are knowingly operating where the USCG is not
present.64 For a fishing vessel to be in P1, it must believe that a USCG asset is close enough
that the fishing vessel would have difficulty stopping an ongoing violation or hiding evidence
of that violation (or a previously completed violation) to prevent a violation being detected
should the USCG target the vessel for boarding. Where P1 conditions do not exist, which
may be over most of the fishing area in some fisheries, vessels are members of P2 and are not
deterred from illegal fishing by the USCG because, by definition, they believe they are not
vulnerable to being boarded by the USCG. As fishing vessels and USCG assets move from
one area to another, fishing vessels transition between P1 and P2, sometimes consciously,
based on their intentions to fish legally or illegally and the intelligence they have about the
location of USCG vessels. Based on this model, high compliance rates reported on vessels
boarded by the USCG reflect the fact that the USCG is sampling vessels that are part of P1
and not the broader population of potential violators (P).65
Fishers’ ability to hide violations differs by the violation category (as noted below), so
the USCG presence in an area not only increases localized compliance, but also affects the
types of violations committed. For example, a vessel in P2 may choose to retain undersized
fish in the hold even though it is evidence of a violation whereas a vessel in P1 might
deem that violation too risky and instead choose to engage in “high-grading”–tossing fish
overboard to make room in the hold because that usually leaves no solid evidence.
Many types of at-sea violations (e.g., high-grading, exceeding bycatch limits, or using
certain types of gear in certain areas) are detectable only when the violation is actively
occurring because they leave no evidence aboard the vessel. Evidence of other violations
is more persistent. For example, evidence of violations of minimum fish size regulations
may exist in the hold until the vessel returns to port and, therefore, is highly detectable.
In general, the types of violations that the USCG discovers most often–such as closures,
bycatch, and gear usage–are more transient than those that can be detected dockside.66
Substantial real-world evidence supports the above-described localized deterrence
model. For example, 18% of fishers and 69% of state/federal enforcement staff either
agreed or strongly agreed with the statement that “it is easy for those violating fishing regulations to evade USCG at-sea detection.”67 One reason evading detection by the USCG may
be relatively easy is that USCG fishery surveillance and enforcement vessels are usually
well marked and visible by the naked eye over water for several miles in clear weather;
and, under most conditions, are detectable via radar from around 40 miles away. Interviews
with fishers indicated that, when radar shows a vessel approaching at high speed from as far
away as 40 miles, it is “a sure bet” that it is USCG or state fishery enforcement.68 Previous
research and interviews with fishers also indicated that fishing vessels operating in the
same general area frequently share information via very high frequency (VHF) radio and
cell phones or, further offshore, via single-sideband radio, and that such communications
routinely include information about the location of USCG surveillance/enforcement assets.
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These interviews suggest that most vessels know with a high degree of certainty when they
are in group P1 and the risk of boarding is high (and the benefit-cost ratio related to illegal
fishing is low), and when they are in group P2 where the benefit-cost ratio associated with
illegal fishing may be high.
This localized deterrence theory can explain why even vessels suspected of being
frequent violators are found to be in compliance during approximately 97% of USCG
boardings, even though survey evidence indicated that they violate fishing regulations during
20% or more of their days at sea.69 If this theory and our survey evidence are correct, the 97%
USCG compliance rate APM is not a meaningful measure of compliance because the USCG
is boarding and inspecting a nonrepresentative sample of vessels. In this case, whether or
not the USCG is successful at targeting suspected violators may be largely irrelevant.70
Detecting Violations During Boardings
Even if evidence of a violation exists aboard a fishing vessel when it is boarded and inspected by the USCG, it may not be detected. Boarding and inspecting fishing vessels
at sea is inherently difficult, particularly during challenging weather and sea conditions,
and inspecting fish holds and gear for evidence of significant violations may not always
be possible for safety or other reasons. Also, each FMP includes a wide variety of gear,
catch, logbook, and other fishing regulations, and those regulations may differ by vessel
type and size, time of year, location, and other factors. Multiple FMPs may also apply in
each geographic region, and each FMP has its own rules and peculiarities. In addition to
performing their other missions (e.g., national security, search and rescue), USCG enforcement agents need to be familiar with all of the applicable regulations, when and where they
apply, and how they may have been modified to be able to confidently and effectively detect
noncompliance and enforce violations. Interviews and previous studies indicated that there
is a relatively high turnover rate among USCG at-sea fishery enforcement officers and that
the training they receive to help them detect violations during at sea boardings is limited.71
Another factor that may influence detection rates is the established APM for successful
USCG at-sea deterrence. With high observed compliance rates (low incidence of violation
detection) as the established success metric, there is an incentive for the USCG to increase
the number of boardings and disincentives for taking extreme measures to detect significant
violations.
Some USCG agents may also be compromised in their ability to effectively detect
violations because of limited opportunities for training in how to look for and identify
physical evidence. The USCG has created five regional fisheries training centers to train
agents for boarding and inspecting fishing vessels. The NMFS cooperates in this effort by
providing instruction to USCG agents.72 However, the amount of training that USCG agents
receive is limited in comparison to the complexity of their at-sea enforcement tasks and the
difficulty of finding and assessing physical evidence of fishing violations aboard a vessel
at sea.73 The USCG fleet is also highly mobile and moves between geographic regions and
fisheries, generating a potential need for continuing education about fishery regulations and
the types of evidence and documentation the NOAA GCEL needs to successfully prosecute
cases. However, given the USCG enforcement mission in fisheries and other areas, the
opportunity cost of lost time at sea to receive training is high and may often be prohibitive.
Determining “Significant” Violations
The broad definition of “significant” violations used by the USCG allows considerable discretion in determining which detected violations to use when calculating annual compliance
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rates and reporting USCG success. Under the USCG system, each violation determined to
be significant makes it more difficult for the agency to meet its compliance performance
goal of 97%. Besides providing a perverse incentive for USCG officers to avoid searching
aggressively for significant violations, this APM also provides an incentive for the USCG
to classify fewer detected violations as significant.74
The USCG’s annual reports include the number of “significant” violations detected
during at-sea boardings, but NOAA maintains the EMIS database, which includes violations
the USCG reports to NOAA each year. Presumably, the USCG reports both significant and
nonsignificant violations to NOAA for inclusion in the EMIS database. A comparison of
USCG-reported violations in the EMIS database with the significant violations reported
by the USCG, therefore, provides an opportunity to assess how the USCG’s discretion
in this area may be affecting reported USCG compliance rates. The USCG reported an
average of 167 significant violations per year from 2003 to 2006.75 (See Table 3.) Over the
same period, the EMIS data showed an average of 238 USCG-reported domestic fishing
violations annually.76 These data suggest that, on average, the USCG considered roughly
70% of the violations it reported to NOAA to be significant enough to use when calculating
compliance rates and 30% annually, about 71 observed violations, not to be significant.
Excluding this small number of violations from the USCG noncompliance statistics would
result in a change of only 1% or so in the USCG estimates of noncompliance, which would
not explain more than a very small fraction of the substantial difference between the USCG
and survey-based estimates of compliance rates in U.S. domestic fisheries.

Conclusions and Recommendations
At present, the USCG is the only agency capable of enforcing fisheries regulations in
offshore areas beyond the access of the NMFS and state enforcement personnel. This makes
USCG at-sea domestic fishery enforcement a critical component of the federal fisheries
enforcement system. The USCG routinely uses its roughly 97% observed compliance rates
as an indicator that its at-sea domestic fishery enforcement program is successful at deterring
violations. The research presented here, however, indicates that the high rates of compliance
reported by the USCG do not so much reflect the ability of the at-sea enforcement program
to deter violations, as the failure of the program to detect most violations.
Our analysis suggests that several factors contribute to USCG reporting rates of observed compliance that are so much higher than estimates based on other research. Most
importantly, “localized deterrence” may produce high compliance rates within a small
zone of likely detection around each USCG vessel whereas other estimates are based on
lower compliance rates in other areas, which may include most fishing areas. Established
performance success metrics that are based on compliance, rather than detection, also result in perverse incentives that may discourage USCG boarding parties from aggressively
searching for violations.
We conclude that the USCG-observed compliance rate APM is seriously flawed and
should not be used as an indicator of the success of the USCG fishery enforcement program.
Use of this flawed measure of success masks, rather than clarifies, where improvements
should be made in domestic fishery enforcement. In particular, reliance on this measure may
result in an underestimation of area and season closure violations, bycatch, gear violations,
and permit violations that are difficult or impossible to detect by dockside enforcement
staff. Reliance on the established USCG APM may also mislead fishery managers about
the extent of illegal fishing in domestic fisheries, the adverse impacts of illegal fishing on
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fish stocks and fishing communities, and how illegal fishing, if not addressed adequately,
might cause fish stock rebuilding programs to fail.
While USCG at-sea enforcement detects few violations, it does so at great cost to
American taxpayers. During fiscal years 2003 through 2006, for example, the budget for
the USCG at-sea enforcement program averaged $397 million per year, 90.5% of all federal
spending on domestic fishery enforcement, and resulted in an average of 167 significant
fishing violations detected annually in all U.S. fisheries combined.77 This reflects a cost
per reported violation of about $2.4 million. However, our research into the resolution of
USCG-reported violations indicates that only 28% are successfully prosecuted and result
in some type of penalty.78 Therefore, the cost per USCG-reported violation that resulted in
a penalty during this period was approximately $8.4 million. The average financial penalty
associated with those violations was $7,153.79
Overall, we conclude that relatively low detection rates and relatively small levels
of expected penalties are preventing USCG at-sea enforcement from having a significant
deterrent effect on illegal fishing outside the zone of localized deterrence. The USCGreported success at deterring illegal fishing based on sampling within this zone has prevented
noncompliance problems from being fully recognized and adequately addressed.
However, compliance in fisheries depends on more than just the likelihood of detection and the expected penalty. Normative factors associated with fishers’ sense of moral
obligation and community pressure and belief in the legitimacy and credibility of fishery
managers also affect compliance. Our research shows that noncompliance is significant
enough to be weakening normative factors that normally support compliance. In our study,
surveyed fishers, on average, estimated that illegal fishing accounts for 12% of the harvest
in U.S. domestic fisheries and enforcement staff, on average, estimated the illegal harvest
to be 24% of the total.80 Most fishers and enforcement personnel also reported believing
that illegal fishing is contributing significantly to economic, biological, and management
problems in many fisheries and many fishers reported that illegal fishing is significant
enough that they do not expect to gain from planned fish stock rebuilding programs.81 The
combined adverse effects of deteriorating economic and normative influences on compliance indicate that more attention needs to be paid to the effectiveness of enforcement and
the problems with compliance statistics.
The research presented here indicates that there are important biological and economic
reasons why changes should be made in how USCG at-sea enforcement is carried out and
how its success is measured and managed.
Recommendations regarding specific changes that should be made need to be based
on careful economic, political, and technical assessments that are beyond the scope of our
research. Fishery enforcement experts who agree with our conclusions are likely to recommend a mix of changes that may include: improved cooperation between the NMFS and
USCG, improved use of VMS and other technologies, better training of USCG enforcement agents, more effective and aggressive targeting of chronic violators, more certain and
meaningful penalties, and new incentive programs to support collaborations between lawabiding fishers and enforcement staff to target chronic violators and increase the number
of violations that are detected, reported, and successfully prosecuted.
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