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Improving the selectivity of fishing gear and practices has been a challenge for fishers, scientists, and policy-makers for decades. In Europe,
urgency increased with the introduction of the landing obligation. Voluntary uptake of proven selective gears has been poor across the globe. To
increase uptake levels, a move from science-led to industry-led development of selective gears has been advocated. In the Netherlands, gear
innovation has, since the mid-2000s, been fisher-led. Nevertheless, this did not result in the assumed increase in uptake. Our qualitative study
amongst Dutch demersal fishers shows that decisions to voluntarily adopt proven fishing gear are driven by a complex interplay of social, policy,
and science-related factors. These can be attributed to two behavioural components: Willingness and Ability. Willingness, our study showed,
is closely linked to: (i) intrinsic motivations and beliefs about sustainable fishing as well as perceptions about the motivations and behaviour of
other fishers; (ii) the extent to which fishers consider policy goals and regulations as legitimate; and (iii) strong normative beliefs amongst fishers
about the presence (or absence) of a level playing field, in terms of both the same rules applying to all and trust in compliance and enforcement.
Ability is associated with knowledge, skills, economic, and legal possibilities to enable voluntary uptake, and tends to be the focus of science
and policy. We conclude that a narrow focus on Ability as a driver for encouraging selective fishing is unlikely to result in real changes, and
recommend a stronger emphasis on addressing social, policy- and science-related factors associated with Willingness in encouraging more
selective fisheries.
Keywords: bycatch avoidance, fisher behaviour, fishing technology, incentives, landing obligation, selective gear, trust.

Introduction

Fishers continuously work on their gear; the rigging and shape
of nets is the result of years of tweaking and testing. They have
in-depth “experiential knowledge” (Stephenson et al., 2016)
of how to optimize landings of target species and adapt to
seasons and fishing grounds, whilst considering market de-
mands and regulations. These regulations continuously chal-
lenge fishers to make adaptations in where and how they fish,
to reach policy goals such as safeguarding healthy stocks, pro-
tecting biodiversity and minimizing impact on the marine en-
vironment. In this context, improving the selectivity of fish-
ing gear and practices to reduce unwanted by-catches has
for decades been a global, ongoing challenge for fishers, sci-
entists, and policy-makers (Anon., 1989; Kennelly & Broad-
hurst, 2002; Walsh et al., 2002; Kennelly, 2007; FAO, 2011).
The development of more selective fisheries in the European
Union is now encouraged by the introduction of a landing
obligation (Anon., 2013). This requires fishers to land un-
wanted by-catches of regulated species, previously discarded
at sea. This requirement should incentivize fishers to develop
more selective fishing techniques and practices to reduce the
additional costs associated with landing unwanted by-catch
(Penas Lado, 2016; Uhlmann et al., 2019). The landing obli-
gation was phased in between 2013 and 2019. Its objective
of more selective fisheries is still far from achieved due to a

complex interplay of social, cultural, economic, technical, and
institutional factors (Uhlmann et al., 2019). Nevertheless, its
introduction and associated public funding to improve selec-
tivity reinvigorated efforts by fishers, industry organisations,
scientists, and policy-makers to work on fishing gear modifi-
cations to reduce unwanted by-catch (Molenaar et al., 2016;
Mortensen et al., 2017; Calderwood et al., 2021; ICES, 2021).

However, as years of world-wide gear technology studies
show, voluntary uptake of so-called “proven fishing gear”
(Eayrs & Pol, 2019) is low or not happening at all. The poor
voluntary uptake of proven fishing gear has puzzled scien-
tists and policy-makers around the world. It can be linked to
a number of factors covering social aspects (comprising cul-
tural, historic, economic, and behavioural factors), and policy-
and science-related aspects. These are often interlinked and
include seeking short-term economic benefits over consider-
ing long-term advantages (Graham et al., 2007; Catchpole et
al., 2008; S. J. Hall & Mainprize, 2005; Jennings & Revill,
2007; Suuronen & Gilman, 2020), investment costs (Jennings
& Revill, 2007; ICES, 2018; Eayrs & Pol, 2019), resistance
to change (Suuronen & Sardà, 2007; Eayrs et al., 2015; Eayrs
& Pol, 2019), community norms such as negative perceptions
of innovative behaviour by fellow fishers (Eliasen et al., 2014;
ICES, 2018), historical mistrust between parties involved (Pe-
nas Lado, 2016; ICES, 2018; Eayrs & Pol, 2019), lack of
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(shared) understanding of “the discards problem” and its eco-
logical and economic consequences (Catchpole et al., 2008;
Eliasen et al., 2014), lack of appropriate incentives or pres-
ence of disincentives (Jennings & Revill, 2007; Catchpole et
al., 2008; Eliasen et al., 2014; Penas Lado, 2016; ICES, 2018;
Eayrs & Pol, 2019; Suuronen & Gilman, 2020), top-down and
“one size fits all” approaches of policy implementation and
lack of support for policy goals, (Graham et al., 2007; Barz
et al., 2020; Calderwood et al., 2021; S. J. Hall & Mainprize,
2005; Kraan et al., 2015; Penas Lado, 2016; Kraan & Verweij,
2020), ineffective outreach by scientists to inspire fishers to
adopt proven gear (Eayrs & Pol, 2019; S. J. Hall & Mainprize,
2005), and poor levels of meaningful fisher involvement in the
design, testing and decision-making process (Calderwood et
al., 2021; S. J. Kennelly & Broadhurst, 2002; Hall & Main-
prize, 2005; Kraan et al., 2015; ICES, 2018; Veiga-Malta et
al., 2019).

Recently, science and industry actors have sought ways to
address the science related aspects influencing the voluntary
uptake of proven gear. Traditionally, the development of more
conservation-oriented fishing gear technology has been char-
acterised by a top-down approach in response to regulatory
challenges (Walsh et al., 2002; ICES, 2018). This usually puts
scientists in the lead, bringing in fishers to share ideas and
expertise, assist in testing gears (either on research vessels or
commercial vessels), contribute to data collection and evalua-
tion, and serve as project ambassadors for their peers. Fisher
involvement mainly serves to increase relevance of projects
and increase legitimacy (Kennelly & Broadhurst, 2002; ICES,
2018; Eayrs & Pol, 2019). Active fisher involvement in all
stages of selective gear development differs between countries,
with gear technologists generally dominating the process and
a strong focus on promoting proven gear. This is illustrated
by the emphasis put on improving outreach and extension to
inspire fishers to adopt proven gear, and where the general
failure to find “strategies, models, or approaches […] to en-
courage the voluntary uptake of proven fishing gear [causes]
frustration and bewilderment […] amongst […] fishing gear
technologists” (Eayrs & Pol, 2019). More recently, science-led
approaches have gradually given way to industry-led projects,
where fishing industry organisations or companies lead the
process of selective gear development. This new role for in-
dustry is seen as a potential way to increase the number and
uptake of gear modifications (ICES, 2018; Veiga-Malta et al.,
2019).

This change in approach has also taken place in the Nether-
lands. Until the mid-2000s, commercial fishing gear technol-
ogy research followed a similar thematic evolution as in the
international context of the International Council for the Ex-
ploration of the Seas (ICES) (Walsh et al., 2002). Research into
commercial fishing gear development in these periods always
involved fishers, for example, in designing and mending nets,
but was driven by the Dutch fisheries research institute. Trials
took place on research vessels and occasionally on commer-
cial vessels. A financial and image crisis in the Dutch North
Sea demersal fisheries (van Hoof et al., 2020) triggered a fun-
damental change in approach. From the mid-2000s onwards,
fishing gear development became primarily industry-led; fish-
ers design, test, and further develop gear modifications them-
selves with scientists in a supportive role. With this new ap-
proach scientists, industry representatives and policy-makers
envisaged that a larger suite of effective selectivity measures
would be developed as well as more buy-in from industry.

They assumed that this would result in increasing voluntary
uptake of proven fishing gear. This was, however, not the case.
An example of a proven fishing gear, developed in this new
way in the North Sea nephrops (Nephrops norvegicus) fish-
ery, is the SepNep. The SepNep leads to significant reduction
of unwanted by-catch of plaice (Pleuronectus platessa) (65%),
dab (Limanda limanda) (79%) and undersized nephrops (53–
56%) with marginal loss of commercial catch (Molenaar et
al., 2016). Although the SepNep’s benefits are recognised by
fishers, there is no sign of its voluntary uptake; even the fisher
who developed it is no longer using it. The same phenomenon
occurs for other gear modifications in the demersal fisheries.

Understanding the underlying mechanisms that stop fisher-
led development of selectivity measures from leading to the
voluntary uptake of proven fishing gear is important given the
implementation of European Common Fisheries Policy (CFP)
and spending of public funding. While over the years, gear
technologists, industry representatives and policy-makers in
the Netherlands came forward with “educated guesses” based
on hearsay or informal chats with fishers, a much-needed sys-
tematic investigation of fishers’ views and motivations was
lacking. Indeed, comprehensive evaluations of fishing gear
technology uptake tend to be based primarily on input from
scientists, industry representatives (as spokespersons for fish-
ers) and policy makers without direct input from fishers (ICES,
2018; Eayrs & Pol, 2019). This study instead explores the
views of Dutch demersal fishers on the voluntary uptake of
proven selective fishing techniques. We defined a selective fish-
ing technique as an adaptation in existing nets or gears with
the objective of reducing unwanted fish by-catch of regulated
species. Fishers’ views were collected through a combination
of interviews and a survey. We show how voluntary uptake
of proven gear is driven by an interplay of social, policy- and
science-related factors, and that these can be attributed to two
behavioural components: Willingness and Ability to change.
The latter tends to be the focus of science and policy in rela-
tion to encouraging more selective fisheries. For real change,
the former also needs to be addressed.

Methods

We used a mixed methods approach to data collection, con-
sisting of interviews and an online survey, and a stepwise anal-
ysis. Interviews enabled us to develop an initial understanding
of different factors that influence fishers’ decisions to volun-
tarily take up proven fishing. A follow-up online survey al-
lowed us to explore the views from a larger group of fishers,
including those who had not been involved in gear technology
research.

Interviews and initial analysis

A total of 16 interviews with stakeholders were carried out,
including 9 demersal fishers involved in selectivity research
in the past decade, as well as industry and policy represen-
tatives and scientists (Table 1). An interview guide with
semi-structured questions was developed for each stakeholder
group (Supplementary Material S1). They focused on the de-
velopment of selective fishing techniques, (dis)advantages of
new techniques, motivations to adopt (or not) new techniques,
(dis)incentives to voluntarily adopt selectivity measures, col-
laboration with science, and policies in relation to technical
measures. Interviews took place by telephone or videoconfer-
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Table 1. Breakdown of interviewees.

Category Number

Demersal fishers: (9)
Flatfish (Pleuronectus platessa, Solea solea) 3
Brown shrimp (Crangon crangon) 2
Combined gears in demersal trawl fisheries (Nephrops norvegicus/brown shrimp (1); nephrops/brown shrimp (1); brown
shrimp/flatfish (1)

3

Stow net 1

Industry representatives 2

Scientists (5)
Netherlands 4
Other EU country 1

Policy-makers 1

Table 2. Breakdown of respondents of fisher survey

Role (rows) and current fishery
(columns)

Skipper-owner
(fishing)

Skipper employed by
fishing company

Land-skipper
(own company) Crew Retired Total

Beam-trawl with tickler chains (flatfish) 2 1 2 5
Sum-wing with tickler chains (flatfish) 2 2
Pulse trawl∗ (flatfish) 2 1 3
Twinrig (flatfish) 1 1 2
Quadrig (nephrops) 2 2
Shrimp trawl 7 1 1 1 10
Shrimp Seewing 2 2
Flyshoot (non-quota species) 1 1 2
Rod-and-line (sea bass) 1 1
Other (former fisher) 1 1
Total 19 4 5 1 1 30
∗Survey sent prior to ban on pulse trawling in the European Union from 1 July 2021 (Anon., 2019) onwards.

ence due to COVID-19 restrictions. They were not recorded.
Extensive notes were taken, and an interview summary was
made immediately after. All interviewees had the opportunity
to review the written, anonymized summary of their interview.
The interviewee from the policy sector participated under the
conditions that information provided was regarded as per-
sonal views, not to be attributed to the government depart-
ment; quoting from this interview was not allowed.

Interviews were thematically analysed with responses
grouped together in five themes: (i) research collaboration on
gear technology; (ii) involvement in selective fishing practices;
(iii) reasons for (lack of) voluntary uptake of proven gear; (iv)
what is needed to encourage uptake of selectivity measures;
and (v) regulations and voluntary uptake of selective fishing
gear. These themes correspond with the headings of the sub-
sections under Results. The grouped thematic responses from
the interviews were then used to develop an online survey
aimed at demersal fishers.

Survey and subsequent analysis

The online structured survey (Microsoft Forms) consisted of
24 questions and statements (Supplementary Material S2).
These were phrased based on findings from the interviews al-
lowing for direct comparability. Most response options were
multiple choice, to as much as possible lower potential barri-
ers to respond (e.g. available time, using a smartphone key-
board). The survey included some (non-mandatory) open-
ended questions to allow fishers to elaborate on responses if
they wished. It also included a comment box for any addi-
tional input (optional). All responses were anonymous. Prior

to distribution, the survey was tested by two research techni-
cians; this included checking whether questions were clear and
whether completion time could be within 15 minutes. The sur-
vey was distributed to the demersal fleet via the online newslet-
ters of the two national fisheries associations (total distribu-
tion includes about 620 fishers), a fishers’ WhatsApp group
(EMK, 223 group members), and via the social media out-
lets of Wageningen Marine Research and some of the authors.
Response time was two weeks. This resulted in 30 responses
from different demersal fleet segments (Table 2), including the
fisheries for flatfish (12) and brown shrimp (12). Most respon-
dents were active fishers (24). The majority (18) had been ac-
tively involved in the development of selective fishing gears
or had voluntarily taken up more selective fishing techniques
(17). Only 6 had done neither.

Responses to the online form were exported to Microsoft
Excel. Results from both the open and the closed questions
were allocated to the five themes identified from the inter-
views. We then compared interview and online survey find-
ings. For the third theme, reasons for (lack of) voluntary up-
take, we allocated the responses to three categories: (i) social
(cultural, historic, economic, and behavioural); (ii) policy; and
(iii) science. We identified these categories from reviewing the
peer-reviewed literature in relation to selectivity research of
proven gear uptake. During this analysis, we found that rea-
sons for voluntary uptake differ in nature. Some are related to
being able to change and others to being willing to make the
change. We then also grouped the categorised reasons for (lack
of) voluntary uptake to two behavioural components Abil-
ity and Willingness. We did the same for the fourth and fifth

D
ow

nloaded from
 https://academ

ic.oup.com
/icesjm

s/advance-article/doi/10.1093/icesjm
s/fsac016/6530388 by W

ageningen U
niversity and R

esearch – Library user on 29 August 2022



4 N.A. Steins et al.

theme. A schematic overview including our findings is shown
in the Discussion section.

Representativeness of interview and survey data

The interviews and survey aimed to gain insight into what
drives or hinders voluntary uptake of more selective fishing
techniques. In this context, it is important that interviews and
survey results are representative. In qualitative social science
research, representativeness means that research results reflect
or give a complete picture of the possible opinions, attitudes
or behaviours occurring in the total research population (Din-
klo, 2006). The number of interviews amongst fishers is small
compared to the total number of Dutch demersal fishers and
its different métiers; and even within métiers, heterogeneity of
fishers is large (Schadeberg et al., 2021). Also, the interviews
were purposefully sampled, with fishers who had experience
in selectivity research. However, we found frequently recur-
ring opinions and saturation of information with the increas-
ing number of interviews. This means that, despite the small
sample size, we are confident the results are indicative of the
views of Dutch demersal fishers with an interest in more se-
lective fishing. Interview results are therefore also usable for
further qualitative analysis and for developing questions for
the structured survey for fishers. Similar considerations apply
to the interview results from the representatives of the fisheries
associations and the scientific community; only for policy are
qualitative representativeness criteria unmet.

The online survey was not sent through a targeted mail-
ing but through various online group channels. Only 30 fish-
ers responded, although the Dutch demersal fleet comprises of
over 300 vessels, with crew numbers per vessel varying from
2 to 6 crew (van Hoof et al., 2020). Potential explanations
for this low response include: (i) use of generic social media
mailing instead of a personal invitation to participate; (ii) a
relative short response deadline; and (iii) demotivation to par-
ticipate in research following the European ban on pulse fish-
eries (Anon., 2019). Pulse fishing was a gear innovation in
the North Sea beam-trawl fishery for Dover sole “where the
mechanical stimulation by tickler chains is replaced by electri-
cal stimulations to reduce adverse ecological and environmen-
tal effect and fuel costs” (Rijnsdorp et al., 2020). The impact
of the pulse ban on the willingness to participate in the on-
line survey was reflected in discussions on the fishers’ What-
sApp group following the posting of its weblink Three sepa-
rate group members informed us that many group members
were questioning why they should cooperate in our study and
some even called for a “boycott” considering what happened
with the pulse trawl. A survey response rate of 10% is too low
for statistical analysis (Nooij, 1990), but results can be used in
qualitative analysis and discussion. The surveys also add in-
sights to the interview data as they include perspectives from
fishers who had neither been involved in selectivity research
nor in voluntary take-up of proven gears.

Results

Research collaboration on gear technology

The current, industry-led approach to fishing gear technol-
ogy research in The Netherlands was triggered by an exis-
tential crisis in the North Sea beam-trawl fishery (van Hoof
et al., 2020). A task force advised the government on the de-
velopment of an economic and ecologically sustainable per-

spective for the fleet. This included, amongst other things, a
focus on fishing gear innovation to improve selectivity, re-
duce benthic impacts and lower fuel consumption (Task Force
Duurzame Noordzeevisserij, 2006). Subsequently 45 million
euros to promote fisheries innovation was allocated. A Fish-
eries Innovation Platform was set up to encourage innova-
tion and to asses project grant proposals. One of its activi-
ties to change fishers’ mindsets towards more sustainable fish-
eries was setting up Fisher Knowledge Networks (Quirijns et
al., 2019; van Hoof et al., 2020). These Networks operated
independently from fisheries associations and their member-
ship crossed the boundaries of fishing ports. Fishers who
would normally not interact, but shared a common inter-
est, pooled their knowledge and worked on resolving chal-
lenges(de Vos & Mol, 2010). All results had to be shared
publicly. This new national approach for fisheries innovation
also affected the approach to fishing technology research: fish-
ing companies and organisations themselves became in the
lead, with the fisheries institute having a supportive role in the
collaboration. These changing roles in fishing technology re-
search were facilitated by the increasing level of trust between
the industry and scientists developed in research collaboration
projects on fish stock assessment (Steins et al., 2020). The new
approach further evolved after the Fisheries Innovation Plat-
form ended in 2011. While the innovation agenda at the time
focused on the pulse fishery (Haasnoot et al., 2016), the in-
troduction of the landing obligation kept the development of
selectivity measures high on the agenda. Nowadays, in a typ-
ical Dutch gear innovation research project, industry organ-
isations submit the grant proposal and coordinate the con-
sortium. Fishers develop gear modifications, including (itera-
tive) testing and self-sampling. Scientists provide advice and
assess gear performance (observer trips) once fishers are con-
fident modifications are working. Results from self-sampling
and observer trips are jointly discussed and reported. Research
predominantly takes place on commercial vessels. This type of
industry-led research brings about challenges (Veiga-Malta et
al., 2019; Steins et al., 2020), but both fishers and scientists
value this new form of collaboration. Fisher A: “The past 10–
15 years, researchers and fishers have gotten closer together.
[… This] has improved communication and we listen much
better to one another. That results in better solutions.” Scien-
tist 1: “Fishers generally appreciate my work. [It] is advanta-
geous for the fishery. This means they have a positive attitude
and want to cooperate. […] Fishers are capable of monitor-
ing commercial catches but catch composition of discards ul-
timately must be done by us. It is a long process to develop a
selective technique, but it is very interesting to bring different
opinions and visions together into one solution. […] Build-
ing trust is really important.” The importance of building and
maintaining trust was also mentioned in three interviews with
fishers. However, contrary to what was anticipated, the new
policy and science approach has not resulted in increased vol-
untary uptake of proven gear.

Involvement in selective fishing practices

All interviewees were selected based on past or current con-
tributions in selectivity research. The survey respondents
(n = 30) also showed a high involvement in more selective
practices. Nearly all respondents (93%) were currently work-
ing on selective practices. Eighteen respondents have been or
are involved in research projects into selectivity, most of them
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in the flatfish fisheries. Projects included the development of
escape panels in the brown shrimp and flatfish gears, pulse
fisheries research, the SepNep, use of different yarns and big-
ger mesh size, adaptations to the design of the traditional
beam-trawl, and trials with semi-pelagic otter-boards. The
majority of the 18 fishers who have been involved in selectivity
research also have at times adopted modifications voluntar-
ily (61%). Amongst the 12 fishers who never participated in
selectivity research, 6 voluntarily adopted gear modifications
developed by their colleagues and 76% of all respondents vol-
untarily took up selectivity measures and were still using them.
These voluntary measures include the so-called Flemish panel
in the Dover sole fishery, larger meshes, the pulse trawl (prior
to 1 July 2021), and a different rigging of the bobbin rope.

Most respondents (87%) found it valuable to reduce
catches of fish under minimum landing size. Of the four fish-
ers who did not consider this valuable, two were also less
inclined to voluntarily use selective measures, even if condi-
tions were favourable (see next sections). On the question of
which requirements more selective fishing techniques should
meet, 50% of the fishers who responded to the survey priori-
tised “maintaining a healthy fish stock.” This was followed by
“catching fewer discards” (20%) and “net profit equal to the
conventional gear” (20%). “Reduction in fuel use” was the
least important criterion for more selective gear (10%).

Reasons for (lack of) voluntary uptake of proven
gear

In the interviews, fishers identified the following benefits of
more selective fishing: less processing time on board, improved
labour conditions, cost reduction, and fish stock management:
“Everything we don’t catch now, we can catch later when they
are big enough. It supports the increase of the stock.” (Fisher
B). They mentioned several reasons they themselves were re-
luctant to take-up proven gear. These included: investment
costs; the regulatory framework that can be counterproduc-
tive or is too bureaucratic in (quickly) enabling use of proven
gear; loss of commercial catch; lack of positive incentives (e.g.
a reward system); and the lack of a level playing field. Illustra-
tive is a remark by a fisher who considered the SepNep in the
nephrops fishery to be a successful selectivity measure [signif-
icant discards reduction with marginal loss of target species],
but who said: “if I am the only one using it, there is no advan-
tage, and there is no compensation for fishers who do make
the choice to use it.” (Fisher C). A shrimp fisher who had vol-
untary used a larger mesh size said: “You lose the smaller, yet
still marketable shrimp. So, each week, you throw 3 000 eu-
ros overboard. I stopped with that. I landed a much better-
quality product. My catch did not contain so many different
sizes of shrimp anymore. But personally, I did not get any
advantage from it, no reward at all.” (Fisher D). Many in-
terviewees felt frustrated about European legislation, believed
to hinder rather than to encourage selective fisheries. In this
context, the ban on pulse fishing was regarded as a major set-
back in developing a more selective fishery; both directly, as
the pulse gear was more selective and resulted in less benthic
impact than the traditional gear (Rijnsdorp et al., 2020), and
indirectly, as it demotivated many fishers to continue working
on innovations.

Fishers were also asked why they think their colleagues do
not take-up proven fishing gear. They again highlighted in-
vestment costs and the counterproductive, bureaucratic reg-

ulatory framework. None of the interviewees mentioned the
lack of a level playing field and loss of commercial catch. Ad-
ditional factors believed to deter other fishers from adopt-
ing proven gear included reluctance to change; and demoti-
vation because of disappointing policy developments, such as
the landing obligation, the ban on pulse trawling and area
closures. Industry representatives and most scientists consid-
ered the loss of commercial catch as the main factor for the
lack of voluntary uptake of proven fishing gear. The govern-
ment official echoed the fishers’ observations that many Dutch
fishers are less motivated to work on gear selectivity or adopt
proven gears since the European decision to ban pulse trawl-
ing. All four interviewed groups emphasised that uptake of
proven fishing gear required some form of regulation (see next
section).

In the online survey, fishers were asked to respond to the in-
terview findings on the reasons for lack of voluntary uptake.
The 13 fishers who had indicated that they had never voluntar-
ily adopted gear modifications developed by their peers were
shown a number of statements describing possible reasons for
not doing so. They were asked to select the three most im-
portant reasons that drove their decision (Table 3 [A]). We
then asked all respondents (n = 30) the same question but
now from the perspective of their colleagues (Why do you
think your colleagues do not voluntarily take up proven gear?)
(Table 3 [B]). They cited the loss of commercial catch (gross
revenue loss) amongst the main reasons for lack of voluntary
uptake; this factor is, however, relatively more often associated
with what mattered for colleagues. Equally, the level playing
field (“don’t do it, because colleagues don’t do it”) is more
associated with what matters for peers. The associated invest-
ment costs of gear modifications were important in both cases.
The number one reason for lack of voluntary uptake was de-
motivation caused by the ban on pulse fishing, which scored
second for their beliefs about their peers’ perspectives. Inter-
estingly, no respondent considered “new techniques or mod-
ification are complicated to use” and “lack of motivation to
try out modifications” as applying to themselves, while they
did attribute this as considerations for their peers.

What is needed to encourage uptake of selectivity
measures?

In the interviews, fishers proposed several motivators to en-
courage uptake of selectivity measures. The two most men-
tioned motivators were: (i) subsidies to cover investment costs
or initial loss of revenue; and (ii) the need for a level playing
field to be organised through regulations. These motivators
were often linked to one another: “Selective fishing always
results in some loss of commercial catch. This is not a ter-
rible thing, but it is a problem if you’re the only one doing
it. If everybody is doing it, there is no longer a loss.” (Fisher
C). Another fisher (E) explained: “You have to learn how to
work with the new gear or modification. That’s a disadvan-
tage and is also related to your earnings.” Fisher A said: “Fi-
nancial support. [The selectivity measure] should be accessi-
ble for all. And if it really works well, it must be made com-
pulsory. […] The rules have to be equal within each fishery
type.” Fishers also indicated that the current regulatory sys-
tem is driven too much by penalising fishers. They felt that, in-
stead, fishers who voluntary adopt selectivity measures should
be rewarded; they should receive advantages over colleagues
who are reluctant to change; other suggestions included ad-
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Table 3. Reasons why Dutch demersal fishers will not voluntarily be taking up proven gear: (A) own perspective and (B) beliefs about colleagues’ perspec-
tives. Survey findings (n = 30); [A] only for fishers who indicated they did not voluntarily use proven gear (13); [B] question for all fishers (30); [A] + [B)
maximum 3 choices; ranking by [A] highest to lowest scoring numbers.

No voluntary uptake of proven selective gear, because of: [A] Important for me [B] What I think matters for my colleagues

Demotivated by the pulse ban 6 10
Loss of commercial catch resulting in loss of net revenue 4 16
Investment costs too large 3 4
Because colleagues do not use it (level playing field) 2 8
Discards reduction is not important 2 2
Other, namely (own choice): the policy and regulatory system 1 1
New techniques/modifications too complicated to use 0 3
Lack of motivation to try out modifications 0 2

ditional quota or the establishment of “a credit system for
fishers who do the right thing.” Fishers also considered im-
provement of information flows and in particular knowledge
exchange and cooperation between colleagues, as took place
in the Fisher Knowledge Networks, as a motivator: “Once
there were 3 fishers who each focussed on a different part of
the net. Together they would have designed the perfect net.
In order to make steps, we need groups of fishers working to-
gether instead of regarding each other as competitors.” (Fisher
B). In this context, one fisher explicitly mentioned awareness-
building for the next generations of fishers: “Already at [the
fisheries] school, they should teach that [discarding] is not a
good thing. They need to be aware that it’s better to let the
smaller fish swim. This is important as part of corporate so-
cial responsibility. The fisher should not want to this [catch
juveniles] himself anymore." (Fisher F). Another fisher also
pointed at the importance of the younger generation: “We
should focus on the next generation. […] People above 50 find
it difficult to accept changes. The younger generation is much
more prone to adapting to change.” (Fisher B). Fishers also
considered greater flexibility in rules to be an important en-
couragement (see next section). In relation to the regulatory
framework, they believed that revoking the decision to ban
pulse fishing would have a significant positive impact on the
drive to actively work on selectivity measures: “The whole
fleet feels stabbed in the back because of the pulse. Therefore,
everybody is reluctant. We need positive motivation, because
that creates a positive working atmosphere.” (Fisher E).

The industry representatives and scientists all shared the
same opinion: the only way of encouraging uptake of proven
fishing gear is by making its use mandatory (see next section
for further discussion). Two scientists suggested that a reward
system for voluntarily use of proven gear would encourage
uptake, provided this system would provide real benefits over
not using it. One scientist believed that voluntary uptake will
only happen if the modification performs better economically
(better catch, better profit). This scientist pointed to the impor-
tance of developing cost-benefit analyses in creating aware-
ness amongst fishers and suggested fishers should be compen-
sated for short term losses: “[In the past] we developed eco-
nomic and population dynamic models. In the beginning, in-
troducing more selective gear will result in loss of income, but
the models show that income will increase in time and stocks
will grow. Projections were even that things would be better
compared to status quo in 3–4 years” time. But to convince
the fishers, they will need to be compensated to cover short
term loss of income. Compare it to the current COVID-19
compensation for companies.” (Scientist 2).

In the survey, fishers who indicated they had not voluntar-
ily taken-up proven fishing techniques (n = 13) were given a
special question. They were asked what incentives would be
needed for them to do so. They could select a maximum of
two options. “Subsidies to cover investment costs” stood out
as a key factor (9 scores). “Equal profits compared to the con-
ventional gears” (4 scores) and “a reward system for volun-
tary use of more selective gears” (4 scores) followed. “Making
its use mandatory” was selected three times. All respondents
(n = 30) were then asked the same three questions in relation
to incentives to voluntary use proven fishing gear. The first
was about subsidies, the second about fuel reduction, and the
third about level playing field. Most of the fishers (93%) indi-
cated that subsidies for investment costs would result in their
voluntary use of selective gear (i.e. no regulatory obligation).
However, the conditions under which they would do so dif-
fered. Five of them would only do this if their commercial
catch would be the same (no loss of gross revenue); 8 would
only do it if the loss in gross revenue was marginal; and 13
would only do it if their net profit remained at least the same.
Only one fisher commented that he was “dead against subsi-
dies.” The second question was whether fuel reduction would
be an encouragement for voluntary uptake of more selective
techniques. All respondents answered yes. But here also, differ-
ent conditions apply: 50% would accept losses in commercial
catch or gross revenue if this would be at least compensated
by lower costs due to fuel reduction. In other words, if the net
profit was higher, they would accept loss of commercial catch.
Just over one quarter (26%) said it would depend on the dura-
tion of the return on investment together with the impact on
net profit. For 24%, “no loss in commercial catch” was the
only criterion that mattered.

Fishers were also asked to respond to the following state-
ment: Would you choose to use a selectivity measure that
would lead to some loss of commercial catch, if you knew for
sure your colleagues would also use it?” 20 fishers answered
yes; 10 would not do this. The willingness to do so was high-
est amongst the flatfish fishers. A fisher who was interviewed,
said, in relation to this question: “I would accept some loss
of catch, but then it must be done through legislation. Every-
body must be treated equally, without any exceptions. And it
has to be enforceable as well.” (Fisher E). Others echoed this
and stressed that this also applied to other countries: “The
same rules must apply irrespective of the country. This is cur-
rently not the case.” (Fisher G). The issue of the level playing
field, where the same rules apply to the same type of métier,
is closely related to the opinions about the regulatory frame-
work in fisheries policy.
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Regulations and voluntary uptake of selective
fishing gear

The regulatory framework was a returning topic in all inter-
views. In all stakeholder groups, regulations in relation to se-
lectivity uptake were referred to before any dedicated ques-
tions about the topic came up. Questions that triggered in-
terviewees to mention the regulatory framework were related
to involvement in selectivity research, voluntary use of proven
fishing gear and solutions to encourage voluntary uptake. The
regulatory system in general was felt to be too complex. This
is partly due to the large number of exemptions that were
granted every time a rule did not work for (part of) a fleet.
Fishers, industry representatives and some scientists see a sys-
tem with a large gap between the regulations and their fea-
sibility in practice, and with an inclination to command and
control: “Brussel always comes up with the same medicine:
stricter rules, more enforcement. That doesn’t work. You have
to start a dialogue with fishers to see what is and what isn’t
feasible in practice” (Industry representative 1). The landing
obligation was often mentioned as an example of an unwork-
able and non-enforceable regulation and hence a failing se-
lectivity policy. In the survey (n = 30), the landing obliga-
tion was said by 83% of respondents not to have resulted
in any changes in fishing practices. In the interviews, fish-
ers, industry representatives and scientists were asked what
changes would be needed in the regulatory system to encour-
age voluntary uptake of selectivity measures. The following
criteria for an improved regulatory system emerged: “practi-
cally feasible,” “simple,” “enforceable,” “flexible” and “tai-
lored to the specific fishery.” Fishers stressed the importance
of rules that connected to practice: ”It is difficult to enforce
a rule that does not make sense.” (Fisher F) and “One-size-
fits all measures don’t work. […] Measures must be water-
tight and must really work. Otherwise compliance and en-
forcement are going to be difficult.” (Fisher C). In this con-
text, one of the scientists suggested setting up a “technical
measures-free fishing pilot”, where fishers get certain discard
reduction targets and make their own plan how to achieve
this. The fishing representatives considered further devolve-
ment of management as part of the CFP’s regionalisation ap-
proach and greater responsibility for the industry, to be the
way forward to achieve a system with less rules that work
and can be enforced. Representatives and fishers stressed that
fisheries management should involve both parties, or as one
of the fishers put it: “Management measures have to come
from both sides. It cannot only be from Brussels” (Fisher E).
Both fishers and scientists stressed the need for science-based
management: “Decisions should be based on scientific evi-
dence instead of emotions.” (Fisher A). This call for science-
based decision-making does not merely stem from perceptions
about the events leading to the ban on pulse fishing (Kraan et
al., 2020), but also to incentives associated with the encour-
agement of selectivity improvements in current regulations:
“The regulations include measures that have never been really
properly tested in a commercial fishery situation. An example
is the Flemish panel [which gives beam-trawlers an exemp-
tion to the landing obligation for Dover sole.” (Scientist 1).
This scientist also stressed the need to include standards on
how new selectivity measures should be tested in the tech-
nical measures regulation. The latter suggestion relates not
only to evidence-based management but also to a level playing
field.

Achieving a level playing field with respect to the regula-
tions was widely regarded as a prerequisite for encouraging
more selective fishing practices. “Only if a more selective gear
leads to better net profits, [fishers] will pick it up voluntar-
ily.” (Scientist 2). But because there is usually some revenue
loss or investment costs involved, the predominant shared
opinion amongst fishers, industry representatives and scien-
tists was that uptake should be regulated to ensure the burden
of loss is shared. Industry representatives gave a number of ex-
amples where they had requested the fisheries ministry make
voluntary selectivity measures such as SepNep and the Flem-
ish panel part of the mandatory regulations: “Many of our
members don’t like that, but as a fishery association there is
no other option.” (Industry representative 2). These requests
were unsuccessful, as this (were it to apply to all North Sea
fishers irrespective of country of registration) would require a
revision of the European technical measures regulation, which
takes years. However, both SepNep and the Flemish panel
were included in the regional discards plan for the North Sea
and voluntarily using them means a (temporary) exemption
from the obligation to land respectively plaice and Dover sole
below minimum landing size (VisNed, 2020). Operational up-
take of these options is, however, limited. The SepNep is not
used at all and the Flemish panel by an estimated 25% of the
fleet (sources: scientist 1, industry representative 1). The inter-
viewed government official explained that national fisheries
organisations often have diverging opinions about incorpo-
rating selectivity measures in regulations, which deters politi-
cal decision-making. In addition, making selectivity measures
mandatory can initially only be done effectively at national
level (application to one’s own vessels only), as changing Eu-
ropean legislation takes a lot of time. This means that many
fishers are not in favour of this, as it would mean that dif-
ferent rules apply to them compared to fishers in the same
métier flying the flag of a different Member State. As part of
the level playing field, fishers, industry representatives, and sci-
entist stressed the need for good enforcement. Many intervie-
wees found current rules too complex to be properly enforced.
This hinders moving towards more selective fisheries, as lack
of enforcement creates room for evasive behaviour (cf. Catch-
pole et al., 2008). But they all stressed that, in the end, rules
only work if there is a well-operating control and enforcement
system, with a high chance of being caught and heavy penal-
ties for non-complying fishers. Two fishers and one industry
representative added that the current system is rooted in the
idea of penalising fishers and believed that a system were fish-
ers are rewarded would be more productive. “Reward us for
letting the juveniles swim, for example by giving us additional
quota or a credit system for things you do well instead of for
things you do wrong.” (Fisher F).

The survey included a number of statements in relation
to European regulations for selective fishing (Table 4). The
responses indicated preference for a regulatory system that
relies on fisher involvement in developing rules, has fewer
rules and less prescriptive rules and gives more responsibility
to industry. The level playing field and strong enforcement
are also important aspects of the regulatory system. Although
fishers found it reasonable to expect that, in return for more
responsibility, the burden of proof should be with the fishers,
almost a third would forego this opportunity if this meant the
implementation of an on-board CCTV system. The survey
also asked fishers’ opinions about “co-management” (Wilson
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Table 4. Opinions on European regulations on selective fishing. Survey findings (n = 30); respondents were asked which of the below statement they
agreed with most; maximum 3 choices possible; statements ordered as appeared in survey.

Statement Score

The European technical measures regulations are fine; keep them as they are. 0
The European technical measures regulations are fine, but better control and enforcement is needed 2
The European technical measures regulations are much too detailed (micromanagement) and are therefore unworkable. 14
The European technical measures regulations are too much based on the premise that all fisheries are the same and are therefore

unworkable.
13

The European technical measures regulations should be made together with the fishing industry to create a workable environment. 17
There should be less technical measures coming from Europe with more responsibility placed at the fishers’ level. 9
The control and enforcement of the European technical measures is the biggest problem. 3
As long as control and enforcement are not in order, the European technical measures regulations will never work well. 4
If more responsibility is given to the fishers, so that we can introduce selectivity measures ourselves, it is reasonable that Brussels

expects us to prove that we are doing this the right way.
6

If we would get less rules from Brussels and we get more own responsibility, I would be willing to accept CCTV monitoring on
board.

1

Less rules from Brussels and more own responsibility is needed, but not if this means I will get CCTV cameras on board. 9
I don’t care who makes the rules, as long as they are the same for everybody and are enforced. 8

et al., 2003), based on a regulatory system that would devolve
more responsibility for designing and implementing rules
to fishers, under the explicit conditions that policy targets
are being met and the rules developed by industry are being
controlled. One third of the respondents (n = 30) were
against a devolved management system. They believed fishers
are incapable of carrying such own responsibility. One third
favoured a devolved management system. However, amongst
those in favour opinions on who is responsible for control and
enforcement differed: the majority of this group (60%) felt
that this would require strong enforcement by government;
the other 40% would like such a system even if it meant the
industry became responsible for enforcing it. The remaining
one third did not know.

Survey respondents also suggested rewarding fishers who
reduce unwanted by-catch. This suggestion was made both as
part of an open-ended question about top-of-mind ideas to
encourage more selective fishing (6 mentions) and a multiple-
choice question visible only to 13 fishers who had not adopted
more selective gear (4 mentions). Answers to an open-ended
question on how to motivate fishers to fish more selectively
showed a strong link to the regulatory system. In addition to
introducing a reward system, the need for less complex rules,
more flexibility in the regulations, and better control and en-
forcement came up as top-of-mind suggestions.

Discussion

Poor voluntary uptake of proven fishing gears has been linked
to a variety of factors that can be clustered around three differ-
ent aspects: (i) social (comprising cultural, historic, economic,
and behavioural factors); (ii) policy; and (iii) science related.
Our study confirms findings from scientific literature, but also
found additional factors influencing voluntary uptake (Figure
1). It also challenges the assumption that a move from science-
led towards industry-driven development of gear innova-
tion will increase voluntary uptake of proven gear (Calder-
wood et al., 2021; S. J. Kennelly & Broadhurst, 2002; Hall
& Mainprize, 2005; ICES, 2018; Veiga-Malta et al., 2019).
Fisher-led gear development may contribute to bigger buy-in
for the technical adaptations amongst peers, but voluntary up-
take of proven gear requires more than that.

Six combined factors play a key role in dissuading Dutch
fishers from voluntarily adopting more selective fishing gear:

(i) loss of commercial catch resulting in gross revenue losses;
(ii) investment costs; (iii) a “one size fits all,” counterproduc-
tive or bureaucratic regulatory framework; (iv) a level playing
field; (v) reluctance to change (referring to peers); and (vi) de-
motivation due to policy developments. These factors were
derived from fishers’ own perspectives as well as their beliefs
about what matters most for their peers. We note that intervie-
wees and survey respondents were mainly fishers with a clear
interest in selective gears (see Methods), potentially introduc-
ing some bias. However, “commercial catch losses,” “invest-
ment costs,” and “resistance to change” have also been iden-
tified in other studies as being important contributors to the
lack of uptake of proven gear (Graham et al., 2007; Eayrs
et al., 2015; S. J. Hall & Mainprize, 2005; Jennings & Revill,
2007; Suuronen & Sardà, 2007; ICES, 2018). These studies, it
is true, were mainly based on personal observations from their
authors in the context of assessments on the contribution of
gear technology to management or on impact evaluations of
gear technology research, without actively asking fishers. Still
taken together, they suggest that these aspects of voluntary
gear uptake are more widely shared. The aspect “level playing
field,” where the same rules apply to all, was also highlighted
in interviews with Irish fishers about technical modifications
to increase gear selectivity (Calderwood et al., 2021) and in
studies in the context of the revision of the European fisheries
technical measures policy (Kraan et al., 2015). In these studies,
the need for a level playing field was mainly discussed in the
context of technical measures legislation and equal applica-
tion between Member States, and not in relation to voluntary
uptake of proven fishing gears and between fishers sharing
the same nationality and métier, but again, this indicates that
these concerns are not new. Contrary to other studies, science-
related factors and lack of technical knowledge as a social as-
pect were not found to be linked to low uptake amongst Dutch
fishers. This is perhaps not a surprise considering the history
of science-industry research collaboration in the Netherlands
with strong involvement of fishers and a focus on knowledge
exchange and communication (de Vos & Mol, 2010; Steins et
al., 2020; van Hoof et al., 2020; de Boois et al., 2021).

Our study suggests that the different factors influenc-
ing fishers’ choices to voluntary adopt proven fishing gear
can be linked to both their “Willingness” and “Ability” to
change. Figure 1 shows a schematic overview of how the so-
cial, policy- and science-related factors associated with volun-
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RReasons for low uptake of proven gear

• Resistance / reluctance to change*
• Community norms / percep�ons peers*
• Demo�va�on resul�ng from policy decisions

Social aspects

• Top down / ‘one size fits all’ approach*
• Lack of support for policy*
• Absence of level playing field
• Demo�va�on resul�ng from policy decisions

Policy related aspects

• Ineffec�ve outreach by scien�sts
• Top-down approach / poor fisher involvement

Science related aspects

Historical 
mistrust 
between 
par�es*

Willingness Ability

• Loss of commercial catch / Priority to short-term 
benefits*

• Lack of technical knowledge
• Investment costs*
• Different understanding of the discards problem*

Social aspects

• Rules do not work in prac�ce*
• Bureaucra�c regula�ons

Policy related aspects

• Lack of technical knowledge / solu�ons

Science related aspects

Lack of 
appropriate 
incen�ves / 
presence of 
disincen�ves*

Figure 1. Schematic overview of factors associated with low uptake of proven fishing gear. Organised by aspects linked to Willingness and Ability. The
two grey boxes indicate factors that span over social, policy- and science-related aspects. Sources (except for bold: this study): Barz et al., 2020;
Calderwood et al., 2021; Eayrs et al., 2015; Eayrs & Pol, 2019; Graham et al., 2007; S. J. Hall & Mainprize, 2005; ICES, 2018; Jennings & Revill, 2007;
Kennelly & Broadhurst, 2002; Kraan et al., 2015; Penas Lado, 2016; Suuronen & Gilman, 2020; Suuronen & Sardà, 2007; Veiga-Malta et al., 2019. ∗From
literature sources, and also found for Dutch fishers in this study. Bold: Found in this study (Dutch fishers).

tary uptake can be attributed to these two behavioural com-
ponents. Willingness is closely linked to intrinsic motivations
and beliefs about sustainable fishing, as well as perceptions
about the motivations and behaviour of other fishers (own
crew, colleagues). It is also associated with the extent to which
policy and measures fit in a fisher’s belief system (Verweij et
al., 2010), i.e. are perceived as legitimate. If a policy target
or management measure does not make sense for the fishers,
they will be less willing to work towards achieving it (Eliasen
et al., 2014; Kraan & Verweij, 2020). An example is the Euro-
pean landing obligation, aimed at encouraging selective fish-
ing, which has been debated by industry from the start (Vil-
lasante et al., 2018; Fauconnet et al., 2019; Kraan & Verweij,
2020). Dutch fishers, for instance, question negative influences
of discarding on stock size, as they experience healthy target
stocks in a system of discarding; also they argue that landing
all undersized fish will lead to increased fish mortality and loss
of nutrients to the ecosystem, which will affect stocks and re-
sult in increasing costs for fishers (Kraan & Verweij, 2020).
These perceptions of “the discards problem” influence their
intrinsic motivations and, linked to the expected costs of the
landing obligation (Ability: financially and socially) has made
them reluctant to “come on board.” Their lack of engagement
and support is illustrated by the fishing industry’s focus on
getting exemptions to the landing obligation and findings of
widespread non-compliance (ECFA, 2020). Our research indi-
cates that, in general, Dutch fishers strongly support the idea
to reduce catches of fish under minimum landing size, i.e. they
are willing to work towards more selective fishing. But, un-
less there are strong economic benefits from voluntary using
selectivity measures (pulse trawl), adopting selectivity mea-
sures must meet fishers’ perceptions of a legitimate regulatory
framework (Willingness: level playing field) and should be fa-
cilitated (Ability: financial, technical, regulatory). As selectiv-
ity measures usually result in (short or medium term) losses,
the adoption of proven fishing gear de facto calls for a reg-

ulatory approach to establish the desired level playing field,
where the same rules apply and are enforced within métiers
at both the national and international level (cf. Calderwood
et al., 2021). This call for regulations by fishers seems para-
doxical given that the European technical measures regula-
tions are considered to be too complex and seen as an ex-
ample of top-down micromanagement by fishers, represen-
tatives, policy-makers, and other stakeholders (Kraan et al.,
2015; Penas Lado, 2016). However, rather than adding regula-
tions to the current technical measures framework, our study
findings suggest exploring alternative regulatory approaches.
These are based on enabling and rewarding, and address both
“Willingness” and “Ability” as behavioural components of
voluntary gear uptake (Figure 1).

Ability, our study shows, is associated with knowledge,
skills, economic, and legal possibilities to enable voluntary up-
take. Enabling relates to providing fishers with opportunities
to develop and adopt proven fishing gear. One regulatory op-
tion addressing Ability that could be considered is providing
temporary transition grants to account for short-term eco-
nomic losses associated with using more selective gear. Re-
duced profits due to loss of catch means less income, which
is a particular concern for fishing companies operating with a
share system. This affects the skipper and crew’s motivation to
experiment with gear modifications and impairs further devel-
opment as well as uptake of proven gears. In lean years, fishers
will even be less inclined to do so as sticking to the conven-
tional gear will result in a better economic position. Short-
term economic losses affecting income have been known to
result in fishers ignoring, sabotaging or making little effort to
implement mandatory technical measures effectively (Catch-
pole et al., 2008; S. J. Hall & Mainprize, 2005; Suuronen &
Sardà, 2007; Penas Lado, 2016). The provision of temporary
transition grants covering short-term losses may therefore fa-
cilitate its effective implementation. In the European context,
regulations in relation to state aid may be an inhibiting fac-
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tor for this enabling financial mechanism and may have to be
adapted. Enabling through financial assistance could also be
directed at subsidising part of the investment costs for gear
innovations. In the European Union, this is possible under
strict conditions and under the condition such innovations
contribute to sustainable fisheries. This option may, however,
be challenged as in the policy arena there are different narra-
tives on sustainable fisheries and innovations and facilitating
these through subsidies (Sumaila et al., 2010; Le Manach et
al., 2019; Kraan et al., 2020).

An enabler that addresses both Ability and Willingness is
encouraging knowledge exchange. Interviewees emphasized
the importance of working together, so that gear development
can benefit from the expertise of different fishers. Indeed, the
cross-community Fisher Knowledge Networks, as part of the
Dutch fisheries innovation agenda in the period 2007–2016,
were key in accelerating fisheries innovation and building trust
relations between fishers (de Vos & Mol, 2010; Quirijns et al.,
2019; van Hoof et al., 2020). Unfortunately, funding for the
Networks ended with revised Dutch grant innovation poli-
cies. Under these new policies, knowledge exchange and com-
munication had to become part of large fisheries innovation
projects. As a result, gear innovation once more became “re-
gional business” instead of national cross-community collabo-
rations and again largely driven by fisheries associations, with
different agendas and low levels of mutual trust. Promoting
Fisher Knowledge Networks or a similar structure would pro-
vide additional facilitating enablers for developing gear adap-
tations (Quirijns et al., 2019). Enabling also involves educa-
tion about sustainable stock management and fishing gear im-
pacts (cf. Catchpole et al., 2008) as well as making informa-
tion about gear adaptation projects and their results available
to the whole fleet, including the new generation at the fishing
schools.

Rewards are an alternative option as part of regulatory
approaches to encourage voluntary uptake of proven fishing
gear. Rewards can be direct and tangible (e.g. lower costs)
or indirect (e.g. access to areas that are closed to others),
and often work interdependently. For new practices to be-
come a habit (or a social norm), adjusting to new behaviour
is needed. This requires that new practices are perceived as
an improvement (and thus rewarding). Whether or not a new
practice is seen as rewarding is not only related to direct costs
or workload (Ability), but often depends on other factors
such as compliance with or enforcement of rules and percep-
tions of policy. A clear finding from our study is that Will-
ingness to voluntarily adopt proven gear is strongly linked to
fishers’ perceptions of legitimacy and credibility of the CFP
and specific measures, such as the landing obligation. Under-
standing different perceptions and lines of reasoning behind
policy measures by fishers and policy-makers and discussing
these explicitly contributes towards shared definitions of pol-
icy objectives and shared understanding of (un)intended ef-
fects. This facilitates a more cooperative implementation envi-
ronment for more selective fisheries (Steins & Edwards, 1999;
Verweij et al., 2010; Kraan & Verweij, 2020). A policy sys-
tem that is responsive to these perceptions and fishers’ ideas
is likely to be more effective in appealing to Willingness as
a behavioural component and, hence fishers’ motivation to
change. The introduction of more responsive system was at-
tempted with the “regionalisation approach” under the cur-
rent CFP (Eliasen et al., 2015; Nielsen et al., 2015; Penas Lado,
2016). The CFP’s system of “command and control” (Penas

Lado, 2016) has, however, not changed as a result of region-
alisation. Policy and regulations still lean heavily on penalising
fishers for non-compliance rather than rewarding them. Prov-
ing non-compliance, i.e. catching fishers involved in illegal ac-
tivities at sea, is, however, extremely difficult. This situation
creates room for evading the rules and strengthens feelings
of distrust amongst fishers themselves and between different
stakeholders. Penalising is, however, not limited to sanction-
ing. The findings from our case study suggest that fishers have
a broader definition of penalising. Penalising also means hav-
ing to work in a restrictive regulatory environment with rules
that make no sense to them (and thereby lack legitimacy).
This acts as a perverse incentive for working towards more
selective fisheries (Willingness). The interviewees suggested in-
troducing a reward system to incentivise voluntary uptake of
proven fishing gear. The idea was explored in the survey, where
it ranked second in proposed enablers of voluntary uptake.

A reward system has implicitly been introduced as part of
the landing obligation. Under certain conditions, fishers can
get an exemption (Anon., 2013). An example is the use of the
Flemish panel, which grants an exemption for Dover sole in
the beam-trawl fishery. It is estimated that only about 25%
of the Dutch fleet is using this escape panel (source: fisheries
representative 1). The incentive to voluntarily use the Flem-
ish panel and be rewarded with an exemption is low as the
panel results in potential loss of valuable marketable sized
sole, by-catch of smaller length categories of undersized ju-
venile soles are low anyway, and the landing obligation is
(European-wide) poorly enforced (ECFA, 2020). As such, use
of the Flemish panel can hardly be seen as a reward, which
affects their Willingness to use it. For a reward to work as an
incentive to voluntary adopt selectivity measures (or indeed
other measures), it has to offer clear and tangible benefits over
those who are not using it. Although fishers in our case study
made suggestions for rewards, such as additional quota alloca-
tions or the introduction of a credit system, we did not explore
potential rewards and how effective fishers anticipated these
would be. Introducing rewards, such as “nudges based on so-
cial norms” (Mackay et al., 2021), credit systems or real-time
incentive systems (and combinations thereof) have, laboratory
and model studies suggest, the potential to incentivise fishers
(Kraak et al., 2012, 2015; Mackay et al., 2021; Pedreschi et
al., 2021; Van Riel et al., 2015). Further field studies, actively
involving fishers, into how a reward system could be designed
to effectively encourage voluntary uptake of proven gear or
indeed other management measures are recommended.

Introducing enablers and rewards as incentives for volun-
tary uptake of proven gear is an alternative way forward to-
wards more selective fisheries, particularly when there are no
strong immediate benefits of the innovation. It addresses both
fishers’ Ability and Willingness to change. More incentive-
based management calls heavily upon fishers’ own responsi-
bility as a driver, and would require a further move towards
co-management (Nielsen et al., 2015; Wilson et al., 2003) or
fisher-directed management (Hart, 2021). Taking this respon-
sibility seems at odds with the current top-down, prescrip-
tive regulatory framework in Europe. As part of the region-
alisation approach, some steps have been taken towards more
results-based management in relation to technical conserva-
tion measures (EC, 2021). However, giving a more active role
to Member States in developing fisheries management plans
does not seem to have resulted in a more inclusive approach,
that actively involves the fishing industry in developing and
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achieving management targets (Eliasen et al., 2015). A real
policy shift from input-based management to results-based
management (Nielsen et al., 2015, 2018) would open up op-
portunities for an incentive-based approach to more selective
fisheries, including flexibility in management rules and rules
based on both technical and tactical measures (Barz et al.,
2020; Calderwood et al., 2021), connecting better to opera-
tional fishing practices. This presumably leads to better com-
pliance. The survey results indicate support amongst Dutch
fishers for results-based co-management (Table 4). They have
positive experiences with such a system: European quota al-
locations at national level have been successfully managed
through a co-management system since 1993 following years
of non-compliance (Hoefnagel & de Vos, 2017; van Hoof et
al., 2020). Our research suggests, however, that whilst fishers
feel they should be involved in designing regulations that work
in practice (simple, tailored to the fishery), they have mixed
feelings about giving the fishing industry greater responsibili-
ties in operational management; fishers question their ability
to carry the responsibility (cf. Catchpole et al., 2008). Even
within the group of fishers who favour devolved management,
the majority indicate this would require strong enforcement
by government. Indeed, survey results indicate that good en-
forcement is a cornerstone of the functioning of conservation
regulations, including selectivity measures (Table 4). Fishers’
mixed feelings about where responsibilities should lie in a co-
management system are rooted in trust issues (cf. Catchpole
et al., 2008; Ford & Stewart, 2021; Nielsen et al., 2018; Penas
Lado, 2016). This trust issue may be linked to the lack of unity
amongst fishers, their representatives and associations with re-
spect to the current Dutch marine spatial planning process
(Koning et al., 2021; Steins et al., 2021). Trust goes beyond
national level. Trust in other fishers’ behaviour (cf. Catchpole
et al., 2008; Yandle et al., 2011) and a strong normative belief
that the same rules should apply to all engaged in the same
fishery or métier (cf. Calderwood et al., 2021), ironically seem
to result in maintaining the status quo of a bureaucratic com-
mand and control situation that the introduction of the re-
gionalisation approach in the CFP tried to address: “In the
absence of trust among the actors [among Member States, be-
tween national administrations and industry, and among Eu-
ropean institutions], the general response will be to try to spec-
ify the rules as precisely as possible in order to ensure that
nobody abuses the system.” (Penas Lado, 2016).

Technological advances, such as “electronic monitoring”
(Van Helmond et al., 2019), offer opportunities to more
results-based management. For example, a comprehensive re-
view of electronic monitoring showed that its data can be used
to inform fishers about temporal and spatial distribution of
juveniles as part of avoidance practices, and for assessing per-
formance of gear selectivity improvements. It could also serve
as an alternative to full catch documentation under the land-
ing obligation. The review also showed that incentives, such
as increased flexibility in gear choice, individual quota uplifts
and access to closed areas, could contribute to support for
electronic monitoring amongst fishers (Van Helmond et al.,
2019). Support for electronic monitoring within the European
fishing industry, however, is low (Ford & Stewart, 2021; Van
Helmond et al., 2019). These low levels of support are further
reduced by the current framing by the European Commission,
European Parliament and NGOs of electronic monitoring as a
CCTV compliance mechanism (EC, 2018; EP, 2021; EU Fish-
eries Control Coalition, 2021). Our survey results show that

about a third of the respondents would forego a results-based
co-management system if this means onboard CCTV cameras
must be installed. Using electronic monitoring as an enabler
for more results-based co-management will only be feasible
with industry support (cf. Van Helmond et al., 2019). This will
be unlikely if camera use is promoted as a tool to constantly
monitor compliance. Results-based co-management requires
trust and “constant monitoring may […] be ineffective in
promoting trust, as fishers feel victimised” (Ford & Stewart,
2021). While fisher-led and other collaborative research ap-
proaches foster the development of a trust relationship be-
tween fishers and scientists (de Boois et al., 2021; Hartley
& Robertson, 2011; Steins et al., 2020), poor levels of trust
amongst the different stakeholders involved in the regulatory
framework inhibit movement towards alternative governance
approaches. Explicit attention for addressing Willingness as
a behavioural component will be required when introducing
rewards and enablers in this context. This includes dialogue
towards a shared understanding and definition of policy goals
(Kraan & Verweij, 2020) and full consideration of trust issues
(Ford & Stewart, 2021).

Finally, in the context of incentivising fishers through re-
warding and enabling, as well as trust issues in regulatory
frameworks, it is also important to consider unintended im-
pacts of policy decisions. Specifically, in our case study, the
impact of the ban on pulse trawling on the innovation cli-
mate is relevant. In interviews and the survey, the pulse trawl
was named as one of the proven selectivity measures fish-
ers had adopted voluntary. The gear, which was being devel-
oped under a derogation clause in European legislation (en-
abling), resulted in strong economic benefits as a result of in-
creased selectivity for Dover sole combined with significantly
less fuel costs from reduced drag. This caused a push for more
licenses to enable more fishers to make the transition, which
were granted as part of European policy processes (Haasnoot
et al., 2016). As scientific research demonstrated, compared
to the traditional beam-trawl, the pulse trawl resulted in a
more selective fishery, with significantly less benthic impacts,
no adverse ecosystem impacts and significant CO2-reduction
(ICES, 2020; Rijnsdorp et al., 2020). However, in 2019, a co-
decision by the European Parliament, Council and Commis-
sion resulted in a ban pulse trawling, following an NGO cam-
paign (Kraan et al., 2020). This decision led to a general feel-
ing within the Dutch fleet that, rather than being rewarded,
they are being penalised for working very hard on a successful
gear innovation towards a more sustainable fishery. This was
also reflected in the interviews, where respondents from the
fishing and scientific community indicated that revoking the
decision to ban pulse fishing would significantly contribute
to voluntary uptake of selective fishing techniques. The ban
on pulse fishing was as a major demotivator impacting Abil-
ity (financial) and Willingness (motivation) to further engage
in gear innovation development or related research, including
cooperation in our survey (see Methods). The authors under-
stood from colleagues in other institutes in north western Eu-
rope that, following the pulse ban, fishers in their countries
also have questioned why they should invest in the develop-
ment of innovative gears if in the policy process anything can
happen. Similar observations were made in the case of by-
catch reduction projects in Hawaii (M. A. Hall et al., 2007).
In the interviews, the need for an evidence-based approach to
gear innovation was highlighted by fishers and scientists alike.
The particular example of the pulse trawl reemphasises previ-
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ous calls for the implementation of a “fishing gear innovation
framework [to] provide a systematic approach to either re-
jecting or accepting a fishing gear innovation within the EU”
(Haasnoot et al., 2016). Such an innovation framework would
need to address the level playing field fishers call for, perceived
legitimacy of decisions and trust issues (Willingness). It is also
relevant in the context of granting exemptions under the land-
ing obligation, because currently, scientific standards to deter-
mine what defines a proven selectivity measure are lacking.

Conclusion

Many proven selective fishing gears are never put into prac-
tice. Although moving from science-led to fisher-led develop-
ment of selective fishing gear is seen as way forward in im-
proving voluntary uptake, we showed that this is not neces-
sarily the case. Voluntary uptake of proven fishing gear is the
result of a complex interplay of social, policy- and science-
related factors. These can be linked to two behavioural com-
ponents: Willingness and Ability. Policy approaches and the
scientific literature tend to focus strongly on Ability as an en-
abling driver for increased voluntary uptake of proven gears.
They do so by addressing disincentives or creating incentives
to desired behaviour, such as cost reduction, financial support,
introduction of simpler and more flexible regulations, individ-
ual quota uplifts or access to closed areas. These are indeed in-
centives fishers and their representatives often demand, as our
study confirmed. However, focussing on Ability as a driver
for encouraging selective fishing is unlikely to result in real
changes without addressing social, policy- and science-related
factors associated with Willingness. Our study showed that
Willingness is closely linked to intrinsic motivations and be-
liefs about sustainable fishing as well as perceptions about the
motivations and behaviour of other fishers. Willingness also
has strong links to the extent to which fishers consider policy
goals and regulations as legitimate. Furthermore, Willingness
is associated to strong normative beliefs amongst fishers about
the presence (or absence) of a level playing field, in terms of
the same rules applying to all as well as trust in compliance
and enforcement. In this context, the call for a regulatory ap-
proach to organize (voluntary) uptake of proven fishing gear
by Dutch fishers is not paradoxical.

We recommend a stronger emphasis on Willingness as a be-
havioural component in encouraging more selective fisheries.
This includes a policy and science focus on understanding per-
ceptions of fishers, scientists, policy-makers and other actors
involved about “the discards problem,”understanding and ac-
knowledging trust issues, and dialogue towards a shared def-
inition of policy goals and potential solutions. From a Euro-
pean policy perspective, it will also require Willingness to use
the potential of the CFP’s regionalisation approach to shift
from the current “command and control”-oriented frame-
work towards results-based management. The development
of a fisheries innovation framework in collaboration with all
stakeholders will likely contribute positively to fishers’ Will-
ingness to work towards and adopt more selective fishing
practices, as such a framework addresses legitimacy questions,
including the level playing field. As part of such an innovation
framework and further steps towards results-based manage-
ment, exploring reward systems that offer clear and tangible
benefits for fishers who are engaged in selective gear develop-
ment or voluntarily adopt proven gears requires urgent atten-
tion. This includes scientists developing pilot projects together

with fishers to explore the impact of introducing reward sys-
tems on changing behaviour in relation to more selective fish-
eries. It also requires a different narrative on electronic moni-
toring as a supporting tool for results-based management. Sci-
ence also has a role in encouraging more selective fisheries.
The literature on fishing gear technology including associ-
ated change management lacks studies that explicitly focus on
fishers’ motivations to take-up proven fishing gear. Address-
ing this gap is an important future research avenue as part
of developing results-based management approaches towards
more selective fisheries. Our schematic overview (Figure 1)
that links social, policy and science related aspects influenc-
ing uptake to Willingness and Ability provides a basis for the
development of conceptual framework to assist such future
research.
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