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A B S T R A C T   

In researching non-compliance with use of an acoustical device (a pinger), required under the Marine Mammal 
Protection Act (MMPA) to protect harbor porpoise (Phocoena phocoena) in the Northeast U.S., focus group 
research provided insight on facets of non-compliance not previously considered. This method of group interview 
can reveal individuals’ knowledge and perceptions of the legitimacy of a problem, process and solution along 
with social (including legitimacy) and economic factors, and cultural norms that can influence compliance or 
other decisions. In addition, each participant filled out a short survey on topics we already expected to be of 
interest. We investigate how these factors from the focus group discussion and the survey influence a fisherman’s 
decision to comply with marine mammal regulations. Prior to the focus groups we expected participants to either 
fully comply or not comply at all with pinger requirements. By using multi-method research, we found that there 
was a third group that included fishermen that mostly complied but eliminated one mandatory pinger for safety 
reasons. Using harbor porpoise as a case study, we provide insight on approaches to improve compliance, a key 
component of a successful management plan designed to reduce marine mammal bycatch in commercial 
fisheries.   

1. Introduction 

In researching non-compliance with use of an acoustical device (a 
pinger), required under the Marine Mammal Protection Act (MMPA) to 
protect harbor porpoise (Phocoena phocoena) in the Northeast U.S., focus 
group research provided insight on issues not previously considered. 
The sink gillnet fishermen in the focus groups were a self-chosen subset 
of a representative sample of 123 sink gillnet fishing vessel captains who 
had fished in areas requiring pingers within the previous 12 months. 
This method of group interview can reveal individuals’ knowledge and 
perceptions of the legitimacy of a problem, process and solution along 
with social factors, cultural norms, and economic factors that can in
fluence compliance or other decisions. Focus group research provides 
insight into participants’ daily decision-making [1]:233). For instance, 
our focus groups revealed distinct groups of violators. Apart from the 
standard rule-following and rule-breaking groups, a third group became 
apparent. These fishermen modified mandatory pinger requirements for 
operational safety reasons; it turns out that when pulling the gillnet out 

of the water, the standard pinger on the end of the net, with no net 
behind it to weigh it down, often emerged swinging wildly and some
times hit the nearest fisherman on the head. Multiple fishermen 
described sending a crewman off to the hospital after such an incident. 
These fishermen were by nature rule-followers, but felt that practical 
considerations required this slight modification to mandatory proced
ures. It seemed sensible and obvious to them and they felt that being 
fined over missing one pinger on several hundred feet of net was ridic
ulous (re. Dahl [2] on intentional vs. unintentional violations). We had 
heard of this practice, yet had been previously unaware how common it 
was; thus, we had not realized the need to account for this group in 
models. 

The current NMFS data collection system for marine mammal reg
ulations does not include data to investigate the role of social and cul
tural factors in fishermen’s decision-making. Therefore, in 2012 and 
2013, we set out to ground-truth the initial Bisack and Das [3] compli
ance model results by conducting focus group research with fishermen 
using pingers from Maine to Connecticut. Many factors can enter into an 

☆ “We are not funding your project because fishermen will never talk to you about compliance.” Paraphrase of the response from the first funding source we 
approached. 
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individual’s decision process and economic factors are only one 
important category. Understanding the influence of cultural norms and 
social factors, we believe, is a key component for incentivizing higher 
compliance. In our initial meetings we received feedback on the then 
recently revised Harbor Porpoise Take Reduction Plan (HPTRP) imple
mented in 2010, which created threats of consequence closures to deter 
pinger non-compliance – closures that had just recently been imple
mented. Simultaneously with the closures, groundfish sector manage
ment was introduced in 2010; sectors are similar to fishermen’s harvest 
cooperatives. Our focus group findings encompass these 2010 regulatory 
shifts. We begin to investigate how economic and social factors, cultural 
norms, and legitimacy influence a fisherman’s decision to comply with 
mandatory marine mammal regulations. 

2. Background 

2.1. Gillnet fishery and groundfish 

Sink gillnet gear are used by vessels targeting commercially sought 
species such as Atlantic cod (Gadus morhua), spiny dogfish (Squalus 
acanthias), pollock (Pollachius virens), goosefish (Lophius americanus), 
and various flounders (Pleuronectiform). These vessels operate from 
Maine to North Carolina. The mix of species varies by season and area. 
Typically, sink gillnet vessels leave their port in the early morning, haul 
their catches, reset their nets, and return to port in the evening of the 
same day. Gear is set in the water to soak for 24–72 hrs, after which it is 
hauled and reset. During the long sink gillnet soaking period, harbor 
porpoise can become entangled and suffocate. 

In 2004, the original sector allocation program was introduced for 
Atlantic cod. This program allocated a share of the Georges Bank cod 
stock to a group of vessel owners from the then-named Cape Cod Hook 
Fishermen’s Association2 (CCHFA) in Chatham, MA who voluntarily 
formed the Georges Bank Hook Sector (GBHS). In 2010, a revised 
voluntary sector allocation program was implemented for the entire 
groundfish fishery; it comprised 17 sectors, (including the CCHFA Fixed 
Gear Sector (which included the former GBHS)).3 Vessels that did not 
join a sector fished as part of the “common pool,” under the prior effort 
controls (a limit on days-at-sea). Both sector and common pool are also 
under a set of Annual Catch Limits (ACLs) – or hard Total Allowable 
Catch limits (TACs) – for the various groundfish species (75 Federal 
Register 18356, April 9, 2010). About 55% of the Northeast sink gillnet 
vessels joined one of seventeen initial sectors under the revised program, 
and overall between 2010 and 2015 between 50 and 60% of all 
groundfish vessels have been in sectors [4]:19). 

2.2. Harbor porpoise management 

The MMPA established a long-term regime governing interactions 
between marine mammals and commercial fishing operations; the Po
tential Biological Removal (PBR) control rule under section 118 of the 
MMPA specifies the allowable level of human-induced mortality for a 
marine mammal stock (MMPA 1972 (as amended), section 1386). In the 
northeastern United States, the National Marine Fisheries Service 
(NMFS) is primarily responsible for protecting populations of harbor 
porpoise, northern right whales (Eubalaena glacialis), coastal bottlenose 
dolphins (Tursiops truncates) and loggerhead sea turtles (Caretta caretta) 
via the MMPA and Endangered Species Act (ESA) of 1973, as amended 
(16 U S.C. 1531) [5–11]. One of the major threats to the survival of each 
of these species is lethal injuries from interactions with commercial 
fishing gear, including sink gillnet gear. 

The MMPA states that when the 5-year average annual bycatch es
timate is greater than PBR [12], a Take Reduction Team (TRT) must be 

convened which has 6 months to develop a plan that will reduce bycatch 
below PBR within 6 months of implementation of the plan. After the 
1994–1998 average bycatch rate exceeded PBR, closures and pingers (a 
gear standard) were the two primary policy instruments chosen by a 
1999 HPTRP to reduce the harbor porpoise bycatch in the Northeast sink 
gillnet fishery to levels below PBR. The pinger requirement was imple
mented on January 1, 1999 (63 Federal Register 66464, December 2, 
1998). 

In 2007, harbor porpoise bycatch in the Gulf of Maine sink gillnet 
fishery (largely targeting groundfish) again exceeded the allowed rate of 
PBR [13], which required NMFS to take action once again. In December 
2007, NMFS reconvened the TRT to consider additional modifications to 
the HPTRP in order to reduce bycatch in the New England and 
Mid-Atlantic sink gillnet fisheries to levels below the stock’s PBR. 
Non-compliance with pinger regulations was as high as 65%, from 1999 
to 2007 in some regulated areas in the northeast, based on data collected 
in the NMFS Northeast Fisheries Observer Program (NEFOP) [14]:22). 
The modified HPTRP in 2010 introduced consequence closures if pinger 
compliance did not meet target levels (see Figs. 2–8, [15]. If conse
quence closures were triggered (i.e., compliance did not reach the target 
level), these areas would be closed to sink gillnet fishing indefinitely (or 
until the Zero Mortality Rate Goal (ZMRG) was reached); ZMRG is 
defined by NMFS as less than 10% of PBR (69 Federal Register 43338, 
July 20, 2004). 

2.3. Conceptual framework of compliance model 

Recognizing the broad nature of enforcement, Keane et al. [16]:75) 
note: 

Enforcement – monitoring adherence to rules and agreements and 
punishing infractions when they are detected – is an essential part of 
successful conservation and natural resource management (NRM) 
[17–21]. Punishments may take various forms, from fines and prison 
terms to social sanctioning, depending on the enforcement system. 

This implies that multiple types of factors must be examined 
to understand compliance. Here we discuss 4 types of factors 
(economic, social, cultural, and legitimacy) in order to understand the 
Northeast U.S. gillnet fishery case study described above. 

Economic theory suggests an individual will violate a regulation if the 
expected illegal gain exceeds the penalty, which is a function of the size 
of the fine for non-compliant behavior and the detection rate of a 
violation [22]. Becker’s [22] basic deterrence framework assumes 
detection probabilities and fines can be set to improve compliance with 
regulations. Sutinen and Anderson’s [23] seminal conceptual work on 
law enforcement then postulated, building on Becker, that the economic 
gain will often outweigh the penalty. Later empirical papers confirmed 
Becker’s original hypothesis [24–30,67], and confirmed Sutinen and 
Anderson’s [23] addition. 

To understand cultural factors or cultural norms it is necessary to 
understand the concept of culture. The exact definition of “culture” is 
much debated within anthropology (see, e.g., the multiple variations in 
Kluckhohn [31]. But, in general, cultural norms are the beliefs, attitudes, 
and practices that characterize a cultural group and are considered 
normal, typical or average, the “right” way to think or behave (re [32]. 
[1871]:1). These are largely understood through what Geertz 
[33]:3–32) calls “thick description” or ethnographic observation and 
questioning in order to try to understand the underlying motivations 
behind particular actions or beliefs of a group of people. There are 
general norms of what “should” be done, but how those norms are 
implemented or interpreted in any given situation will vary based on the 
particulars of that situation. This tension between “the rules” and what 
people actually do is a key factor of interest to anthropologists and 
others. 

Social factors can be defined in many ways. Two basic concepts are 
2 This group is now called the Cape Cod Fishermen’s Alliance.  
3 For more detail on the history of the groundfish sectors, see Ref. [66]. 

K. Bisack and P.M. Clay                                                                                                                                                                                                                      



Marine Policy 115 (2020) 103789

3

social structure and social organization. Here we focus on social struc
ture, defined broadly by Radcliffe-Brown [34]:A2) as “the forms of as
sociation to be found amongst humans” or the “wide network of social 
relations” within a society. Others, such as Evans-Pritchard [35]:128) 
have defined social structure more narrowly, in terms specifically of 
institutions. It is that definition we use here when referring to “social 
factors.” Social factors here are about formal laws and rules,4 and in
stitutions, including governments, fishing associations, TRTs, and sec
tors. We present these findings here, step two of a long-term compliance 
project, where Bisack and Das [3] was step one. Managing compliance 
with protected species bycatch regulations in commercial fisheries is a 
complex task. These types of data are critical to understand underlying 
behavioral responses to regulatory requirements that, in turn, can help 
managers to structure regulations that create incentives for desired 
behavior and support success in meeting management goals and 
objectives. 

A final factor we examine is legitimacy, which we consider to be a 
cultural norm related to a social factor. The effectiveness of a regulation 
often depends on its perceived legitimacy [27,36–39]; see Ref. [40] on 
subjective (perceptual) vs. objective influences on behavior. As such, 
legitimacy is a key factor of compliance [27,38,39,41,42]. 

2.4. Our case study 

Although pinger regulations have been in effect for over two de
cades, a way to monitor all vessels for compliance does not exist and, in 
practice, enforcement is difficult and expensive and the penalty for a 
violation is low. Under the current institutional structure, researchers 
detect and record pinger violations via NMFS’ NEFOP. However, ob
servers are not enforcement officers. Therefore, the likelihood of an 
observed violation leading to punishment is low, a key factor in eco
nomic theory. Further, requests for more enforcement and higher pen
alties may not be cost-effective for monitoring pinger gear compliance. 
Subsequently, low detection rates – roughly 5% of fishing effort, for 
example [43], can lead to an extremely low probability of being caught 
and prosecuted; the economic incentive for pinger non-compliance is 
therefore theoretically high. 

In this scenario, social factors (e.g. sector membership rules) and/or 
cultural norms (e.g. belief in following the law) may still motivate a 
fisherman to comply with the pinger regulation. Bisack and Das [3] 
follow Sutinen’s seminal work [23,24,27,28], along with others [29,44], 
in considering normative factors (including social factors and cultural 
norms), economic factors and perceived detection variables to explain 
compliance behavior. Through examination of the case of pinger regu
lations in the Northeast sink gillnet fishery, Bisack and Das [3] shed light 
on other approaches that can be pursued to improve compliance with 
gear standards. They consider both economic and normative factors 
within a probit framework to explain a fisherman’s compliance decision 
in relation to pinger use. Model results indicated that fishermen who 
previously violated pinger regulations, were not completely dependent 
on sink gillnet gear, and faced a lower than average chance of being 
sampled by an observer (i.e., lower detection rate) are more likely to 
violate pinger regulations. In this model, proxy variables are created to 
investigate normative behavior. Social factors and cultural norms are 
known to be important as they influence how situations are perceived 
and most people act on their perceptions of a situation over objective 
data [40]. 

3. Methods and data analysis 

Between 2012 and 2013, eight focus group sessions were held from 

Maine to Rhode Island with the objective of ground-truthing the Bisack 
and Das [3] compliance model results. NOAA Fisheries (NMFS) uses 
focus groups, oral histories, and cognitive and ethnographic interviews 
to gather perceptual data and local ecological knowledge (LEK). Focus 
groups are a type of group interview where the discussion is facilitated 
around a set of focused topics and materials. These groups are typically 
between 6 and 12 people. When discussing sensitive issues, like 
non-compliance, smaller-sized focus groups may be better [45]. Focus 
groups are ideal when seeking information about content – why people 
do or believe something [1]:233). Furthermore, focus groups have been 
shown to provide accurate data, even for sensitive topics. For instance, 
Ward et al. [46] conducted both surveys and focus groups on voluntary 
sterilization. They found that, while there were some differences in the 
results between the two methods, there was nonetheless substantial 
correspondence in results between survey respondents and focus group 
participants (p. 273). One potential pitfall of focus groups can occur 
when a small number of participants dominate the discussion, while 
others remain silent. This was generally not the case in our focus groups 
and any individuals not initially actively participating were specifically 
asked to voice their opinions. In addition, individual short surveys were 
filled out, providing input on specific topics from each person present. 
Each session was 2 h in length. Focus group participants were captains of 
sink gillnet vessels fishing in Pinger Management Areas (PMAs) from 
March 2012 to June 2013. All participants were native English speakers 
and there were no qualms evinced about taking the survey or partici
pating in the focus group discussions. 

3.1. Methods 

The list of potential participants was identified using a combination 
of three databases to ascertain those fishing with sink gillnets in PMAs, 
differentiated by those targeting groundfish versus monkfish, and if 
groundfish whether they belonged to a sector, as well as to determine 
the owner’s name, home address, and telephone number. The Northeast 
Commercial Fisheries database and the Northeast Vessel Trip Report 
(VTR) database were used to identify gear type, target species, and 
whether or not they had fished in a PMA, as well as value of each trip’s 
landings. The NMFS Greater Atlantic Regional Office’s (GARFO) Vessel 
Permit database connects to the VTR via unique individual permit 
numbers and provided contact information for vessel owners. By 
calculating each vessel’s annual revenues and what percentage of their 
trips were in PMA vs non-PMA and by sector vessels, we were able to 
generate a representative sample. MQRS (a sector database) was used to 
determine which vessels targeting groundfish belonged to a sector. 
During the period May 2012 to June 2013, there were 176 sink gillnet 
vessels fishing north of the 40-degree latitude line, which is the southern 
limit of the area where pingers are required. According to the VTR, 70% 
(¼123/176) of these vessels fished in areas that require pingers (PMAs). 
The owner information for these 123 vessels was our initial list for 
possible focus group participants. Of these 123, approximately 80% of 
the sector and 61% of the non-sector vessels fish in PMAs (Table 1). 
During recruitment, fishermen were also asked if they had fished in the 
previous 12 months. 

A focus group coordination company was contracted by NMFS to 
provide administrative support for the sessions. For government 
agencies, this is usually the most efficient way to organize a focus group. 
The authors provided the list of individuals described above, sorted by 

Table 1 
Number of Vessels, sector and non-sector, fishing in pinger management areas 
and participating in our focus group according to the 2012-13 NMFS data.   

VTR PMA % in PMA FG % in FG 

Sector 84 67 80% 12 18% 
Non-sector 92 56 61% 14 25% 
Total 176 123 70% 26 21%  

4 The key rule here, leaving one pinger off a 10-net string of gillnets, is closer 
to what Schlager and Ostrom (1992) might call an operational activity than an 
operational rule, since it is not decided upon by a formal collective act. 
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port, to trained recruiters from the company, who then invited the 
participants and tracked acceptances. Recruiters were provided a script 
by the authors and a set of screening questions for selecting potential 
participants. Recruiters let the fishermen contacted know that: “The 
Social Sciences Branch at the Northeast Fisheries Science Center in 
Woods Hole, Massachusetts is interested in having a roundtable con
versation on the usefulness of current regulations requiring pingers to 
protect harbor porpoise; how the fishery and regulations affect your life 
on the water and on land. We are looking to fishermen as the experts on 
this, since they are the ones out on the water and actually living with the 
regulations.” The critical screening requirement was that participants 
needed to be vessel owners or captains that were currently using pingers 
(or had used them in the previous 12 months). 

Some owners have several vessels; if the owner did not operate the 
vessel, we asked permission to speak to the captain of the vessel, to 
invite the captain to participate. We did not track how often this 
occurred; however, Murphy et al. [4] note that “for vessels less than 75ʹ 
with a crew size (including the captain) less than three, it was assumed 
that the operator was the owner. If the crew size was three or more, it 
was assumed that the operator was a hired captain. For vessels 75ʹ and 
greater, it was assumed that the operator was a hired captain regardless 
of the crew size.” The vast majority of sink gillnet vessels are 40’ or less 
in length. It is also assumed the individual making the pinger compli
ance decision is the vessel operator/captain since they are on the water 
and captains generally have a lot of leeway over activities at sea (e.g., 
Refs. [47–49]; they are hired specifically for their knowledge and ability 
to make decisions under constantly changing conditions. Second, we 
were looking for some fishermen from each sub-group (i.e., sector, 
common pool, non-groundfish). If possible, vessels with a high number 
of fishing trips in PMAs was preferred. 

The company secured locations for the sessions, handled participant 
payment, and provided recording and transcription of the sessions. Due 
to federal regulations on collecting data from the public (44 U S.C. x
3501 et seq.) no focus group could contain more than nine participants. 
The focus groups were facilitated by the authors. 

A 15-min written survey was administered to kick off each meeting. 
The survey consisted of 36 questions which were grouped by the 
following categories: (1) general background information; (2) social 
interactions; (3) financial considerations; (4) outlook on management 
and regulations; (5) attitudinal questions; and (6) general comments or 
questions. Within these groups, questions were related to legitimacy, 
cultural norms, and social and detection factors that were thought likely 
to influence pinger compliance decisions. Following the survey, the 
participants were asked to discuss their experiences with pingers. Below, 
we describe the results of the written surveys and then review key 
themes that emerged from the focus group discussions. 

3.2. Data analysis 

Written survey results were attained for 35 individuals; however, 
only 26 are analyzed.5 Overall, our written survey results represent 21% 
(¼26/123) of sink gillnet vessels fishing in PMAs during the 2012-13 
fishing year according to NMFS VTR (Table 1); the written survey 
sample included 18% (¼12/67) and 25% (¼14/56) of the sector and 
non-sector vessels fishing in PMAs, respectively. 

Surveys in Year 2 differed slightly from Year 1. The survey was 
modified to improve clarity of questions and responses based on infor
mation gained in earlier meetings. Written responses are analyzed for 12 
questions that were common to both years and 3 additional questions of 

interest on the 2013 survey. Responses are grouped as “Agree”, 
“Disagree” and “No Response/Don’t Know” (NR/DK).” The NR/DK op
tion was chosen on average 20% (CV ¼ 86%) of the time. 

Following the survey, the participants were asked to discuss their 
experiences with pingers. Both researchers were at all focus groups, read 
all the transcripts, developed a coding system and then coded the 
transcripts. Resource shortages and other priorities prevented a full 
analysis of the transcripts. We present the key themes that emerged from 
the transcripts in the findings section, below. Transcript themes, sup
plemented by quotes from the focus group discussion that are 
emblematic of key themes, are inter-woven with the written survey re
sults to ground-truth the Bisack and Das [3] empirical model results. 

4. Findings 

4.1. Written surveys 

A number of interesting findings emerged from the surveys that 
spoke to the themes of deterrence, legitimacy, governance, and reports 
of and responses to compliance/non-compliance. They are described 
below, by category, in relation to social and economic factors, cultural 
norms, and legitimacy. 

Deterrence: Two factors are seen as primary deterrents to law vio
lations: “the size of the fine for non-compliant behavior and the detec
tion rate of a violation" [22]. Few participants were aware of, or knew 
the size of, an MMPA fine (12%), suggesting penalties (economic factor) 
do not enter these fishermen’s daily decisions in relation to pinger 
compliance (Table 2, Question 14). Rate of observer coverage varies 
across vessels, but [50] found that vessels with lower observer coverage 
were more likely to violate pinger regulations. Meanwhile, many fish
ermen, in both the surveys and the focus group discussions, felt it unfair 
(violating a cultural norm) that the law-abiding group (as they saw 
themselves) were observed as often as or, indeed, (in their view) more 
often than the small group of “bad apples” they saw as consistently and 
repeatedly violating. 

Legitimacy: Legitimacy is a key factor in fishermen’s likelihood of 
complying with regulations [27,38,39,41,42]. Pinkerton and John [41] 
suggest that legitimacy is composed of fishermen’s “perceptions of: (a) 
the fishing regulations, (b) the management system, and (c) the man
agement authority.” Here legitimacy (cultural norm related to a social 
factor) was measured by slightly different criteria, participants’ survey 
responses to whether: (1) the agency (NMFS) has an obligation to 
manage protected species; (2) there really is a harbor porpoise bycatch 
problem, and; (3) the proposed solution, pingers, deter harbor porpoise. 
The majority of participants agreed the government has a duty to protect 
marine mammals (85%) (Table 2, Question 1) and that restricting 
fishing is sometimes necessary for protection (54%) (Table 2, Question 
3). A majority also agreed that the sound made by pingers repels por
poise and pinger regulations are an effective solution for reducing por
poise bycatch in sink gillnets (62%) (Table 2, Question 4). Very few, 
however, believed the accidental take of harbor porpoise in the sink 
gillnet fishery is a real problem (4%) (Table 2, Question 2). And the 
majority of participants felt that pinger regulations are not fair, cultural 
norms (65%). (Table 2, Question 5). 

Nonetheless, most participants believed even if regulations are not 
fair, they should be followed (65%) (Table 2, Question 8) (cultural 
norms). In 2013 we asked why they comply (Table 2, Question 9); half 
chose “I comply because I want a future in sink gillnetting and for the 
social good” (50%) – which also included economic and social compo
nents. However, a higher percentage of sector members agreed with this 
reason (86%) as compared to non-sector members (14%). This differ
ence may represent an informal extension by sectors of existing joint and 
severable liability (for sector quota overages, illegally discarding of 
legal-sized fish, and the misreporting of landings and discards) to 
compliance with other regulations (social and economic factors). Some 
focus group participants shared that as sector members they receive 

5 Nine surveys were eliminated for one or more of the following reasons: (1) 
three were repeat participants in 2012 and 2013; (2) five individuals were not 
currently fishing or not currently gillnetting at the time of the survey; and (3) 
one individual was absent from the NMFS reporting system, meaning his re
sponses could not be linked to NMFS compliance data. 
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threats of sector expulsion for non-compliance, as well as frequent 
compliance reminders. Some sectors, in fact, actively support pinger 
compliance by buying pingers in bulk at a discount and passing the 
savings along to fishermen. The second ranking reason was “I comply 
because I do not break the rules” (36%), which was more strictly related 
to cultural norms. Most non-sector members agreed with this reason 
(57%). 

Governance: Participating in regulation design can lead to increased 
compliance [51–53]; the joint work creates a social group that engen
ders trust and creates common beliefs (cultural norms) about the science 
on which later regulation (social factor) is based. Having fishermen on 
the TRT should then, in theory, improve effective governance, both 
through their direct involvement in crafting regulations and as trusted 
conduits of information for other fishermen. However, this depends on a 
feeling of actual joint enterprise (legitimacy), and fishermen who had 
been on the TRTs told us in the focus groups that with two fishermen and 
more than a dozen scientists per group they do not feel included or 
listened to. At the time of our focus groups, the TRT had met 3 times 
since November 2012 and we learned that a minority of focus group 
participants had received information from any of the three previous 
TRT meetings (23%) (Table 2, Question 7), with 12% saying they were 
“involved with the TRT process” in some way (Table 2, Question 6). 
Interestingly, receipt of TRT information was bimodal (sector members 
(50%) vs. all others (0%)), suggesting that membership in a sector is a 
fairly effective way to provide TRT information to fishermen. Overall, 
however, only a minority agreed that belonging to a group (e.g., sector, 
fisherman’s association, community supported fishery (CSF)) influences 
their decision to comply with harbor porpoise regulations (31%) 
(Table 2, Question 10), though a majority of those in sectors agreed that 
belonging to a group influenced their decision to comply (67%) and no 
non-sector members (0%) agreed (or 79% overall disagreed). 

Reports of and Responses to Compliance/Non-Compliance: The 
majority of participants believed they know the violation behavior of 
others (62%) (Table 2, Question 11) in their communities (trust in others 
of their social group to follow cultural norms). The rate was slightly 
higher for sector (75%) versus non-sector (50%) members (perhaps 
related to sectors being a more formal social institution than the group of 
fishermen within a community). In 2013, we asked which of several 

actions they would take if they observed another fisherman violating 
pinger regulations (Table 2, Question 12). A plurality of individuals 
chose “I would do nothing” (57%), followed by “confront the individual” 
(36%), and “contact the authorities” (7%). Sector members are more 
likely to “confront the individual” (57%), while non-sector members 
were more likely to “do nothing” (86%), suggesting again that sectors 
play a role in compliance behavior. 

4.2. Focus group discussion transcripts 

Our transcripts were coded by four general themes which again 
included economic and social factors, cultural norms, and legitimacy. 
The cost of pingers dominated the economic factors discussion in the 
focus groups. Participants spoke of the how pingers injure crew mem
bers as they come over the side (also a social factor and cultural norm 
related to caring for the well-being of co-workers and community). The 
expense of keeping up with the new technology (including batteries) 
was raised. Many participants reported that seals found pingers to be a 
dinner bell for warm cod belly dining in their nets, and that these 
literally gutted carcasses counted against a sector’s cod quota. Other 
economic topics included factors that limited their fishing (e.g., small 
vessels like theirs have fewer alternative fishing options as compared to 
larger vessels) and that the future for sink gillnetting is questionable (e. 
g., the reduced and ageing fleet and lost infrastructure); however, there 
was a sense that fishermen want to stay fishing no matter what because 
it’s a way of life for them, not just a job (see, e.g. Refs. [54–56], on 
fishing as a “way of life” – cultural norms and social factors). 

The threat of consequent closures (a deterrent) dominated the focus 
group discussion of the first general topic in the survey, the Legitimacy of 
agency’s ability to manage. Deterrents discussed included fines, increased 
observer coverage, and issuing warnings (e.g., provide a warning letter/ 
call and require compliance within 24hrs). The detection discussion 
included issues the fishermen had with the U.S. Coast Guard (e.g., don’t 
check pingers, board periodically but typically only for vessel safety 
checks), the feasibility of self-policing (e.g., never fish close enough to 
really see another fisherman’s nets to tell whether they are in compli
ance), and the distribution of NEFOP observers (e.g., should be 
increased coverage in areas where there are harbor porpoise takes). 

Table 2 
Participant responses to the 2012 and 2013 written focus group survey questions (Agree, No Response/Don’t Know, Disagree) by theme and group (all, sector and non- 
sector).  

No. Questions All (n¼26) Sector (n¼12) Non-sector (n¼14) 

Agree NR/ 
DK 

Disagree Agree NR/ 
DK 

Disagree Agree NR/ 
DK 

Disagree 

1 Federal government has a duty to protect marine mammals 85% 7% 8% 79% 7% 14% 92% 8% 0% 
2 The take of harbor porpoise is a real problem 4% 19% 77% 8% 17% 75% 0% 21% 79% 
3 Restricting fishing is necessary to protect marine mammals 54% 4% 42% 58% 0% 42% 58% 9% 33% 
4 Pingers repel harbor porpoise 62% 11% 27% 58% 9% 33% 64% 15% 21% 
5 Pinger regulations are fair 31% 4% 65% 25% 8% 67% 36% 0% 64% 
6 I am involved with the TRT management process 12% 46% 42% 25% 42% 33% 0% 50% 50% 
7 I received TRT information from the last 3 meetings 23% 42% 35% 50% 50% 0% 0% 33% 67% 
8 Regulations should be followed even if they are not fair 65% 0% 35% 67% 0% 33% 64% 0% 36% 
9 I comply because          

(a) I do not break the rules 36% 0%  14% 0%  57% 0%  
(b) I want a future in gillnetting and the greater social good 50% 0%  86% 0%  14% 0%  
(c) Other 14% 0%  0% 0%  29% 0%  

10 Belonging to a group influence my decision to comply with harbor 
porpoise regulations 

31% 11% 58% 67% 0% 33% 0% 21% 79% 

11 I know the violation behavior of others in my peer group 62% 38% 0% 75% 25% 0% 50% 50% 0% 
12 If I saw someone breaking the rules, I would:          

(a) Contact the authorities 7% 0%  14% 0%  0% 0%  
(b) Confront the individual 36% 0%  57% 0%  14% 0%  
(c) Do nothing 57% 0%  29% 0%  86% 0%  

13 Pinger compliance will improve with more and stricter enforcement 29% 0% 71% 43% 0% 57% 14% 0% 86% 
14 I am aware of MMPA violation fines 12% 0% 88% 17% 0% 83% 7% 0% 93% 
15 Having financial support influences my pinger usage 31% 34% 35% 50% 25% 25% 14% 43% 43% 

Questions 9, 12 and 13 appeared on the 2013 survey only (All n¼14; Sector n¼7; Non-sector¼7). 
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Another legitimacy issue raised was how the agency communicates sci
ence (e.g., explanations about how assessments are conducted) and in
corporates updated information from science, management or 
stakeholders (e.g., regulations that are put in place and not revised in 
what fishermen felt was a timely fashion when conditions change).6 

Finally, with regard to legitimacy of the problem and solutions, participants 
agreed pingers were a good solution to deterring harbor porpoise and 
shared some of their other questions (e.g., about whether porpoise 
habituate to the pinger sound) and the potential usefulness of other 
approaches (e.g., requiring pingers all-year-round). 

Social factors shared were that sector members are responsible to 
each other for following the rules because the whole sector loses if one 
member doesn’t have the required number of pingers. This is part of the 
governing rules for sectors as laid out by NMFS: the whole sector is 
responsible for specific behaviors of its individual members. In one 
sector, a TRT representative who is a member shares the rules with 
others. Trust is a large component and was often related to trust with 
“the guys you grew up with” in their sector or in their port. In general, 
the fishermen did not want to police each other and believed it’s up to 
each guy to make his own decisions. 

Most participants stated that sink gillnetting is the cleanest fishery, 
very size-selective, and the only problem is marine mammal bycatch. 
They say they know the rules and believe you need to follow them. The 
“bad apples” are those that are not in the fishery for the long-haul; they 
trust the guys they believe are “professional” because they do want to 
stay in business for the long haul. Sink gillnetters also talked about how 
they do not want to switch to dragging (bottom trawling) because “it 
hurts the habitat.” 

5. Discussion 

We have seen that compliance decisions are based on a combination 
of factors, including economic, social, cultural, and regarding legiti
macy; in this project, we focused primarily on social factors, cultural 
norms, and legitimacy, though these are sometimes intertwined with 
economic factors. (Fig. 1). Deterrance can be related to economic or 
social factors, or to cultural norms (re [22,27]. However, its effective
ness often depends on the perceived legitimacy of the rule in question [27, 
36–39]; see Ref. [40] on subjective (perceptual) vs. objective influences 
on behavior. The role of governance is also critical, and involving fish
ermen directly in the process can often improve compliance [51–53,57], 
but only if fishermen feel they are truly involved and participating in the 
process on an equal footing with scientists and managers. 

One assumption going into focus group meetings was that sector 
membership would improve compliance due to group cultural norms or 
social factors. In fact, it was more complex. Many focus group partici
pants shared that as sector members they receive threats of sector 
expulsion for non-compliance (economic and social factors), as well as 
frequent compliance reminders (social factor). Members of some sectors 
also receive an additional compliance incentive in that they can offset 
upfront costs of pingers by participating in a sector-coordinated internal 
pinger finance pay-back program (economic factor). In some cases, the 
sectors purchased pingers in bulk for the entire sector, adding the 
additional financial boon of a lower per-unit cost (economic factor). The 
level of such financial support for pinger purchases varied across sectors 
from none to complete. Some of those not in sectors may belong to other 
fishing groups (e.g., cooperatives, Community Supported Fisheries) and 
have access to pingers through those, but these options were not spe
cifically mentioned by any fishermen in the focus groups. Focus group 
participants were also asked if having/not having financial support for 

pingers influenced how much gear they fished in areas that require 
pingers (Table 2, Question 15). A higher percentage of sector members 
agreed (50%) than non-sector individuals (14%). 

Finally, to address the issue of whether fishermen will actually admit 
to non-compliance, Bernard (2006:243–244) reports that for sensitive 
topics, participants are more likely to provide accurate information on 
what other people do than on what they themselves do. And fishermen 
in the focus groups did report on the behavior of others, noting in one 
focus group, e.g., that: 

Everybody in this room knows who the bad apples are. So does the Coast 
Guard; so does the state of Rhode Island. They’ve all been busted time and 
time again. You’re wasting your time going out there policing every boat. 
They’ve got a list of the bad apples. It’s got nothing to do with harbor 
porpoise. They just don’t believe in any laws period. 

Interestingly, we also found many people reporting themselves to be 
non-compliant – by one pinger, precisely, because they did not see this 
as actually being non-compliant. As noted earlier, individuals that 
removed one pinger for safety reasons did not see any reason to adjust 
their fishing behavior before or after 2010 when the threat of conse
quential closures and sector management were implemented, as they felt 
that by any reasonable assessment (cultural norms) they were already in 
compliance. Similarly, they noted that occasionally one pinger just falls 
off or remains attached but non-functioning because a battery died while 
the net was set. As one participant asked, echoing sentiments we heard 
consistently in all the focus groups: “You wouldn’t penalize a guy for one 
missing pinger, would you?” For more on willingness to admit non- 
compliance in fisheries see, for example, Hauck [58]; Sundstr€om [59]. 

In researching the history of pinger regulations, we now realize there 
can be a difference between regulation requirements and how compli
ance with regulations is measured. As early as 2007, Palka [60]:3) 
recognized that 90% pinger usage was very close to 100% in number of 
harbor porpoise takes per haul (0.011 vs. 0.008).7 Palka et al. [14]:45) 
assume compliance with the pinger requirements means 90% or more of 
the required number of pingers were on the net when it was hauled in (e. 
g., 11 pingers required per 10-net string), “thus, allowing for the pos
sibility that the commonly used 10-net string is missing one pinger, 
which could have fallen off accidently during the time the net was in the 
water.” An individual sink gillnet fishing a 10-net string and missing one 
pinger would be fishing 91% of required pingers. Palka [61]:220) 
similarly define compliance as “observed hauls with more than 90% of 
the required number of pingers.” However, Orphanides and Palka 
[62]:259) note that while compliance had been defined as 90% of 
required pingers from 1999 to the spring of 2008, “[i]n contrast, a 100% 
pinger use cutoff was used when determining compliance thereafter.” 
Thus, fishermen who removed one pinger for safety reasons were once 
compliant but then became non-compliant – without any behavior 
change on their part. Obviously, regulations change, but the switch in 
definition of how compliance is measured for something seen as a safety 
requirement may be considered unfair (cultural norm) and illegitimate 
(cultural norm related to a social factor). 

6. Conclusion 

NMFS’ standard response to non-compliance with marine mammal 

6 Participants were also interested in how harbor porpoise bycatch, popula
tion estimates, and compliance are calculated; however, these focus group 
topics were side tabled for after the meeting for those interested since this was 
not the motivation for the meeting. 

7 Lower pinger usage rates, defined in Palka et al. (2008b:219, using data 
from Ref. [14] as (1) more than 50% but less than all of the required number of 
pingers on a string or (2) some pingers but less than or equal to 50% of the 
required number of pingers than required by regulations and some pingers had 
bycatch rates 2 to 3 times higher than those with the full complement of pingers 
(Orphanides and Palka (2013, discussing data from Ref. [14].” Harbor porpoise 
bycatch rates in hauls with an incomplete set of pingers had a much higher 
bycatch rate than hauls without pingers or hauls with the required number of 
pingers, no matter what the mesh size, area or year.” 
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regulations is post-hoc application of penalties, in the form of fines or 
closures. Our findings suggest, in addition, the following may improve 
compliance:  

(1) Rethinking the governance structure of TRTs to create more space 
for fishermen to present their data – and feel it has been seriously 
taken into consideration. In the short surveys fishermen told us 

they currently do not feel included or listened to in TRT meetings. 
Some also mentioned this in focus group discussions.  

(2) Providing more consistent and frequent information about the 
governing process, rules, and consequences (penalties) of marine 
mammal regulations – in fishermen-friendly fora such as sector or 
fishermen’s association meetings or in local harbor/fisheries 
committees meetings. In the focus group discussions fishermen 
noted they would like more explanation of how NMFS conducts 

Fig. 1. New England Harbor Porpoise Management Areas for Gillnets including Consequence Closures (management measures depicted after target bycatch rate 
exceeded) [15]. HP TRP Management Areas ¼ PMAs. 
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its science and how updated information from science, manage
ment, or stakeholders is included in management decisions.  

(3) Other communication avenues for the information requested by 
fishermen could include advertising the location on NMFS web
sites where fishermen could find marine mammal regulatory re
quirements (e.g., the North Atlantic Right Whale sighting app) – 
through marine radio or local/regional fishing-focused newspa
pers and newsletters.  

(4) Increased or targeted observer coverage might also help to reach 
and maintain PBR, especially given that model results [3,50] 
show under-sampled vessels are more likely to violate pinger 
regulations. In focus group discussions, fishermen complained 
that observer sampling did not focus on “bad apples” but on law 
abiding (minus one pinger) fishermen. They wanted to see more 
evenly distributed observer coverage. 

We recognize there are costs with these actions, particularly 
increased observer coverage. While King et al. [63] suggests USCG 
compliance rates are overestimated because at-sea inspections fail to 
detect many actual violations, suggesting support of increased observer 
coverage, Muench8 shows significant differences between the harvest 
location of observed and unobserved trips which can impact species 
stock assessments. Furthermore, Shaw’s [30] study suggests fishery 
agencies do not have the data necessary to provide accurate measure
ments capable of indicating if enforcement programs are achieving their 
goals and further suggests NMFS, USCG, and NOAA General Counsel 
need to implement substantial changes in their record keeping systems. 
With that said, additional research seems necessary to address the 
benefit-cost tradeoffs of these changes if we expect management pro
grams/actions to achieve their goals. Further, given the TRT process 
exists for all marine mammals, these findings are likely to be transfer
able to other MMPA species. 

Understanding when violations are, or are not, impeding achieving 
goals is also critical. Technology changes, such as gear modifications, 
are the typical policy instruments regulators propose to reduce bycatch 
in commercial fisheries; gear modifications are preferred over closures 
since they allow fishing to continue. Therefore, compliance incentives 
are important to understand whether we need to add more and/or 
different protection instruments to reach take reduction goals. This 
raises questions such as: Would compliance rates with harbor porpoise 
regulations increase if pinger acquisition and financial assistance were 
more common and equitable across individuals and groups? Our results 
suggest this may be the case. Is it true that this opportunity is only 
available for a select few groundfish sectors, and why? This requires 
further research. Similarly, if fishermen are more widely involved in 
creating and testing gear modifications – and in creating implementa
tion rules, will they be more likely to use them as designed? Previous 
research on participatory research suggests this would be the case. 
Future research includes implementing surveys to investigate these and 
other factors affecting compliance with both harbor porpoise regula
tions and regulations for other protected species such as large whales (e. 
g., right whales) and sea turtles. 

Finally, we point out that this research is important in terms of both 
the findings and the method (i.e., focus groups plus short surveys). The 
short surveys provided useful data on topics we knew to ask about. But it 
was the focus group discussions with fishermen that gave us new in
sights into the complexities of the issue. Under the right circumstances, 
fishermen will discuss most topics, including compliance. An original 
proposal for this research was not funded because, we were told, 
“Fishermen will never talk to you about compliance.” Because some 
fisheries funding groups are still dominated by natural scientists who are 

sometimes unfamiliar with the intricacies of social science methods, this 
is still an all-too-common assumption. Yet, decades of social science 
research has shown that people will talk even about difficult topics if the 
interview is handled skillfully and respectfully, and done individually or 
in small groups [1]:238. Specific examples of the successful use of 
interview data in fisheries compliance research include Hønneland [37]; 
Nielsen and Mathiesen [57]; Bose and Crees-Morris [64]; and Eggert and 
Lokina [65]. 

Short interview and focus group findings presented here set the stage 
for shaping a formal compliance model that examines whether increased 
compliance levels after 2010 were due to the threat of consequent clo
sures, the onset of sectors or both. This allowed examination of 
compliance behavior for individuals with: (1) no violations, (2) only 
“safety” violations (i.e., one missing pinger), and (3) multiple violations 
[50]. Multi-method research that includes direct interviews with 
members of the regulated group is important in understanding human 
behavioral responses to regulatory changes. 
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