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1. INTRODUCTION 
 
 The design and implementation of the “Survey on the Socio-Economic Aspects of 
Commercial Fishing Crew in the Northeast and Mid-Atlantic” (hereafter referred to as Crew 
Survey) is part of several new and ongoing data collection efforts to support the social scientific 
investigations of the region’s fisheries.1 Not only does it target a hard-to-reach population of 
fishermen, it presents a structured opportunity for these fishing participants to voice their 
perceptions, concerns, and ideas about fisheries management. The survey began in the autumn of 
2012, lasted approximately 1 year, and interviewed over 400 fishermen. This document provides 
an overview of the survey’s background and objectives, including the development of the survey, 
the means of its implementation, and a synopsis of basic data summaries over the range of 
questions asked. A companion survey of permit holders, the “Survey on the Socio-Economic 
Aspects of Commercial Fishing Vessel Owners in the Northeast and Mid-Atlantic” (Owner 
Survey), was implemented approximately a year later and will be detailed in a later document.  
 
2. BACKGROUND 

 
The Social Sciences Branch (SSB) of the NOAA Fisheries Northeast Fisheries Science 

Center (NEFSC) began development of both the crew and owner surveys in 2010 to address data 
gaps in newly developed social and economic performance measures of regional fisheries. These 
performance measures were developed by SSB staff after a lengthy process of literature and 
policy review and were refined further through outreach to industry, policy, and academic 
stakeholders (see Clay et al. 2014). One of the primary goals motivating the development of 
performance measures was to track trends over time and across different fisheries to provide for 
improved analysis of the economic and social impacts of proposed regulations and to compare 
the social and economic outcomes of different regulatory approaches. Five primary components 
of performance—financial viability, distributional outcomes, stewardship, governance, and well-
being—were identified, and a process was undertaken to develop indicators for these 
performance measures based on both existing data and the development of new data collection 
(see Clay et al. 2014 for more discussion and definition of performance measures). 

The NEFSC has had long-term data collection efforts in the biological sciences for many 
decades and some collections for more than a century; for example, fishery landings data have 
been available since the 1800s and early 1900s for some species (Fogarty 1995; Skud 1982; 
Lange and Palmer 1983), the bottom trawl survey program began in 1963 (NOAA 1988), and 
observers have been collecting fisheries data since 1972. However, comparable data streams for 
the social sciences have been lacking, including even basic demographic information about 
fishery participants. Such information was particularly needed for hard-to-reach populations such 
as vessel crew, prompting the SSB to develop a number of exploratory research projects before 
the survey was designed (Mendelson and Joyce 2011; Clay et al. 2014). In short, crew members 
are an important component of the fishing industry, but rarely attend meetings or participate in 
the management process (Pollnac et al. 2014), and their interests in the fishery are not always the 
same as those of owners (Olson 2011). Though their numbers are greater than those of owners, 

1 Subsequent titles of the crew survey will refer to fishing crew in New England and Mid-Atlantic, instead of the 
Northeast and Mid-Atlantic, following more recent versions of the owner survey. Copies of the survey can be found 
at http://www.nefsc.noaa.gov/read/socialsci/crewOwnerSurvey.html (accessed July 23, 2014). 
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very little basic information is available about crew members, and there is no contact information 
or registry2 to easily enable their participation in the evaluation and understanding of the fishery 
management process.  

Both the crew and the owner surveys were designed with the expectation that they would 
be conducted on a regular basis to enable long-term monitoring of the socio-economic aspects of 
the region’s fisheries. This first survey comprises a lengthy set of questions and was fielded in 2 
partially overlapping versions, in part because it was hoped that the initial survey would provide 
the baseline for many important social and economic variables that had not been collected on 
such a scale before. The lengthy, 2-version survey was also designed with the expectation that 
statistical analyses, such as principal component analysis, would be performed to determine 
which questions provided the most explanatory power for the different performance measures. In 
the future, a single, shorter survey will be developed that includes the most effective questions 
based upon this analysis.  
 
3. METHODS 
 
3a. Survey Instrument Development 

Survey development drew upon the experience of other surveys that had been pretested 
on a smaller sample of regional fishermen. These included the SSB’s “Social and Economic 
Survey” administered as part of the Federal Disaster Relief Assistance Program for 
groundfishermen in 2000 (Olson and Clay 2001), a social capital survey of regional 
groundfishermen conducted in 2010 (Holland et al. 2010), and a regional job satisfaction and 
well-being survey (Pollnac et al. 2014). 

Most survey questions are linked to the 5 performance measures listed above. Additional 
questions span basic demographic information, as well as questions about the primary ports and 
fisheries in which respondents were engaged. With such contextual information, survey answers 
can be used not only to gauge the performance of specific fisheries and the demographic 
composition of the fishing industry over time, but also for analysis in future Social Impact 
Assessments for Fishery Management Plans.  

Financial viability questions covered household dependence on fishing (Q4) and the 
extent of family involvement in the industry (Q5, Q17).3 These questions supplement the types 
of questions asked in the SSB cost surveys (see Das 2013a, 2013b) by focusing on the 
household, as well as being directed toward the specific experiences of crew. If the survey is 
repeated over time, trend data will make it possible to track changes in family involvement in 
fishing, a traditional identity marker of regional fishing, which may also have concomitant 
distributional and well-being impacts (Clark 1988; Danowski 1980; Dixon et al. 1984; Doeringer 
et al. 1986; Miller and Van Maanen 1982). 

Distributional outcomes questions cover trip length (Q8), crew size (Q9), hours worked 
(Q10), the payment system used (Q12-15), work duties (Q16, 18, 19), changes in fishing 

2 The New England Fishery Management Council discussed the creation of a crew permit requirement for the 
Northeast Multispecies fishery in 2000 during the early stages of development of Amendment 13. Because of 
reluctance from the National Marine Fisheries Service (NMFS) regarding the administrative burden such a 
requirement would impose, a formal management alternative was never fully developed (Eric Thunberg, personal 
communication, July 16, 2014). 
3 The numbering reflects version 1 of the survey, unless otherwise noted. 
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opportunities (Q20-23), and operator-ownership (Q11). Studies have consistently shown that 
labor arrangements are a key marker of social relations in a fishery, which may change in 
response to particular regulations with ensuing distributional consequences (Bradshaw 2004; 
Brandt and Ding 2008; Eythórsson 1996; Guyader and Thébaud 2001; McCay et al. 1995; 
Pinkerton and Edwards 2009).  

Stewardship was captured by questions about levels and changes in bycatch and discards 
(V2 Q27-28) and attitudes about fishing and the natural environment (Q28). While the 
connection between catch shares and stewardship per se has been mixed (Costello et al. 2008; 
Essington et al. 2012; Gilmour et al. 2012), perceptions about resource health indicate the 
conditions that fishermen experience in the water may help to foster adaptive management 
(Biggs et al. 2010), and relate to the perceived legitimacy of regulation (Pinkerton and John 
2008). 

Governance questions span participation (Q25), trust and equity in decision-making 
(Q26-Q27), effectiveness and understandability of regulations (V2 Q-25), and goals and 
adaptability of fisheries management (V2 Q26). As studies in collaborative and comanagement 
have found, the ability to participate in management decisions in a meaningful way is integral to 
perceptions of the legitimacy of the regulatory process and can also enhance the design and 
effectiveness of management so that decisions better match local conditions (Bodin and Crona 
2009; Jentoft et al. 1998; Jones 2010; Pinkerton 1989; Pretty and Smith 2004; Pretty and Ward 
2001; Wiber et al. 2004; Yochum et al. 2011).  

Well-being questions cover commitment to fishing as a livelihood (Q29-31), job 
satisfaction (Q32-34), and health insurance coverage as an indicator of vulnerability (Q35-38). 
These questions concern the nonmonetary utility and value that participants derive from their 
occupation and will enable changes in these metrics to be tracked to regulatory adjustments and 
other factors (Pollnac et al. 2006). 

 
3b. Implementation  

Given the lack of registry for crew in the region, the crew survey utilized an in-person 
intercept form of interviewing. Prior to beginning sampling, the SSB conducted outreach efforts, 
including interviews with trade magazines and local newspapers, presentations at regional 
management councils, and meetings with industry liaisons to increase awareness of these survey 
efforts within the fishing community. Random sampling of ports from Maine to North Carolina 
occurred between October 2012 and September 2013, based on a stratified sampling design that 
considered the seasonality of activity level and geographic diversity in the region’s fisheries. The 
ports accounting for the most completed surveys are (in order of number of respondents), 
Newport News, VA; Gloucester, MA; New Bedford, MA; Cape May, NJ; North 
Kingstown/Point Judith, RI; Portsmouth, NH; Rockland, ME; Portland, ME; Montauk, NY; and 
Wanchese, NC. Crew members were approached and interviewed on the docks. Survey data 
were entered with a Nook tablet computer during the interview. (The owner survey, by contrast, 
was a mail-based survey, stratified by fishery, utilizing owner permit information to create the 
sampling frame).  

The population of crew in the region was estimated to be around 30,000. This number 
was derived from work that SSB has done with IMPLAN4 that uses reported fishing employment 

4 IMPLAN (Minnesota IMPLAN Group, 2008 IMPLAN System (data and software), 1725 Tower Drive West Suite 
140, Stillwater, MN 55082 www.implan.com). IMPLAN data have been used by SSB to generate input/output 
models and model regional economic impacts (see Steinback and Thunberg 2006). 
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from the Quarterly Census of Employment and Wages (information from reports filed by 
employers subject to unemployment compensation laws, both state and federal)5 and Regional 
Economic Information System data6 that include those who are self employed. Given an 
estimated population of 30,000, SSB calculated a projected sample size of 1,330 with the intent 
of balancing both cost and accuracy of data that could be obtained with the number of samples 
collected. To set sample size, the SSB used tabulations from power analysis calculations in 
Cohen (1998) for sample size for detecting difference in mean values between 2 samples. SSB 
set levels of precision at the fishery level because this is the unit with which comparisons would 
be made. With a power (probability of correctly rejecting a false hypothesis) of 80% and an 
estimated precision of 0.36 – 0.37 units on a 5 point scale (for Likert scaled questions), the SSB 
selected a sample size of 75 units per stratum (fishery). In other words, a sample of 75 creates an 
80 percent chance that a change of 0.36 – 0.37 units on a 5 point scale in the sample (for a 
specific fishery) will be detected as a statistically significant change if the change actually 
occurred in the population. However, less precise information is needed for some strata, resulting 
in a sample size of less than 75 for these strata. These included crew in the non-federally 
managed fisheries. SSB determined that data were needed from these categories but not at the 
level of precision needed for other fisheries. For these, SSB determined that a precision of 0.5 
units on the 5 point scale was sufficient. Finally, SSB adjusted these sample size estimates by 
using the finite population correction. The sample size of individual fisheries was summed, 
resulting in the calculated sample size of 1,330 (Table 1). 

The survey was completed in its entirety by 359 crew members. An additional 42 began 
the survey but were unable to complete their interviews. A total of 654 crew members refused 
the survey, resulting in a response rate of just over 34% completing the entire survey, with an 
additional 4% completing a portion of the survey.  

Many barriers to sampling commercial fishing crew were encountered during the 
implementation of the survey related to both the availability of eligible respondents and the 
willingness of crew to participate; only 1,203 eligible contacts were made,7 fewer than the target 
sample size of 1,330. Given limitations on the number of interviewing personnel visiting a given 
port, the number of intercepts per visit was constrained. However, even with port revisits the 
population of eligible commercial fishing vessel crew was still often limited and was exhausted 
more quickly than anticipated. One hypothesis was that this issue would be more pronounced in 
ports with trip boats (i.e., fishermen absent on fishing trips lasting multiple days with longer 
stay-overs in port) and rotating crew (where crew fish on multiple vessels); however, preliminary 
analysis of the survey data concluded that the response rate in a port was not related to the 
average trip length or number of vessels crew work on in a year in that port. 

One difficulty with the intercept method was that available personnel on the docks were 
often not crew members, but rather painters or welders working on vessels (a total of 914 people 
contacted at the docks were not eligible crew members). Additionally, crew members are most 
likely present at intercept points when vessels arrive at or leave port, which often occurs during 
odd hours or on random schedules that are difficult to overlap with interviewers. In an attempt to 

5 Data collected by the Bureau of Labor Statistics. See http://www.bls.gov/cew/ (accessed February 10, 2015). 
6 Data collected by the Bureau of Economic Analysis. See http://www.bea.gov/regional/ (accessed February 10, 
2015). 
7 Including 654 refusals, 401 complete/partially complete interviews, 120 missed potential interviews—eligible 
contacts that did not refuse but did not complete surveys, and 28 contacts that were eligible but did not complete a 
survey because of language barriers. 
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increase the number of responses, sampling methodology was revised midway through the 
sampling season to include additional ports that were not initially selected through random 
sampling. Also, in addition to random intercepts, interviewers or port liaisons began to arrange 
meetings in advance for times when vessels were scheduled to be in port. 

While limited availability of eligible crew members was an impediment to larger sample 
sizes even when eligible participants were available, many were not willing to complete an 
interview. Some vessel owners had specifically instructed their crew not to participate in 
National Marine Fisheries Service (NMFS) survey efforts. In the absence of specific restrictions 
from owners, many crew members were uneasy about taking time to respond to a survey while 
working or were anxious to leave the dock quickly when their shift was over. A total of 120 
potential interviews were missed because these eligible crew members were otherwise occupied 
while interviewers were at the docks. Anecdotally, crew members were more likely to complete 
the survey with express support and encouragement from the captain. Additional sampling 
barriers included language differences (see section 4a) and difficulties surveying in bad weather 
when crew were most likely to be in port. A definite constraint on the response rate was also the 
length of the survey, which took some respondents over an hour to complete (average 
completion time was just over 37 minutes). Many crew members would disappear at the sight of 
interviewers, particularly if a coworker was actively completing a survey. This was likely related 
to the significant time investment the survey required. A reduction in survey length, as discussed 
later, might help increase the response rate, as might other changes such as increased follow up 
with potential interviewees by phone surveys and increasing the number of ports sampled rather 
than the number of return visits per port.  

 
4. RESULTS AND DISCUSSION 

 
The crew survey provides useful baseline information for an underrepresented segment of 

the commercial fishing industry. More robust analysis, as described later, will help inform the 
implementation of the survey on a consecutive basis and enable the development of a time series 
of data to examine trends in the industry. However, the first year of data has provided rich and 
instructive results, which are discussed in relation to each of the performance measures below. 

 
4a. General/demographics 

Primary ports of respondents were widely distributed from Maine to North Carolina 
(Figure 1). Respondents most commonly referred to scallop (28%), groundfish (25%), and 
lobster (19%) as their primary fisheries (Figure 2). When possible, results are analyzed by these 
fishery groups. Many other fisheries were represented but because of smaller sample sizes, 
results are not divided further. 

Across fisheries, most respondents were either married or had never been married (Figure 
3). There are slightly more respondents from the lobster fishery who have never been married 
and fewer who are currently married, although this is not a statistically significant difference. 
This may be related to the younger age distribution of respondents whose primary fishery is 
lobstering (Figure 8). 

A majority of the respondents (60%) across fisheries had an education level of a high 
school diploma or the equivalent. However, there were statistically significant differences in 
education levels between fisheries (χ2=17.71, df=6, p<0.01). Participants in the lobster fishery 
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had generally completed higher levels of education, with 35% completing a 2 or 4 year degree 
compared to 27% across all other fisheries (Figure 4). 

A large majority (85%) of crew members interviewed described themselves as white 
(Figure 5). However, the number of self-identified ethnic groups reflects a population with a 
more diverse ethnic heritage (Figure 6). 

Attempts were made to hire interviewers that spoke languages most commonly associated 
with crew in the region (including an interviewer fluent in Portuguese and Spanish who worked 
in Point Judith, RI, and New Bedford, MA, and a Spanish-speaking interviewer assigned to 
Maine). Paper copies of the survey were available in English, Spanish and Portuguese, so it is 
unsurprising that these languages were the most common responses to the question, “what is the 
primary language you speak at home?” In fact, the vast majority (90%) reported English as their 
primary language (Figure 7). Nevertheless, 28 potential respondents were ineligible because of 
language barriers.  

Crew member ages range from 16 to 75 years of age across all fisheries, with the average 
age by fishery between 35 and 41 years of age (Table 2). This is considerably older than 
commercial fishing crew in the North Pacific, for example, who from 1993-2003 had a mean age 
of 30.2 (Carothers and Sepez 2003). However, mean age was increasing in the North Pacific 
during the time period studied, an increase attributed to a decrease in crew sites that may have 
created more favorable hiring conditions for more experienced (and likely older) crew. Trend 
data over time will help determine the extent to which similar processes may be operating in the 
Northeast, where the first year of survey data detected a significant difference in age distribution 
between fisheries (Kruskal-Wallis, p-value<0.01). This is particularly noticeable in the lobster 
fishery, which has a much younger age distribution (Figure 8). 

Understanding changes in the age distribution is important, as one commonly recognized 
threat to the future of commercial fishing is the aging population of fishermen and the lack of 
new entrants into the fishery (Tuler et al. 2008). It is difficult to determine if this trend is 
supported from 1 year of data; however, given the average respondent was 39 years old and had 
been involved in fishing for over 18 years, it appears this may be a legitimate concern (Table 2, 
Table 3). Both the average age and number of years fishing were slightly lower for respondents 
in the lobster fishery. This may be related to regulatory structures that encourage young entrants 
to the fishery, such as the student license system in the state of Maine (40% of respondents in the 
lobster fishery were from Maine). 

 
4b. Financial Viability 

The distribution of annual fishing income by $10,000 bins separated into hired captains 
and all other crew can be seen in Figure 9. In all fisheries combined and in the lobster fishery in 
particular, $30,000-39,999 was the most common income range for other crew. For these 
fisheries, this range also equaled the average estimate of annual income in their next best 
alternative occupation (annual income if they were not fishing). For groundfish participants, 
annual income of noncaptain crew was slightly higher, with 23% listing $30,000-39,000 and 
23% listing $40,000-49,999 as their annual income. The largest percent of noncaptain crew in 
the scallop fishery estimate their annual income to be $40,000-49,000. Across fisheries, hired 
captains report higher incomes than other crew although sample sizes of hired captains are much 
smaller. 

On average, respondents listed their next best alternative income to be lower than their 
actual fishing income. The fact that respondents’ average annual fishing income was equal to or 
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greater than their estimated income from their next best alternative occupation across all fisheries 
suggests crew members are at least as financially successful as they would be in other 
professions and may not possess the same level of skill or experience in other professions as they 
do in fishing. One caveat to these results is the potential for respondent bias to underestimate 
their next best alternative income, thus demonstrating higher financial dependence on fishing for 
fear future regulatory changes may cite lack of dependence on fishing and available income 
alternatives as rationale for reducing fishing opportunities. This bias is difficult to estimate and 
depends largely upon how the respondent perceives the question and how results  may be used. 
However, 92% of respondents listed fishing as their most important household income, providing 
an average of 87% of the total household income, indicating a high level of financial dependence 
on fishing and low reliance on alternative income sources. 

Annual fishing income was much higher for participants in the scallop fishery. This may 
be related to the generally high exvessel value of scallops and the relatively large economic 
contribution of scallops (NMFS 2014). It is important to note that these are annual income levels 
and do not take into account any metric of effort such as hours worked per year. Respondents in 
the scallop fishery indicated the longest average trips and longest hours worked per day, which 
may correspond to higher overall levels of fishing income. However, this relationship is difficult 
to determine without more specific information regarding annual fishing effort.  

Crew members across all fisheries, on average, have been fishing between 15 and 20 
years. Moreover, over half had family involved in fishing, for an average of around 2 generations 
(Table 3). Similarly, the disaster aid survey conducted in 2000—whose respondents matched 
“the region’s active core of medium-sized, limited-access, groundfish fishermen” (Olson and 
Clay 2001)—found that nearly half of owners and crew had fathers and grandfathers who were 
fishermen (ibid). Spouses or other family members of these owners were also involved in all 
aspects of fishing business, as well as nonfishing employment (ibid).  

 
4c. Distributional Outcomes 

For all fisheries combined, the average size of crew was 3.8 people, and the average trip 
length was 4.7 days. Average crew size and trip length was lower for groundfish and lobster and 
higher for scallops. On average, crew members worked 14.6 hours per day. For those in the 
lobster fishery, average days worked were 4 hours fewer, while those in groundfish and scallops 
work approximately 2 more hours per day (Table 4). With trend data over time, the distributional 
implications of these variables may become clearer. For instance, Georgianna and Shrader 
(2008) found in New Bedford that hours worked tended to increase as crew sizes fell. 

Across all fisheries, over 70% of respondents found it either “very easy” or “easy” to find 
their 2011 employment on a fishing vessel (Figure 10). Respondents who were new to their 
vessel in 2011 reported having more difficulty finding employment than those who had been on 
their vessel more than one year (χ2=18.11, df=4,p=0.001); however, a majority of those new to 
the vessel still reported it being “easy” or “very easy” to find employment (Figures 11 and  12). 
Only 22 respondents had been involved in fishing less than one year, therefore differences in 
difficulty for crew members who were entirely new to fishing was difficult to determine. Across 
all fisheries, almost 40% of respondents were hired based on previous work with the same 
vessel, or utilized other important social networks to find work, such as referrals from friends, 
word of mouth, or kinship to the owner (Figure 12). Such reliance on social networks 
demonstrates the continuing importance of community and kinship in the region’s fisheries but 
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also suggests that employment may be difficult for new entrants who lack social connections to 
the fishing industry.  

For all fisheries, over 80% of all respondents listed their first position on their vessel as a 
deck hand, while only 2% started as captains. When referring to their current position on the 
vessel, deck hands drop to 61% and the position of captain rises to 18%. This trend of upward 
mobility is demonstrated to varying degrees in each of the fisheries (Figure 13) and is related to 
both age and number of years involved in fishing as older, more experienced crew members were 
more likely to have advanced their position on the vessel. Traditionally, a common pattern in 
small-boat or family-based fishing has been a career path beginning as a deckhand and moving 
gradually to captain and vessel owner (Peterson 1981). With increasing consolidation in the 
industry and other factors, such traditional movements may be on the decline. Trend data over 
time will be needed to better substantiate that change; however, it is important to remember that 
the crew survey only includes hired captains; additional information from the owner survey will 
be needed to fully trace the extent of or any changes in the traditional path from crew member to 
owner.  

A slight majority of vessels for all fisheries combined and in the groundfish fishery were 
owner-operated, while just less than one third of all scallop vessels were owned by the captain 
(Figure 14). This percentage rises to 95% of the lobster industry vessels. This higher level of 
owner-operation in lobster compared to other fisheries may be partially attributed to regulatory 
requirements for owner-operation of lobster vessels operating in Maine state waters, given that 
40% of respondents in the lobster fishery were from Maine. The vessel cost survey, on the other 
hand, found that 81% of respondents in 2007 and 71% of respondents in 2008 were owner-
operators (Das 2013a). The difference could be due to a change in the number of owner-
operators since the 2007 cost survey; or crew on vessels with hired captains could be 
overrepresented in the crew survey sample if respondents were more likely to take the survey 
without an owner present. Continuous survey results over time may help to better understand 
these trends. 

A share system is by far the most common system of payment, with over 75% of 
respondents in all fisheries paid by this method (Figure 15). These results are similar to the cost 
survey data, which found 73% and 77% respondents used a share system of payment, in 2007 
and 2008 respectively (ibid). Of those receiving share payments, the largest portion paid to the 
crew is in the scallop fishery (52%), while the smallest is in the lobster fishery (28%); it is 
important to note, however, that the total payment for crew members is related not only to the 
share but also to what expenses they are responsible for covering and whether these expenses are 
deducted before or after the shares are divided (i.e., a broken or clear lay). Variations in share 
percentages may also be due to differences in crew sizes, as fisheries with larger average crew 
size were correlated with larger crew shares. Similarly, smaller crew shares are associated with 
vessels that are owner operated (and thus have smaller numbers of crew because the captain is 
not considered a crew member). This correlation between vessel owner status and percentage of 
share to the boat and crew is also exhibited in the cost surveys where in 2008 average crew share 
was 40% to owner operated vessels and 51% to those operated by a hired captain (Das 2013a). A 
majority of vessels with hired captains also reported that captains received additional 
compensation ranging from a percentage (most commonly 5-10%) of net or gross revenue on top 
of their crew share or an additional crew share. 

Fuel, food, groceries, bait, gear, and ice were the most common items listed as expenses 
that crew members were at least partially responsible for paying. Only 8.6% of respondents said 
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there were new expenses passed onto crew in 2011. The largest portion of these respondents (3% 
overall) were members of groundfish sectors, who primarily listed costs for leasing fish or other 
sector-related expenses, a change found in other fisheries that have moved to catch shares (Olson 
2011).  

 
4d. Stewardship  

Survey indicators demonstrate relatively high levels of stewardship, with crew reporting 
relatively low levels of bycatch, discards, and highgrading across all the fisheries. Respondents 
whose primary fishery is groundfish perceived slightly higher levels of bycatch in their fishery 
(this difference was not statistically significant) while respondents involved in the scallop and 
lobster fisheries perceived lower levels of bycatch. These differences likely stem from 
differences in gear and the multispecies nature of the groundfish fishery. Those in the lobster 
fishery perceived higher and increasing discards (Figure 16), which though statistically 
significant (χ2=13.28, df=4, p=0.01, χ2=29.8, df=4, p<0.01), is likely due to regulations that 
restrict the catch of lobsters to a particular size range and prohibit the retention of egg-bearing 
females and lobsters with v-notches (indicating a female was recently gravid). Respondents 
involved in groundfishing more frequently responded that discard levels were decreasing (Figure 
17), a decrease that was expected with the introduction of catch shares given higher levels of 
discarding associated with the former days–at-sea (DAS) management system (Grimm et al. 
2012, Mendelson and Joyce 2011).  

Respondents agreed that fishermen have a responsibility to participate in the management 
process, showing little variation by fishery. Responses consistently indicated high levels of 
stewardship for the resource regardless of primary fishery (Figure 18). 

 
4e. Governance 

While a majority of respondents agreed that fishermen have a responsibility to participate 
in the fisheries management process, far fewer had ever participated in any aspect of federal 
fisheries management (such as attending meetings, writing letter, or serving on a committee). Of 
the 214 respondents, 66% had not “ever participated in any aspect of federal fisheries 
management” (Table 5). Those respondents who had participated in management generally 
displayed low levels of satisfaction with their involvement in the management process. The 
exception to this was the participants in the lobster fishery who, on the whole, viewed their 
involvement as more welcome and effective than respondents from other fisheries (Figure 19). 
Similarly, those involved in the lobster fishery generally displayed higher levels of trust and 
equity in the decision-making process than respondents from other fisheries (Figure 20). Those 
in the scallop industry also perceived the management process slightly more positively, while the 
perceptions of those in the groundfish industry were consistently more negative (Figure 20). 
Responses to comparative questions in the owner survey will be able provide insight into the 
extent of differences between crew and owners in terms of representation and participation, and 
thus how the increasing interest in comanagement or other devolved forms of management are 
developing in the region. 

Responses to questions regarding effectiveness and understandability of regulations 
(Figure 21) and goals and adaptability of management (Figure 22) followed the same general 
trend of higher levels of satisfaction and more positive perceptions of management in the lobster 
fishery and scallop fishery. Likewise, these questions also demonstrated more dissatisfied, 
negative perceptions of management in the groundfish fishery than in the other fisheries.  
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Governance results aligned with previous studies that have demonstrated mistrust of 
management in the groundfish fishery (Acheson and Gardner 2011; Holland et al. 2010). 
Additionally, significant reductions in allowable groundfish catch for fishing years 2012 (May 
2012-April 2013) (Murphy et al. 2014) and 2013 (May 2013-April 2014) had considerable 
impacts on the groundfish industry, prompting the Secretary of Commerce to declare the 
Northeast Groundfish Fishery a disaster for fishing year 2013 (NOAA 2012). These management 
actions occurred during the implementation of the survey, likely negatively impacting 
participants’ perceptions of governance in the groundfish fishery further. Respondents involved 
in the lobster and scallop fisheries, on the other hand, showed higher levels of satisfaction and 
more positive perceptions of management. This may be related to the more positive economic 
and stock status of these fisheries (NMFS 2014, 2012) as well as the less contentious state of 
management. Additionally, the long history of comanagement and inclusion of industry in the 
lobster fishery in the state of Maine (over 40% of respondents from the lobster fishery were from 
Maine) may contribute to their positive perceptions of federal management. Lobster is also 
managed with parametric strategies (minimum and maximum sizes, protections of reproductive 
females) that are often supported by fishermen (Acheson and Wilson 1996; Acheson and Steneck 
1997). 

 
4f. Well-being 

The crew survey measured 3 aspects of well-being: health insurance as a factor of 
vulnerability, commitment to fishing as a livelihood, and job satisfaction. 

Lack of health insurance is an important indicator of vulnerability (Tuler et al. 2008) and 
can be used to identify populations who are particularly at risk to impacts from changes in a 
fishery. For all respondents, 59% reported having health insurance (Figure 23). This percentage 
was higher in the scallop and lobster fisheries (65% and 61%, respectively). While it was as low 
as 54% in the groundfish fishery, this is substantially higher than levels reported in a 2001 
survey where only 44.8% of groundfish crew members reported having insurance (Olson and 
Clay 2001). Although coverage has increased, the continued lack of coverage is troubling, 
particularly considering a report from the National Institute of Occupational Safety and Health 
that found the Northeast multispecies groundfish fishery was the most hazardous fishery in the 
United States based on fatality rates from 2000-2009 (Lincoln and Lucas 2010). These results 
leave 41% of respondents without insurance, indicating that many crew and their families are in 
a vulnerable economic position; however, it should be noted that coverage has increased during a 
recession when such expenses are more often eliminated. Over 80% of respondents with health 
insurance either purchased their own private insurance, received their insurance from a spouse or 
partner’s place of employment, or were insured through a federal or state insurance program. 
(Although the relative contribution of these sources varied by fishery, they were overwhelmingly 
the most common sources of insurance.) Very few respondents (4% across all fisheries) received 
insurance from their employer (the vessel owner). At least 80% of respondents with insurance 
had coverage that included themselves, their spouse, and their children. 

Responses to questions regarding job satisfaction and commitment to fishing as a 
livelihood do not differ dramatically by fishery (Figure 24). Generally, respondents did not 
identify themselves as leaders in their respective fisheries or communities: only 19% and 33% 
across all fisheries agreed or strongly agreed that they were leaders, although a significantly 
higher percentage (41%) of scallop fishermen felt they were leaders in their fishery (χ2=12.29, 
df=4, p=0.02). While job satisfaction in fishing tends to be correlated with being in control of 
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one’s job (Gatewood and McCay 1990), other studies have demonstrated that crew may score 
low in control and still feel highly rewarded by other aspects of fishing (Pollnac and Poggie 
2006). Likewise, while respondents did not recognize themselves as leaders, an indicator of the 
ability to control or direct one’s profession, they demonstrated a strong attachment to the 
occupation of fishing and social networks with other fishermen. An overwhelming majority of 
respondents are proud to identify themselves as fishermen, enjoy fishing, and feel strong 
connections to other fishermen in their communities. Respondents generally do not consider 
fishing to be “just a job;” however, about half have considered leaving the fishing industry. This 
percentage is lower for those in the lobster fishery, with only 40% considering leaving, although 
this is not a statistically significant difference. 

Indicators of job satisfaction demonstrate more dissatisfaction in the groundfish fishery 
than in other fisheries, particularly related to earnings, predictability of earnings, and job safety 
(Figure 25). Scallop fishermen are more satisfied with the predictability of earnings and less 
satisfied with the physical fatigue of the job, while lobstermen are more satisfied with the 
amount of time spent away from home and the healthfulness (how the job impacts physical and 
mental health) of the job. Across fisheries, high levels of satisfaction are demonstrated in relation 
to the unique characteristics associated with fishing as a profession, such as the adventure and 
challenge of the job (91% and 88% were satisfied or strongly satisfied) and the opportunity to be 
your own boss (66% were satisfied or strongly satisfied). These aspects of job satisfaction have 
been shown to be important in numerous studies (e.g., Pollnac and Poggie 1988, 2006), 
demonstrating the importance of noneconomic aspects of fishing and the difficulty for those 
involved in fishing to find alternative occupations with comparable levels of satisfaction if they 
are displaced. 

Over three-fourths of respondents in all fisheries were satisfied or extremely satisfied 
with their life and their physical health (Figure 26). More divergence was demonstrated in 
satisfaction with the health of the marine environment, with 64% satisfied across all fisheries, 
and 63% in the lobster fishery, compared to 80% in the scallop fishery and only 38% in the 
groundfish fishery. This difference is likely related to the differing stock status of each fishery 
(NMFS 2012). 

Respondents reported high levels of happiness overall (79% were happy either all the 
time or often), although this was the case for only 66% of crew members involved in 
groundfishing (Figure 27). This question has been linked to individual well-being (Pollnac et al. 
2014) though respondents often reacted with confusion to this question and found it difficult to 
realistically assess. 

Across all fisheries, just under half of respondents would advise a young person to enter 
fishing. While this number rises to 57% in the scallop fishery and 63% in the lobster fishery, 
only 22% of respondents in the groundfish industry would recommend fishing to a young person 
(statistically significant, χ2=31.1, df=2, p<0.001) (Figure 28). This question has also been used in 
previous studies and has proven a useful indicator of respondents’ perceptions of the future of 
the industry. 

While many independent variables, for example, age, marital status, and years in the 
fishery, may also be related to job satisfaction and are not explored further in this analysis, the 
question of whether or not someone would enter the same occupation again if living their life 
over has also been used in numerous studies and has been identified as the single most 
informative question regarding job satisfaction (Robinson et al. 1969). Despite varying results 
from other indicators of job satisfaction and happiness, 74% of all respondents would still be 
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fishermen again if they had to live their lives over, and this level was almost identical across 
groundfish, scallops, and lobster (Figure 29). 

 
5. LESSONS LEARNED AND FUTURE STEPS 

 
This crew survey provides new, critical information that is useful for understanding the 

attitudes, impacts, and issues of concern to commercial fishing crew in the Northeast. Crew 
members, though little studied, represent a majority of the participants in commercial fisheries 
and are vulnerable in many ways. As this survey demonstrates, crew members rarely participate 
in the management process, display a high level of mistrust in management, and often feel as 
though their opinions are irrelevant. Additionally, many crew members do not have access to 
health insurance and are unsatisfied with the predictability of their earnings. Despite these 
challenges, respondents exhibit a high level of attachment to fishing as an occupation and 
satisfaction with the noneconomic aspects of fishing as a career. 

In addition to the results of the survey, the data collection process itself provided a 
number of important lessons. The estimated response rate of 90% was based on the response rate 
achieved by a previous survey using similar methods to survey fishermen in the northeast 
(Pollnac et al. 2014). However, that survey targeted all fishermen, both crew and captains 
(including both hired and owner captains), and in all regions a majority of respondents (61.9-
73.3%) were captains (ibid). The response rate for this crew survey was significantly lower than 
estimated; moreover, it is possible that the calculated response rate of 38% is itself overstated, 
given the likelihood that eligible respondents made themselves unavailable while interviewers 
were on the docks but never officially refused the survey. A lower response rate, when targeting 
only crew, is understandable given the fact that many crew members need permission from their 
captains to spend time responding to a survey. Nonetheless, the intercept method that was 
employed in the survey is a strategy often used to maximize response rates for populations that 
are hard to locate and is likely the most effective strategy to reach crew members. Additional 
strategies could be utilized in future years to increase response rates, such as collecting phone 
numbers to follow up with eligible respondents and distributing survey packets that could be 
returned by mail. 
 There are plans for future statistical analysis using principal components analysis to 
determine the variance, and therefore the explanatory power, associated with individual 
questions relative to their linked indicators. Additional analysis will also examine to what degree 
survey respondents began to repeat responses to the Likert scale questions (questions that asked 
respondents to rate levels of agreement or disagreement) because of disinterest or fatigue as they 
progressed through the questions in the survey instrument. The results of these analyses will be 
used to eliminate questions with minimal contribution to understanding the human dimensions of 
regional fisheries, with the goal of a single, simplified, and shorter version of the survey to be 
used in future data collection efforts. After revisions are made and a final version of the survey is 
established, it is important to minimize future changes to the survey instrument to ensure a 
consistent time series of data and comparison of results across years. Index scores will be 
developed from the final version of the survey to quantitatively track changes over time. Future 
data collection is proposed on a 3 year cycle to balance the need to minimize the burden on 
respondents and survey fatigue, with the need to ensure a frequency of data collection that can 
effectively capture changes in attitudes, values, and demographics. 
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Table 1. Populations and sample sizes, by fishery. 
 
Fishery Estimated 

Population 
Calculated 

Sample Size 
Actual Sample 

Size 
(primary fishery) 

Black Sea Bass 506 66 4 
Herring and mackerel 509 66 10 
Lobster 4,229 75 82 
Monkfish 917 70 10 
Multispecies, large mesh      common/other 487 65 22 
                                                    sector 3,045 75 56 
Multispecies, small mesh 281 60 0  
Red crab 143 50 0 
Scallop, general category IFQ 2,180 75 50 
Scallop, general category non-IFQ 3,875 75 11 
Scallop, limited access 5,114 75 49 
Scup 219 56 2 
Skate 290 60 8 
Spiny dogfish 341 62 5 
Squid, Illex 273 59 3 
Squid, Loligo 534 66 10 
Summer Flounder 1,563 75 20 
Surf clam/ocean quahog 1,084 71 8 
Tilefish 132 48 2 
Totals 30,000 1,330 401 
Expected Response Rate 90%               
 
 
 
 
Table 2. Summary of respondents' age by fishery. 
 
Age All Groundfish Scallops Lobster 
min 16 18 20 16 
max 75 75 66 71 
median 38 39 41 32 
mean 38.6 40.6 40.6 35.2 
sd 12.1 14.3 10.8 12.7 
n 357 71 99 69 
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Table 3. History and family involvement in fishing. 
 
Fishery Avg. yrs 

fished  
% with family 
involved in fishing  

Avg. generations 
fished 

All fisheries 18.2  54%  2.3  
Groundfish  17.4  61%  2.9  
Scallops  19.7  50%  1.9  
Lobster  15.4  51%  2.1  
 
 
 
 
Table 4. Crew and trip information 
 
 Crew Size Trip Length 

(no. of 24h periods) 
Shift Length 

(h worked/24h) 
 Average Median Average Median Average Median 
All fisheries 3.8 3 4.7 3 14.6 15 
Groundfish  3.3 3 4.0 3 16.4 15 
Scallops  6.1 7 7.7 9 16.7 18 
Lobster  2.3 2 1.7 1 10.6 10 
 
 
 
 
Table 5. Respondents who have participated in federal fisheries management. 
 
 All fisheries Groundfish Scallops Lobster 
Yes 34% 35% 37% 25% 
No 66% 65% 63% 75% 
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Figure 1. Number of respondents by primary port. 
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Figure 2. Number of respondents that completed at least a portion of the survey, by primary 
fishery. 

 

 

 

 
Figure 3. Marital status by primary fishery. 
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Figure 4. Highest level of education completed by primary fishery. 

 

 

 

 

 

 
 
Figure 5. Racial category of respondents. 
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Figure 6. Self-identified ethnicity. Ethnic grouping listed based upon first ethnicity listed but 
include categories with multiple ethnicities (for example a response of “Irish and German” is 
listed under “Irish”). 
 
 
 
 

 

Figure 7. Primary language spoken at home. 
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Figure 8. Age distribution by fishery. 
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Figure 9. Annual fishing income reported by hired captains and other crew (noncaptains) by 
fishery. 
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Figure 10. How difficult was it to find employment on a vessel in 2011? (Reported by fishery) 
 
 
 
 

 
Figure 11. How difficult was it to find employment on a vessel in 2011? (Reported by length of time 
on vessel) 
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Figure 12. How were you hired for the vessel you worked on in 2011? 
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Figure 13. First position on vessel and current position on vessel by fishery. 
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Figure 14. Was your vessel owner operated? 
 
 
 
 

 

 
Figure 15 Payment methods by fishery (top). Portion of share to boat and crew for respondents 
paid through a share system (bottom). 
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Figure 16. Perceptions of the current levels of bycatch, discards, and highgrading by primary 
fishery. 
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Figure 17. Perceptions of the extent to which bycatch, discards, and highgrading are changing by 
primary fishery. 
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Figure 18. Perceptions of the responsibilities of fishermen regarding fishing and the natural 
environment by primary fishery. 
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Figure 19. Perception of the most recent federal government-led fisheries management process 
participated in. 
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Figure 20. Perception of the federal government's role in creating the regulations that govern your 
primary fishery. 
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Figure 21. Perceptions of the rules and regulations in your primary fishery. 
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Figure 22. Perceptions of management in your primary fishery. 
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Figure 23. Health insurance access, provider, and coverage information. 

38 
 



 

Figure 24. Perceptions of fishing as a career. 
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Figure 25. Level of satisfaction with the job of fishing. 
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Figure 26. Level of satisfaction with items related to the job of fishing. 

 

 

 

 

Figure 27. Level of happiness. 
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Figure 28. Would you advise a young person to enter fishing? 
 
 
 

 

Figure 29. Would you still be a fisherman if you had your life to live over? 
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