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Development of the offshore renewable energy sector will have implications for the fishing industry by

limiting access and navigation, and potential impacts (both positive and negative) upon commercially

fished species. Fishers’ attitudes and behaviour have been found to influence the success of fishery

management measures, compliance with regulations, and Marine Protected Areas; suggesting they may

also affect offshore renewable energy developments. A postal survey was conducted to investigate

fishers’ attitudes towards offshore energy extraction and any influential factors in terms of fishing

experience and practice, association membership, location, and knowledge of offshore renewable

energy installations. The most important factor influencing fishers’ opinions was whether they knew of

a nearby offshore development, followed by location (whether they operate from the mainland or the

islands); and despite concerns regarding the perceived impacts and mitigation the majority of fishers

held either neutral or positive attitudes towards offshore renewable energy extraction.

& 2012 Elsevier Ltd. All rights reserved.
1. Introduction

As our seas become more industrialised, increased competition
for marine space will lead to further pressure upon existing users
and potential conflict [1–3]. In particular, development of the
offshore renewable energy sector may have implications for the
fishing industry by limiting access and navigation [4,5], and
potentially have impacts (both positive and negative) upon
commercially fished species [6,7]. Despite fishing being a long
established, and socio-economically and culturally important
activity in many coastal waters [8,9] the conceivable conflict
between offshore renewable energy and the fishing industry has
not, to date, been addressed.

With an offshore renewable energy resource of over 200 GW
[10], including 10% of Europe’s wave energy resource and 25% of
Europe’s tidal energy resource [11], Scotland’s marine resource
potential is substantial. As part of a £10 million challenge to
accelerate the development of wave and tidal energy (the Saltire
Prize), the Scottish government announced the lease of potential
energy development sites first in the Pentland Firth and Orkney
Waters, and more recently on the west coast of Scotland (Fig. 1).
Whereas the north east UK and Shetland are characterised by
large-scale offshore fishing, the west coast fishing industry is
primarily composed of small-scale inshore fishers. Most of the
offshore energy lease sites are within 12 nautical miles of the
coast meaning that inshore fishers are most likely to be affected
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(although large-scale wind energy developments such as Dogger
Bank in the North Sea will impinge upon offshore fleets).

Historically a powerful lobby group, fishers’ attitudes and
behaviour have influenced the success of fishery management
measures [12], compliance with regulations relating to e.g., gear
restrictions and by-catch [13], and the success of Marine Pro-
tected Areas (MPAs) [14,15]. This suggests that they may also
influence the success of offshore developments such as marine
renewable energy extraction. Poor relationships between poten-
tial developers and stakeholders can result in litigation which is
both costly and time-consuming [2] and negative attitudes
towards offshore energy extraction are portrayed within the
fishing media which regularly publishes articles on perceived
impacts, compensation, and potential injunctions against offshore
energy developers [16–19].

Theories of fisher behaviour vary widely. Some theories have
derived from standard economic and common property concepts,
based upon the idea that all fishers will catch as many fish as
possible, motivated purely by a desire for financial gain, and
therefore their motivations and decision-making will be uniform
[20,21]. However, alternative studies have suggested that fishers’
attitudes are much more complex and varied and have been
influenced by demographics such as experience and place of
residence [22] and fishing practice [12,23], and it has been
suggested that they may be a product of the characteristics and
resource-base of a specific sector [12].

Fishers’ opinions of offshore energy may be influenced by
many factors. Experience in terms of years fishing, affected the
attitudes of anglers towards marine protected areas; those who
spent less time fishing in open oceans had a more favourable
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Fig. 1. Map of Scottish offshore energy lease sites and west coast Fisheries Offices

locations.
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attitude [24]. This may be the same for fishermen who are
displaced from long-term traditional fishing grounds. Some fish-
ing associations hold strong views regarding offshore energy
[25,26], and membership of local fishing institutions such as
prud’homies (French Mediterranean) and cofradias (Spain) was
found to result in shared values and norms and similar attitudes
[27]. This suggests that fishing association membership may be
an influencing factor. Location may be a consideration, particu-
larly in terms of ‘fishing dependency’. Small, remote and sparsely
populated fishing communities may depend on fishing for
employment, community gross domestic product, and identity
[28], either from a ‘real’ dependency where fishing is important
for direct employment, or an image-based ‘virtual’ dependency
important for tourism [8]. A divide may exist between sectors
[12] with mobile gear fishing (trawls, drag-nets, lines etc.) likely
to be more affected by the deployment of energy extraction
devices [29,30] compared with fixed-gear fishing (static nets,
pots) [31]. One of the main factors thought to influence attitudes
towards land based energy development, however, is the ‘not in
my backyard’ (NIMBY) argument: that people only oppose
change/innovation because it is in close proximity, whereas the
same people would be in favour (or not care) were the develop-
ment sited elsewhere [32,33]. Being relatively remote, offshore
sites may be less likely to suffer the NIMBY effect [34,35], but this
is due to the land-based public being unable to see these sites,
and does not take into account users of marine space.
Please cite this article as: Alexander KA, et al. Attitudes of Scottish fis
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Understanding fishers’ attitudes towards offshore renewable
energy development, and any factors which drive these attitudes,
may help to resolve potential conflicts before they arise. The
objectives of this study were to (i) gather information on the
attitudes of fishers towards marine renewable energy develop-
ment (whether they are positive, negative or neutral); (ii) to
assess whether negative attitudes were influenced by: the num-
ber of years fishing experience, membership of a fishing organisa-
tion, gear type, operation from a mainland or island port, and
knowledge of nearby offshore developments; and (iii) to identify
the perceived impacts upon and opportunities of marine renew-
able energy for the fishing industry along with any potential
impact mitigation.
2. Materials and methods

2.1. The case study

The participants of this study operated in the commercial
fisheries of the Scottish west coast. The total number of boats
registered on the west coast of Scotland is 915 [36], the majority
of which are under 10 m in length, supporting 2111 jobs directly
[37] and over 5000 indirectly [38]. The Scottish west coast fleet is
almost entirely dependent on shellfish, with the key species being
nephrops (Nephrops norvegicus L.), scallops (Pecten maximus L.)
and brown crab (Cancer pagurus L.), although lobsters (Homarus

gammarus L.) and various shrimp species are also caught [39].
The sampling frame (population of fishers) was taken from the

United Kingdom Fishing Vessel List as at 01 August 2010 [36]. As
a consequence of the Data Protection Act, mailing survey ques-
tionnaires was not possible without the assistance of Marine
Scotland Compliance. Local Fisheries Offices at the main ports on
the west coast of Scotland (Fig. 1): Ayr, Campbeltown, Mallaig,
Oban, Portree, Stornoway and Ullapool sent a total of 481 survey
questionnaires, at the end of October/beginning of November
2010, to both inshore (o10 m) and offshore (410 m) boat
owners.

2.2. Survey questionnaire

The use of surveys to measure attitudes and behaviour, as well
as causal relationships between variables, has become dominant
practice in social science [40], and four main methods exist. In
face-to-face surveys data are collected directly from respondents
in a specific location. Response rates are high and response bias
low due to interviewer control. This method is best for open
ended questions, and can be longer and more complex. On the
other hand, this method is the most expensive and labour
intensive. Furthermore, there may be hesitancy by respondents
to discuss personal types of behaviour and more likelihood of
providing socially desirable responses. In a telephone survey,
phone numbers are randomly selected from a phonebook or
membership directory. Advantages include high response rates
(particularly with repeated call-backs), wide geographic distribu-
tion of the sample, and the potential to establish rapport with the
respondent. However, technologies such as caller ID and answer-
ing machines make it more difficult and time consuming to
contact respondents. Telephone surveys are also labour intensive
and costly. Mail surveys involve sending a questionnaire to a
specific person or address. Key advantages include reduced cost,
greater population coverage and success in collecting personal
data. Disadvantages include response bias (where those who are
not interested in the subject, do not like to read/write, or those
with a low education level do not respond) and the need for the
questionnaire to be completely self-explanatory. Web-based
hers towards marine renewable energy. Mar. Policy (2012), http:
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surveys are completed online. The main advantages of this
method are low cost and speed of data collection. Internet surveys
share similar disadvantages to mail surveys, however a key
disadvantage of this method is the need for access to the internet
leading to low response rates (often lower than mail surveys).
Due to fishers’ working practices (boats may not land at a port for
several days and thus be missed in face-to-face or telephone
surveys) the method chosen in this instance was a mail-based
survey.

A survey questionnaire was developed to characterise fishing
operation and corresponding boat skippers/owners attitudes to
offshore renewable energy. The questionnaire design was based
on other fishers’ attitude studies [4,23] and split into four
sections: (i) fishing operation characteristics, (ii) knowledge of
offshore renewable energy (including fishers’ attitudes towards
offshore renewable energy and knowledge of developments
occurring near their home port), (iii) perceived effects of offshore
renewable energy upon the fishing industry, and (iv) suggestions
of ways in which to mitigate any negative impacts (and any
previous experience with mitigation programmes). The question-
naire was designed to balance simplicity (to ensure ease of
completion for respondents) and complexity (to ensure depth of
analysis), and refined through pre-testing using colleagues [40].
2.3. Analysis using logistic regression

A logistic regression model was used to test the relationship
between attitude (response variable: negative, other—combined
positive and neutral) and fisher characteristics: gear type (fixed/
mobile), membership of an association (yes/no), years spent
fishing (continuous), the port operated from (mainland/island),
and whether there is a nearby known offshore development (yes/
no). Analysis was conducted using the ‘R’ statistical package [41].

Where the response outcome is binary, e.g., ‘success’ or ‘fail-
ure’ and the two possible outcomes are coded 0 or 1; and
explanatory variables are continuous, discrete, dichotomous or a
mixture of these; logistic regression is used [42]. The methodol-
ogy identifies (all other variables being constant) the independent
effect of each predictor variable on the binary response variable.
This is then converted to an odds ratio (the ratio of the odds of an
Fig. 2. Characteristics of surv
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event occurring in one group to the odds of it occurring in another
group).

The null hypothesis, that none of the five characteristics (gear
type, years fishing, membership association, operating port and
knowledge of a nearby offshore development) were associated
with negative attitudes, was tested. The logistic regression model
was initially fitted with all predictors which were then sequen-
tially eliminated in an iterative process based on p-values and
model AIC (Akaike information criterion: describes the trade-off
between the fit of the model and the model’s complexity)
comparisons to find the most parsimonious model [43]. The final
model fit was assessed by residual examination. Model evaluation
was tested using the Likelihood ratio test and the Wald test (used
to test whether the parameters associated with a group of
explanatory variables are zero—i.e., can be omitted from model)
[43].
3. Results

A total of 107 complete survey questionnaires were returned
(a response rate of 22%). The majority (68%) of fishers operated a
static gear vessel—mainly for potting (57 respondents) but also
netting (11 respondents) (Fig. 2). Scallop divers were also
included in the static gear category (5 respondents). Types of
mobile gear fishing included dredging, benthic, demersal and
pelagic trawls. The average fisher had been fishing for 27 years,
with experience ranging from 4 to 57 years. Other characteristics
were more evenly split with slightly fewer fishers being a
member of a fishing association (49%), operating from island
ports (45%), and knowing about any nearby offshore develop-
ments (44%).

3.1. Attitudes of west coast fishers to marine renewable energy

The majority of fishers expressed positive (48%) or neutral
attitudes (33%) towards marine renewable energy developments,
whilst a smaller number of fishers (19%) held a negative attitude.
However, when asked about the need for renewable energy,
6 participants felt it was not important, whilst the remainder
believed it was either relatively or very important. This suggests
ey participants (n¼107).
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that many of the fishers with a negative attitude towards marine
renewable energy still perceived a need for renewable energies
overall.
3.2. Investigating explanatory factors using logistic regression

Using logistic regression, Fishers’ attitudes were modelled
against five predictor variables: gear type, association member-
ship, experience, port and known development. The optimal
model contained two predictors (Table 1). Conversion to an odds
ratio showed that fishers operating from mainland ports were
3.2 times (95% confidence interval (CI): 1.0, 10.0) more likely to
have a negative attitude than an ‘other’ (combined positive and
neutral) attitude towards renewable energy developments, and
those who knew of nearby offshore developments were 5.0 times
(95% CI: 1.0, 9.8) more likely to have a negative attitude.
3.3. Potential impacts, opportunities and mitigation

Data regarding the potential impacts, opportunities and miti-
gation were not analysed using statistical models. Loss of access
was the most communicated impact, and was raised twice as
much as the next most suggested, the opportunity for alternative/
additional employment (Table 2).

Other potential impacts included displacement, habitat dis-
ruption, changes to fish behaviour, and safety implications such
as conflict between fishing gear and energy extraction devices.
Alternative employment for fishers which included duties guard-
ing the devices and/or exclusion zones and survey assistance
during construction was the most noted opportunity, with the
potential regeneration of fish stocks (through sanctuaries within
exclusion zones and the artificial reef effect) the second most
raised opportunity. Consultation was the most proposed mitiga-
tion strategy with compensation and communication also men-
tioned. The spatial aspect of energy extraction devices was noted;
some fishers suggested fishing should be allowed close to devel-
opment and others suggested that siting on non-fished grounds
was the best mitigation strategy. Furthermore, 12% of respon-
dents believed that marine renewable energy would not impact
the fishing industry; 30% of fishers felt there were no, or very few,
opportunities offered by marine renewable energy; and 6% of
fishers were of the opinion that the impacts could not be
mitigated.
Table 1
Logistic regression of factors associated with fishers’ negative attitudes towards

marine renewable energy.

Parameter Co-
efficient

SE Wald
statistic

p

Intercept �3.1381 0.6393 �4.908 9.19e�07

Port (mainland) 1.1683 0.5806 2.012 0.0442

Known nearby development

(yes)

1.6265 0.5725 2.841 0.0045

Table 2
Suggested impacts, opportunities and mitigation strategi

Impacts Opportunities

Loss of access (71) Alternative employment (3

Displacement (8) Exclusion zone sanctuaries

Habitat destruction (8) Artificial reef effect (6)

Disrupting fish (5) Improved infrastructure (4

Navigation hazards (4) –

Gear conflict (1) –

Please cite this article as: Alexander KA, et al. Attitudes of Scottish fis
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4. Discussion

This study has shown that despite some concerns regarding
potential impacts and mitigation, 81% of fishers held positive or
neutral attitudes towards marine renewable energy development.
Furthermore, the key characteristics influencing negative atti-
tudes were knowledge of nearby offshore developments and
operation from a mainland port.

There are limitations to using a mail survey method. However,
potential non-response, which can be strongly related to the interest
in a topic [40], was countered by offering a small prize draw
incentive (which may, however, have introduced a different bias).
Response bias, occurring in those who do not like to write or cannot
read easily [40], was countered by making the questionnaire as
short and easy to complete as possible, but the effect of this was
unknown. Bias which may have occurred because fishers can spend
long period at sea was countered by using the mail survey approach.

4.1. Fishers’ attitudes

Despite the perception that fishers are opposed to marine
renewable energy development, as conveyed within the fishing
industry press, the large majority of respondents had either a
positive or neutral attitude towards wave and tidal energy
extraction. This may represent a simplification of ‘‘fishers’’ to
include all fishers, without taking cognisance of the fact that
small scale fishers (such as those on the west coast of Scotland)
may have very different attitudes from those of larger scale
fishers, which might be what is reported in the media.

Fishers’ attitudes towards offshore energy extraction may be
linked to acceptance. This may follow a series of steps such as the
Kubler-Ross [44] change model: passing through denial, anger,
bargaining and depression before reaching acceptance; or Bardi’s
[45] ‘four stages of acceptance’: (i) never heard of it, (ii) it is wrong,
(iii) it is right but irrelevant, (iv) it is what I’ve been saying all along.
Given the early stage of offshore energy development, the majority of
fishers have not yet been exposed to offshore energy installations
within their locality: Bardi’s first stage. This may then turn to belief
that it is irrelevant because they won’t be affected personally: Bardi’s
third stage. Information regarding proximate development may mean
outrage is expressed at perceived potential negative impacts upon the
industry: Kubler-Ross’s second step. Acceptance, the final step, is the
end point of both theories. This reflects Wolsink’s suggestion that
acceptance of renewable energy projects follows a U shaped curve
[46]. Four stages of acceptance: (i) unknown, (ii) irrelevant, (iii) anger,
(iv) acceptance may explain the larger percentages of neutral and
positive attitudes towards marine renewable energy; the majority of
fishers may lie within the first two stages.

4.2. Factors influencing attitudes, and potential impacts/

opportunities/mitigation

Three of the potential influencing factors did not significantly
influence fishers’ attitudes during this study: (i) gear type, (ii)
fishing association membership and (iii) length of time fishing. It
es ordered in importance (number of times raised).

Mitigation

1) Consultation (25)

(22) Compensation (12)

Site on non-fished grounds (9)

) Communication (8)

Allow fishing close to developments (7)
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may be that fishers, such as trawler men or those using nets, do
not expect to be able to fish near marine energy installations for
safety reasons, as found in a study of the impacts of wind farms
upon the fishing industry [4]. The majority of Scottish west coast
fishers use static gear, and it was suggested that fishing close to
developments may be a potential mitigation strategy. It may not
be considered that marine renewable energy developments will
impact on that method of fishing.

That association membership results in shared values and
norms as well as similar attitudes [27] is not supported by the
results in this case. Concerns have been registered by fishing
associations regarding potential wind and wave energy installa-
tions [25,26], including one which has a catchment area from Ayr
to Oban, and yet membership does not appear to affect fishers
attitudes. Fundamental regulatory and management changes in
recent years, such the developing ‘Ecosystem Approach’ to marine
management and reform of the Common Fisheries Policy [47],
may have led to further competition between fishers thus eroding
the potential for individuals to favour group interests. Regulatory
changes may also have led to better adaptation to change, thus
explaining why the length of time fishing does not influence
Scottish fishers’ attitudes. However, these factors, along with gear
type, may become influential when fishers reach later acceptance
stages. This should be tested at a later point.

Two of the hypothesised factors did significantly influence
fishers’ attitudes: (i) their location (whether they operate from
the mainland or from an island), and (ii) whether they know of a
nearby offshore development. Remote Scottish communities, such
as those on the Outer Hebrides, can be classed as fisheries
dependent communities i.e., a population in a specific territorial
location which relies upon the fishing industry for its continued
economic, social and cultural survival’ [8], suggesting that island
fishers may act negatively towards developments which could
disrupt fishing practices. Despite this, the results suggest that
those living on the mainland are more likely to have a negative
attitude than those operating from island ports. This may be due
to increased exposure to renewable energy developments on the
mainland, where at a general level there is strong public support,
but at the local level there is frequent controversy and public
opposition [48]. In contrast, marine renewable energy projects
may allow for diversification of the rural island economies as a
source of employment and wealth growth [49], as well as creating
further economic and social benefits. This is reflected in the
suggested opportunities of ‘alternative/additional employment’
and ‘improved infrastructure’.

Although it has been suggested that offshore sites are less
likely to suffer from the NIMBY effect than onshore sites [34], our
results indicate that known nearby offshore developments do
have a negative influence upon the attitudes of fishers. NIMBY-
ism is based on supposedly selfish motives where people only
oppose plans that will directly affect them, however it may also
be due to feelings about equity and fairness [32]. In this case, west
coast fishers are primarily small businesses who fish locally, and
impacts such as ‘loss of access’ to local areas and ‘displacement’ to
more distant fishing grounds may be deleterious. The NIMBY
argument is contentious, often popular with some proponents
and disliked by others. On aggregate, proximity does have strong
influence on public attitudes to proposed projects, but nature,
strength and spatial scale may vary depending on local context
and ‘value’ of land [33]. Those who derive a more positive sense of
identity from particular rural landscapes may be the most likely
to resist. This may be due to an alternative to the NIMBY effect,
known as ‘place attachment’ which refers to cognitive ties
between individuals/groups and the socio-physical environment
[50]. It has been found that suggested development projects may
lead to disruption of place attachments, however in a study of the
Please cite this article as: Alexander KA, et al. Attitudes of Scottish fis
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SeaGen tidal turbine site in Strangford Lough, place attachment
emerged as a positive predictor of acceptance of the project,
enhancing not disrupting place attachments [51]. Conducting this
study again when energy extraction devices have been installed
on the west coast of Scotland could test this theory.
5. Conclusions

Understanding the key factors which influence fishers’ atti-
tudes towards marine renewable energy will assist in devising
mitigation strategies. For example, stakeholder engagement could
be focussed upon fostering a positive place attachment encom-
passing offshore energy, encouraging local ownership of devel-
opments. Likewise, instead of compensating individual fishing
businesses operating from island ports, compensation could be
used to create a common fund allowing fishers to diversify, or
even fund island community initiatives – thus assisting and
promoting the continuation of rural economies.

The knowledge that the majority of fishers do not currently
hold negative attitudes towards marine renewable energy will
not be enough to prevent potential opposition from leading to
delays in the development of the marine renewable energy
industry. Given the potential four stages of acceptance suggested
here, it may be that the majority of fishers are still in the first two
stages. Further research is needed to understand why these
attitudes are held, how concerns can be addressed, and how
attitudes might change as fishers go into stages three and four.
However, the indication that Scottish west coast fishers do largely
hold positive attitudes towards marine renewable energy could
be viewed as a positive step towards the successful and timely
development of a marine energy sector.
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