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Keywords: The expansion of low-trophic aquaculture (shellfish and sea plants) is limited in many regions by a fragmented

Aq“a‘":“k“re regulatory process that is difficult for smallholder farmers to navigate. Small-scale Aquaculture Development

2}‘31““1; Areas (ADAs) can remove some of this regulatory burden by establishing pre-approved zones for aquaculture
cawee

development; however, an understanding of local support for low-trophic aquaculture is needed to understand
the potential of ADAs. A survey was used to solicit information about community support for shellfish and sea
plant aquaculture in Pictou County, a coastal area of Nova Scotia, Canada. Participants had a positive impression
of low-trophic aquaculture, but residents in one coastal area reported greater perceived negative impacts on the
recreational use and enjoyment of coastal areas and views, while residents in another coastal area reported a
higher level of support for shellfish aquaculture. In general, participants also valued community involvement in
aquaculture management, local ownership of farms, and community benefits from the presence of farms. Results
suggest that top-down communication is unlikely to play a significant role in acceptability. Instead, experience of
low trophic aquaculture and place-based values are important for understanding social acceptability. Community
involvement in the development of ADAs and the distribution of benefits from farming could support trust in

Social acceptability
Aquaculture zone
Social licence

ADAs and social licence for low-trophic aquaculture.

1. Introduction

Aquaculture, the farming of aquatic organisms, is the world’s fastest
growing food industry, now accounting for over 50 % of global seafood
production [21]. In addition to food, cultivated aquatic species are being
used to produce biofuels [57], fertilizers, pharmaceuticals, cosmetics,
and other goods [42,67]. Aquaculture is also being used towards con-
servation goals including habitat restoration, improved water quality,
and reduction of greenhouse gas emissions [24]. The growth of
responsible and sustainable aquaculture is needed to meet the growing
demand for seafood as the global population increases, as well as sus-
tainability goals, including biodiversity and climate change mitigation
targets [18,24].

Low-trophic aquaculture, which includes farming shellfish and sea
plants, provides a low-impact source of seafood that offers additional
ecosystem and cultural benefits [3,42]. For example, low-trophic
aquaculture does not require feed or the use of antibiotics [77] and
has the potential to clean the waters where farms are operating,
removing excess nutrients and preventing algal blooms [18,6]. Despite

these benefits, negative environmental impacts can emerge in
low-trophic aquaculture sites. For example, shellfish farming can lead to
eutrophication in areas with low flushing rates [72] and reduce primary
production where carrying capacity is exceeded [77], making both site
selection and stocking density important factors for farming sites.
Despite growing demand for aquaculture products and the green
reputation of low-trophic aquaculture, there are several challenges to
the growth of shellfish and marine plant industries. First, social licence
to operate (SLO) and social acceptance of low-trophic aquaculture is
required. Definitions and the conceptualization of both social licence
and social acceptance have evolved over time [23,40], but SLO can be
generally described as the ongoing public approval of a project [76].
Although social acceptance and social acceptability have been used
interchangeably in social research as the concept of acceptance has
expanded, some authors have called for the separation and clarification
of these terms, where acceptance is an outcome and acceptability is the
complex social, political, and economic processes that can result in a
range of possible results including rejection and acceptance [23,8].
These terms also differ in their perspective, where acceptance from the
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proponent’s point of view is barrier-oriented focusing on resistance to
development. For example, public acceptance of wind energy was
initially viewed as a barrier to development that could be addressed
through public communication [78]. This assumption follows from the
information deficit model which suggests that opposition to science and
technology is a result of a public deficit of knowledge [81]. However, the
deficit model is now widely criticized, and the relationship between
knowledge and acceptance or support for science and technology issues
is more complex than the deficit model suggests [61,78]. Social
acceptability reaches beyond this perspective and the limitations of the
information deficit model by recognizing the role of value-based argu-
ments and judgements in acceptability decision-making; acceptability
decisions are not a product of knowledge, but of interactions between
actors in context [8].

Social acceptability research has identified issues involved in the
acceptability of low-trophic aquaculture. For example, research has
identified community concerns related to low-trophic aquaculture
including conflicts with other uses of nearshore areas, conflicts with
fisheries, unresolved Aboriginal territorial claims, and the appearance of
shellfish farms amongst other perceived and experienced impacts [14,
30,34,47]. These examples of place-based research suggest that
low-trophic aquaculture development is shaped by local social accept-
ability in addition to biophysical suitability and economic opportunity
[33,34]. The importance of place in social acceptability is further re-
flected in differences in perceptions of aquaculture found between
countries [25,60], regions [22,41], and communities [79].

Second, aquaculture is subject to a complicated and fragmented
regulatory regime in many locations around the world [20]. Complex
and lengthy permitting processes can make it especially difficult for new
entrants to the industry and small-scale enterprises to establish farms
[31,53,70]. Government-led aquaculture zoning can remove some of
this burden and support sustainable aquaculture development by iden-
tifying areas that are suitable for aquaculture [2]. Aquaculture zoning
has been referred to by a number of names in regions around the world,
including Offshore Aquaculture Zones, Areas for Development of
Aquaculture, Suitable Areas for Aquaculture, and Aquaculture Man-
agement Areas, which combine aquaculture zoning with management
planning. These areas have been collectively referred to as Allocated
Zones for Aquaculture (AZA), areas that are meant to prioritize aqua-
culture development, avoid conflict with other marine users, and
minimize negative environmental and social impacts [58]. AZAs have
been implemented in different ways under different regulatory frame-
works by national and regional governments, and at national and
regional spatial scales [58]. Identifying and designating AZAs can
reduce financial risk by improving regulatory certainty for investors and
in turn, access to finance for farmers [2]. For example, in the United
States, large-scale mapping projects are being used to support policy and
permitting decisions, and identify Aquaculture Opportunity Areas
(AOAs) for offshore aquaculture [56]. Aquaculture Development Zones
(ADZs) have been established in Western Australia where they provide
‘investment-ready’ opportunities for specified aquaculture sectors [73].
Zone leasing has improved access for new entrants to shellfish aqua-
culture in Florida [80]. In the Canadian province of Nova Scotia, gov-
ernment and stakeholders are working collaboratively to collect and
analyse information that would typically be collected by an aquaculture
lease applicant, and to use that information to establish Aquaculture
Development Areas (ADAs) [48].

Aquaculture development and expansion is limited by social and
administrative barriers [16], which can be addressed through aquacul-
ture zoning. However, the underlying social conditions and values that
shape these barriers vary across jurisdictions [22,25,41,79]. Therefore,
place-based research is needed to understand the potential of and sup-
port for aquaculture development and AZAs in specific contexts. In this
study, perceptions of and priorities for low-trophic aquaculture devel-
opment were explored in an area where shellfish farms are already
present. Focusing on a single coastal county allowed for a comparison of
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support for and perceptions of low-trophic across adjacent coastal areas
within that county at a higher degree of resolution than typically
explored in aquaculture perception research.

1.1. Study area and context

Nova Scotia is a maritime province located on the Atlantic coast of
Canada. Despite excellent biophysical conditions and potential for
growth of low-trophic aquaculture in Nova Scotia [64], the value of
shellfish aquaculture ($13.7 million) remains low in comparison to
neighbouring provinces New Brunswick ($29.9 million) and Prince
Edward Island ($45.4 million) [65]. Sugar kelp growth trials have taken
place in Nova Scotia [13], but commercial marine plant aquaculture is
not fully established in the province [35].

Marine aquaculture sites in Nova Scotia require a licence from the
provincial government as well as a lease from the province for the use of
the waterway and seabed. To request a new lease, applicants provide
information including the species to be farmed, potential location, in-
dustry experience, and a business plan. If the Nova Scotia Department of
Fisheries and Aquaculture (NSDFA) approves the request to explore the
area, the applicant is given six months to collect biophysical information
about the area, share information with stakeholders, and hold at least
one public meeting near the potential site location. The applicant can
then submit an application including site-specific biophysical, environ-
mental, and social data that the NSDFA then shares with relevant federal
and provincial departments which may include Fisheries and Oceans
Canada, Transport Canda, Environment and Climate Change Canada,
and the Canadian Food Inspection Agency for input. Consultation with
First Nations may also be required. The application is then provided to
the Nova Scotia Aquaculture Review Board, an independent decision-
making body, which holds a public hearing on the application. The
Aquaculture Review Board then issues a decision to approve, approve
with conditions, or reject the application [50]. Aquaculture expansion
has been identified as a priority for Nova Scotia, but the lengthy
approval process for new farm sites has been a barrier to entry into and
expansion of shellfish farming, with one applicant reporting that their
application had not made progress after over four years [11,10]. This
regulatory burden has led to interest in establishing Aquaculture
Development Areas (ADAs), areas that have been identified as being
suitable for aquaculture development through a collaborative and
science-based review process [48]. Nova Scotia’s first ADA, located in
the Municipality of Argyle on the southern coast of the province, was
developed with the goal of shortening and simplifying the process for
new aquaculture leases [46]. The first 6 of 53- pre-approved sites for
shellfish or marine plant aquaculture within the Argyle ADA became
available to lease in April 2024, and are estimated to reduce the
licensing process by two to three years [12].

During the development of Nova Scotia’s first ADA in Argyle, the
Pictou County Partnership, a non-profit economic development orga-
nization, expressed interest in working towards the development of an
ADA in Pictou County. Pictou County is located in the northeastern re-
gion of Nova Scotia with a population of 43,647. The county includes
several towns located in its central region but is largely rural with a
population density of 15.4 people per square kilometre. The population
of Pictou County has been declining over the past 10 years, in contrast to
positive population growth in Nova Scotia and Canada, and the median
total income including COVID-19 earning replacement benefits
($48,800) was below both the Nova Scotian ($51, 500) and Canadian
($57, 200) median in 2021 [66]. Where a lobster fishery was once
central to social and economic life in coastal regions of the county, a
decline in the inshore lobster fishery has led to a dilution of fishing
culture and affected families and coastal communities that rely on this
resource [32].

The coastal portion of Pictou County lies along the Northumberland
Strait and is already home to several shellfish farms. The coastal zone
holds potential for further development of low-trophic aquaculture;
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commercial leases have been issued to grow Eastern oysters, bay qua-
haugs, bay scallops, bar/surf clams, and razor clams (Fig. 1). The ma-
jority of shellfish licences in the area are for bottom culture of shellfish,
with and without gear, but there are also licences for suspended culture
of shellfish [49]. Both the slow licensing and leasing regulatory process
and negative community perceptions have proven to be barriers to the
development of shellfish farms in neighbouring regions [11]. Research
in Nova Scotia suggests that environmental, social, and governance
factors may affect perceptions and acceptability of marine aquaculture
[36,55,74,79]; therefore, a public survey was conducted to help un-
derstand the level of community support, perceptions, and priorities for
low-trophic aquaculture in Pictou County.

2. Method

An online survey (Appendix 1) about shellfish and sea plant aqua-
culture in Pictou County was used to solicit information about com-
munity perceptions and priorities for aquaculture in Pictou County.
Participants were recruited to the survey through a targeted mail
campaign and social media. Canada Post’s Precision Targeter™ was
used to create a mailing list targeting households and businesses in rural
coastal areas of Pictou County. The target area spanned the full coastline
of Pictou County, excluding areas surrounding Pictou Harbour as this
area is not suitable for aquaculture development (participants from this
area were included through social media recruitment, but were not
specifically targeted though the mail campaign). The mail campaign
included lock box, rural route, and general delivery addresses in the
targeted areas (see Figure Al for details). A postcard introducing the
study and inviting recipients to participate using a web link or QR code
was mailed to 6000 addresses on August 2, 2023. A link to the survey
was also shared on the Pictou County Partnership, Pictou County
Community Notices, and What’s Going On in Pictou County & Sur-
rounding Areas Facebook pages. The survey was open from early August
to late September 2023. Participants were required to be 18 years of age
or older and live in Pictou County. Although recruitment specifically
targeted people living in coastal areas of Pictou County, people living
outside the specified regions were not excluded from participation. The
survey was administered online through Opinio, a survey tool hosted on
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Dalhousie University servers, under Dalhousie University Research
Ethics Board file #2020-6650.

The survey began with demographic questions, including a question
asking participants to indicate where they live, as indicated by polygons
outlined on a map of the county. Participants could indicate in which of
five areas they lived or respond that they lived in an area of Pictou
County outside of those areas outlined on the map. Two of these areas
were later combined during analysis, resulting in four coastal areas used
to compare support, perceptions, and priorities for aquaculture in Pictou
County (Fig. 1). These four areas represent locations with similarities
within the county and not jurisdictional boundaries. The Northwest area
includes rural areas along the northeastern shore and is home to both
active and proposed oyster farms located in Caribou Harbour. Pictou
Harbour is the most densely populated area of Pictou County as it is
home to the largest town centres within the county, including New
Glasgow, Stellarton, Westville, Pictou, and Trenton, as well as Fisher’s
Grant 24, a reserve of the Pictou Landing First Nation. Pictou Harbour
has experienced decades of local pollution resulting from effluent from a
pulp mill that has been in operation since 1967. Local communities,
including the Pictou Landing First Nation, have raised concerns over air
and water pollution caused by the pulp mill, odour, and potential links
between air pollution and high rates of cancer and respiratory diseases
in the area [29]. There are no aquaculture farms located in Pictou
Harbour. The Little Harbour coastal area is another rural region of Pictou
County. It is also home to popular beaches and oceanfront properties,
which attract tourists and cottagers to the area. There are several
shellfish farms in the Little Harbour area, including the largest lease in
Pictou County at 58.5 ha. Finally, the Merigomish Harbour area is
another rural area of the county and is home to the largest number of
shellfish farms in the county.

The remaining survey questions were based on Wood and Filgueira’s
[79] adaptation of D’Anna and Murray’s [14] survey investigation of
perceptions of shellfish aquaculture in British Columbia. These survey
questions were adjusted to reflect the research goals and specific context
of low-trophic aquaculture and the potential for an ADA in Pictou
County. Changes to the survey included a greater focus on the gover-
nance of low-trophic aquaculture and use of identical sets of questions
related to shellfish and sea plant farming to allow for comparison

Little
Harbour

Merigomish =[]
Harbour

(4 pir S

Fig. 1. Shellfish aquaculture sites in Pictou County, Nova Scotia are indicated by blue (issued) and yellow (proposed) circles [51]. There are no marine plant sites in
Pictou County. The coastal areas of Pictou County that were targeted in survey recruitment are outlined in black.
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between these two types of low-trophic aquaculture. This resulted in a
series of 5-point Likert scale questions about support, perceptions, and
priorities for low-trophic aquaculture in Pictou County. Participants
were able to select an ‘I don’t know’ or ‘I prefer not to answer’ option for
each Likert scale question. A final open-ended question was included
inviting participants to include any comments about topics not captured
in the survey.

Given the use of Likert scales, nonparametric statistics were used to
analyze differences in responses to survey questions for shellfish and sea
plant aquaculture, and between areas of Pictou County. Differences in
familiarity, impression, and perceptions and priorities for shellfish in
comparison to sea plant aquaculture were analyzed using Wilcoxon
signed-rank tests. Differences in survey responses between coastal areas
of Pictou County were compared using Kruskal-Wallis tests, and signif-
icance values of post-hoc tests were adjusted using the Bonferroni
correction for multiple tests. For comparisons between areas, responses
from participants living outside of the coastal areas defined on the
survey map were excluded from analysis. All analyses were performed
using IBM SPSS Statistics Version 27.

3. Results
3.1. Survey population

A total of 121 people participated in the survey. This low response
rate is similar to other aquaculture surveys using mail recruitment in
nearby communities (Wood, 2020); still, this sample represented a 95 %
confidence interval and 9 % margin of error. The area with the highest
number of participants was Pictou Harbour (n=45) followed by Little
Harbour (n=30), Merigomish Harbour (n=23), and Northwest (n=17). The
population of these individual areas is unknown and therefore an ac-
curate margin of error cannot be calculated for individual locations;
however, based on the population of towns within the areas and the total
number of addresses included in the targeted mailing campaign, the
margin of error for each area is roughly 14-15 % with a 95 % confidence
interval. Therefore, these samples cannot be generalized for their spe-
cific area populations and differences in survey responses between areas
should be interpreted as differences between people in each area who
chose to take part in the survey rather than differences between the
population of each area.

The survey population skewed older than the population of Pictou
County; the percentage of people over 55 in Pictou County was 35 % in
the 2021 census, compared to 58 % within the survey population
(Table 1). Most participants indicated that they live in Pictou County
year-round (98 %). Some participants work in the aquaculture industry
(11 %), and many have family or friends who work in the aquaculture

Table 1
Survey participant demographics.
# %
Age
18-24 3 2%
25-34 14 12%
35-44 15 12 %
45-54 19 16 %
55-64 27 22%
65+ 43 36 %
Live >50 % of year in Pictou County
No 9 7 %
Yes 112 93 %
Work in aquaculture
No 108 89 %
Yes 13 11%
Friends/family work in aquaculture
No 70 58 %
Yes 49 40 %
Prefer not to say 2 2%

Marine Policy 171 (2025) 106445

industry (40 %) (Table 1). The highest proportion of participants with
friends or family working in aquaculture was in Merigomish Harbour
(70 %). All other coastal areas had fewer than 40 % of participants with
friends or family working in aquaculture.

3.1.1. Level of support for low-trophic aquaculture

Three survey questions were related to general familiarity and
impression of low-trophic aquaculture (Fig. 2). Self-reported familiarity
with aquaculture was higher for shellfish than marine plants amongst
participants (p<.001, Table A2.1). Interest in and the need to know
more before making decisions about aquaculture expansion was evident
in participant comments at the end of the survey; e.g. “I lack specific
knowledge related to aquaculture to have informed opinions about any po-
tential negative community impacts”, “We need education prior to making
decisions”, “Feedback from communities previously exposed to this activity
would be very helpful”. There was also some evidence of confusion be-
tween or conflation of low-trophic aquaculture and finfish aquaculture,
“I am not impressed with the fish farms in Cape Breton,” “Is it not a Scan-
dinavian company seeking to set up because our restrictions are considerably
more lax than in their country?”.

The majority of participants reported a somewhat or very positive
impression of both shellfish (65 %) and marine plant (51 %) aquacul-
ture, with no significant difference in impression between these types of
low-trophic aquaculture (p=0.302, Table A2.1). Participants were
neutral about having more low-trophic aquaculture in their community,
with no difference between types of aquaculture (p=0.815, Table A2.1),
but with more participants agreeing or strongly agreeing than dis-
agreeing or strongly disagreeing that there should be more shellfish
(50 % agree/strongly agree, 24 % disagree/strongly disagree) and ma-
rine plant (47 % agree/strongly agree, 20 % disagree/strongly disagree)
aquaculture in their community (Fig. 2). There was no strong preference
for one type of aquaculture over another with 23 % of participants
preferring shellfish farms instead of marine plant farms, and 16 % of
participants preferring marine plant farms instead of shellfish farms
(p=0.176, Table A2.1).

3.1.2. Level of support for low-trophic aquaculture across coastal areas

Median level of familiarity with shellfish aquaculture did not differ
across coastal areas, and although familiarity with marine plant aqua-
culture was highest in Merigomish Harbour, this difference was not sta-
tistically significant (Table A2.2). Impression of aquaculture was more
positive in Merigomish Harbour, followed by Pictou Harbour, Northwest,
and Little Harbour for both shellfish and marine plant aquaculture.
However, the only statistically significant difference between areas was
a more positive impression of shellfish aquaculture in Merigomish
Harbour than in Little Harbour (p<.05, Table A2.2, Fig. 3). Agreement
that there should be more shellfish and marine plant aquaculture in
communities followed a similar pattern to impression for both types of
marine aquaculture, with the highest level of agreement in Merigomish
Harbour, followed by Pictou Harbour, Northwest, and Little Harbour;
however, the only significant difference between areas was stronger
support for shellfish farming expansion in Merigomish Harbour compared
to Little Harbour (p<.05, Table A2.2, Fig. 4).

In comparing support for types of low-trophic aquaculture, partici-
pants in Merigomish Harbour reported a preference for shellfish instead of
marine plant farms in their community (p<.05, Table A2.3, Fig. 5).
Preference for shellfish instead of marine plant farms was also higher in
both Merigomish Harbour and Pictou Harbour than Little Harbour (p<.01,
p<.05, Table A2.2, Fig. 5).

3.1.3. Community perceptions and priorities for low-trophic aquaculture
The level of agreement with statements about specific perceptions
and preferences related to the potential impacts and management of
aquaculture did not differ between shellfish and marine plant aquacul-
ture (Table A2.4). The majority of participants agreed or strongly agreed
that shellfish (67 %) and marine plant (60 %) farms could clean the
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How familiar are you with the following types of aquculture?

Shellfish

Marine plants

-80% -60% -40% -20%

Very unfamiliar

0% 20%

Somewhat unfamiliar

* % %k

- _]

40% 60%  80%

Somewhat familiar = Very familiar

What is your impression of the following types of marine aquaculture?

Shellfish

Marine plants

-40% -20% 0%

Very negative = Somewhat negative

]
|
20% 40% 60% 80%
Neutral = Somewhat positive m Very positive

There should be more of the following types of aquaculture in my community

Shellfish

Marine plants

-40% -20% 0%

Strongly disagree  Disagree

Neither agree nor disagree

20% 40% 60% 80%

Agree wm Strongly agree

Fig. 2. Familiarity with (n=120, 118), impression of (n=119, 102), and desire for more (n=116, 111) shellfish and marine plant aquaculture. ***p<.001.

What is your impression of the following types of marine aquaculture?

Shellfish
Northwest
Pictou Harbour
Little Harbour
Merigomish Harbour

Marine Plants
Northwest
Pictou Harbour
Little Harbour
Merigomish Harbour

-40%

-20% 0%

Very negative =~ Somewhat negative

—J
*

20% 40% 60% 80%

Neutral = Somewhat positive m Very positive

Fig. 3. Impression of shellfish (n=113) and marine plant (n=97) aquaculture within coastal areas of Pictou County. *p<.05.

waters they operate in, recognizing the potential positive environmental
impact of marine farming on the environment (Fig. 6). Despite this
positive view, approximately half of the participants disagreed or
strongly disagreed that shellfish (50 %) and marine plant (53 %) aqua-
culture activities do not have impacts on coastal ecology, and some
participants agreed or strongly agreed that they were concerned that
shellfish (32 %) and marine plant (27 %) farming cause pollution and
changes on the ocean bottom (Fig. 6).

The majority of participants agreed or strongly agreed that seeing

debris from shellfish (65 %) and marine plant (67 %) farms on the
shoreline would diminish their opinion of the industry. Some partici-
pants also indicated that farms may interfere with recreational use,
enjoyment, and the aesthetic value of the coastline as indicated by a
response of agree or strongly agree that shellfish (34 %) and marine
plant (31 %) farms interfere or would interfere with their use and
enjoyment of marine space, and that shellfish (40 %) and marine plant
(36 %) farms would reduce the beauty of coastal views and spaces
(Fig. 6). This concern was also evident in additional comments
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There should be more of the following types of aquaculture in my community

Shellfish
Northwest
Pictou Harbour
Little Harbour
Merigomish Harbour

Marine Plants
Northwest
Pictou Harbour
Little Harbour
Merigomish Harbour

-60% -40% -20%

Strongly disagree Disagree

Neither agree nor disagree

0% 20% 40% 60% 80%

Agree m Strongly agree

Fig. 4. Desire for more shellfish (n=110) and marine plant (n=105) aquaculture within coastal areas. **p<.01.

| would prefer to have

shellfish instead of marine plant
Northwest

Pictou Harbour

Little Harbour

Merigomish Harbour

marine plant instead of shellfish
Northwest *

Pictou Harbour

Little Harbour

Merigomish Harbour

-80% -60% -40%

Strongly disagree  Disagree

Neither agree nor disagree

farms in my community

-20% 0% 20% 40% 60% 80%

Agree m Strongly agree

Fig. 5. Preference for shellfish instead of marine plant (n=101) and marine plant instead of shellfish (n=101) aquaculture within coastal areas of Pictou County.

*p<.05 **p<.01.

submitted at the end of the survey, where some participants expressed
concern about the current and potential impact of the accumulation of
shells on their use of the shoreline; e.g. “...our beaches are polluted with
shellfish that limits our ability to even walk on the shores without heavy
protective footwear”; “The shoreline is already not sandy and with all the
additional oyster shells it is now dangerous for dogs to walk in parts of the
water”.

The proportion of participants who agreed or strongly agreed that
they trust farmers to manage shellfish (58 %) and marine plant (57 %)
farms in a sustainable way was higher than the proportion of partici-
pants who agreed or strongly agreed that they trust the government to
manage shellfish (39 %) and marine plant (39 %) farms in a sustainable
way. This trust in local farmers but lack of trust in government is well-
encapsulated in comments from two participants; “We always preferred
our pristine view, but we support our neighbour’s efforts in sustainable har-
vesting, local employment, and good environmental effects”, “I do not trust
government to regulate in a way that protects those of us who live by and
enjoy the Northumberland Strait.” The majority of participants agreed or
strongly agreed that their community should be involved in the man-
agement of shellfish (63 %) and marine plant (63 %) farms, and most
participants agreed or strongly agreed that shellfish (75 %) and marine
plant (77 %) farms should be owned by local individuals or groups
(Fig. 6). Ownership also emerged as a concern in participant comments,
though these concerns were related to coastal property rights and im-
pacts on property value rather than farm ownership; e.g. “No existing

homeowner should have their ocean views marred by aquaculture equipment.
They have paid high amounts for oceanfront property...”, “I am also con-
cerned that it will affect property value in a very negative way’.

Participants were also asked about community benefits and partici-
pation in aquaculture. Community benefits associated with aquaculture
were important to participants; half of the participants (50 %) agreed or
strongly agreed that they would be more likely to support aquaculture if
their community received more benefits from farming. Many partici-
pants cited potential economic and community benefits in their com-
ments in support of aquaculture development; e.g. “Shellfish growing
provides jobs that support a sustainable industry that can be community
based and owned, allowing for more community based jobs and benefits that
can support population growth in coastal communities”, and “We already
have a culture of seafaring and this would only add to it. It would be exciting
to see more seafood involved in community food security projects and I would
love to see a community oyster garden.” Fewer participants agreed or
strongly agreed that they would be more likely to support aquaculture if
they were able to participate (28 %) (Fig. 7; Table A2.5). The desire for
community involvement in management, together with local ownership
of farms, indicates that participants want their community to be
involved in and benefit from low-trophic aquaculture but are not
interested in participating directly.
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The species growing on farms could clean the - -
waters they operate in

Aquaculture activities do not have important I I
impacts on coastal ecology

| am concerned that farms cause pollution - .
and changes on the ocean bottom

Perceived social impacts

Seeing debris from farms washed up on the

shoreline would diminish/diminishes my - -

opinion of the industry
The presence of aquaculture interferes/would

interfere with my recreational use and - -

enjoyment of marine space
The presence of aquaculture gear

reduces/would reduce the beauty of coastal
views and spaces

Management & governance
| trust farmers to manage farms in a
sustainable way

| trust the government to regulate farms in a
sustainable way

My community should be involved in the
management of farms

Farms should be owned by local individuals or
groups in my community

-80% -40% 0% 40% 80% | -80% -40% 0% 40% 80%
Strongly disagree Disagree 1 Neither agree nor disagree = Agree m Strongly agree

Fig. 6. Community perceptions of impacts of and priorities for low-trophic aquaculture.

I would be more likely to support sea plant and shellfish aquaculture if...

my community received more benefits from sea plant and shellfish farming

Northwest e
Pictou Harbour ——
Little Harbour =
Merigomish Harbour =

| were able to participate (e.g. grow my own shellfish)

Northwest =
Pictou Harbour =
Little Harbour
Merigomish Harbour —
-80% -60% -40% -20% 0% 20% 40% 60% 80%

Strongly disagree Disagree m Neither agree nor disagree ~ Agree m Strongly agree

Fig. 7. Community benefits and participation in shellfish and marine plant aquaculture.

3.1.4. Community perceptions and priorities for low-trophic aquaculture reported in Little Harbour than Merigomish Harbour and Pictou Harbour
across coastal areas for the statements “The presence of shellfish aquaculture interferes/

Some responses to statements about community perceptions and would interfere with my recreational use and enjoyment of marine
priorities differed across coastal areas. This was especially true for space” (p<.05), and “The presence of marine plant aquaculture in-
statements regarding negative impacts on the use, enjoyment, and terferes/would interfere with my recreational use and enjoyment of
aesthetic value of coastal spaces where a higher level of agreement was marine space” (p<.05). A higher level of agreement in Little Harbour
reported in Little Harbour (Table 2). A higher level of agreement was than Pictou Harbour was reported for the statements “Seeing debris from
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Table 2
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Median response to community perceptions and priorities questions by coastal areas where 1=strongly disagree, 2=disagree, 3=neither agree nor disagree, 4=agree,
5=strongly agree. “significant difference in distribution of responses in Little Harbour (LH) and Merigomish Harbour (MH) at p <.05 and °ignificant difference in
distribution of responses in LH than Pictou Harbour (PH) at p<.05. NW = Northwest.

Perceived environmental impacts

The species growing on farms could clean the
waters they operate in

Aquaculture activities do not have important
impacts on coastal ecology

| am concerned that farms cause pollution and
changes on the ocean bottom

Perceived social impacts

Seeing debris from farms washed up on the
shoreline would diminish/diminishes my opinion
of the industry

The presence of aquaculture interferes/would
interfere with my recreational use and enjoyment
of marine space

The presence of aquaculture gear reduces/ would
reduce the beauty of coastal views and spaces
Management & governance

| trust farmers to manage farmsin a

sustainable way

| trust the government to regulate farms in a
sustainable way

My community should be involved in the
management of farms

Farms should be owned by local individuals or
groups in my community

Shellfish Marine plants

NW PH LH MH NW PH LH MH

3.5 4 4 4 4 4 3° 42
2 3 3 2 3 3 2 2
3 2 3° 28 3 2 3 2
4 4> 4b 4 4 4 4 4

2.5 2b 43b 28 3 20 43 2
3 3P 4° 2.5 3 3 4 2.5
3 4 3 4 3 4 35 4
3 3 2 2.5 3 3 2 2.5
4 4 4 3 4 4 4 3
4 4 4 5 4 4 4 4

farms washed up on the shoreline would diminish/diminishes my
opinion of the industry” (p<.05), and “The presence of shellfish farming
gear reduces/would reduce the beauty of coastal views and spaces”
(p<.05). A higher level of agreement was also reported in Little Harbour
than Merigomish Harbour for the statement “I am concerned that shellfish
farms cause pollution and changes on the ocean bottom” (p<.05). Re-
sponses to the question “Shellfish farms could clean the waters they
operate in” and “I trust farmers to manage farms in a sustainable way*
differed across areas (p<.05, p<.05, Table A2.2), but post hoc tests did
not show any significant differences in responses to these questions
between any specific pairings of coastal areas (Table 2). There was a
higher level of agreement that “marine plants could clean the waters
they operate in” in Merigomish Harbour compared to Little Harbour.
Community benefits were least important in Little Harbour, while being
able to participate directly in farming was of greatest importance in
Pictou Harbour; however, responses to questions about these community
benefits did not statistically differ across coastal areas (Fig. 7,
Table A2.5).

4. Discussion

This survey compared support for, perceptions of, and priorities for
two types of low-trophic aquaculture across neighbouring coastal areas
in a region that is already home to shellfish farms. The survey approach
was motivated by interest in developing an ADA in the area of study, and
results provide insight into drivers of social acceptability of low-trophic
aquaculture as well as specific insights for the potential development of
an ADA in the area. Overall, results indicated a positive impression of
low-trophic aquaculture in the region, while the spatial resolution of the
survey revealed variation in perceptions and support for low-trophic
aquaculture between neighbouring coastal areas.

4.1. Experience is more important than familiarity in social acceptability

The information deficit model suggests that opposition to science
and technology is a result of a public deficit of knowledge [81]. If
knowledge is interpreted as awareness or academic understanding (fa-
miliarity), then familiarity of aquaculture might be expected to be
associated with greater acceptance. However, this hypothesis ignores
contextual and individual factors that contribute to perceived
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familiarity, factual knowledge, and the acceptance of science and
technologies [61]. Amongst coastal residents who participated in this
study, there was a higher level of self-reported familiarity with shellfish
aquaculture than marine plant aquaculture, but this did not translate to
a difference in social acceptance; impression and support for the
development of both types of low-trophic aquaculture was high. This
finding echoes the results of Flaherty et al.’s (2019) survey of Canadians
in which respondents living in British Columbia reported a favorable
impression of seaweed farming despite their low level of familiarity. In
the same survey, familiarity of salmon farming was high in both British
Columbia and Atlantic Canada, but impression of salmon farming was
generally negative in British Columbia and positive in Atlantic Canada
[22]. Communication strategies aiming to improve the acceptance of
science and technology that are informed by the information deficit
model rely on top-down information transfer and education [37,61], but
these results show that a lack of familiarity does not prevent acceptance
of an aquaculture species or system, nor does it guarantee acceptance.

If our conception of knowledge is restricted to a priori awareness and
factual understanding, then the relationship between familiarity and
acceptability of aquaculture does not support the information deficit
model. However, in contrast to familiarity, experience is an important
factor in social acceptability with exposure to aquaculture being asso-
ciated with a more positive impression of aquaculture [41,54,55]. The
role of experience and exposure in acceptability has previously been
documented for wind energy projects and summarized by Wolsink et al.
[78] as an inverted U; acceptance is initially high when public knowl-
edge and exposure is low, then as information is shared attitudes become
more complex and sometimes polarized, then finally acceptance in-
creases when projects are complete and in operation. Here, the generally
positive impression of shellfish aquaculture across coastal areas where
shellfish farms are present and the especially positive impression of
shellfish aquaculture, support for the development of more shellfish
farming, and preference for more shellfish instead of marine plant
aquaculture in Merigomish Harbour, a coastal area where a high pro-
portion of survey participants have friends or family involved in shell-
fish farming, demonstrates the relationship between positive experience
or exposure and social acceptability. Therefore, there is a relationship
between knowledge of aquaculture and acceptability if the epistemic
significance of experience is acknowledged. Overall, these findings
highlight the difference between familiarity or awareness of aquaculture
and practical experience or observation of aquaculture, where the
former is not required for social acceptance of low-trophic aquaculture,
but the latter may support it when that experience is positive. However,
differences in impression of shellfish aquaculture between coastal areas
suggest that this relationship is mediated by other place-based factors.
Those working to improve acceptance will therefore benefit from
focusing on providing opportunities for experiential knowledge and
honest engagement with the public rather than top-down information
transfer. This approach requires avoiding negative constructions of the
public as uninformed, irrational, or self-interested opponents that are
associated with information deficit models and not-in-my-backyard
(NIMBY) discourse [26,7].

4.2. Spatial resolution matters for understanding social acceptability

Perceptions and acceptability of aquaculture can be understood at
national and regional levels [22,24,41,54,57,60,75], which is important
for evaluating industry social licence to operate (SLO) and national or
regional differences in social acceptance of aquaculture. However, dif-
ferences in support for aquaculture development between neighbouring
coastal areas in this study demonstrate the important role of local
context in social acceptability [47,79] and the need for smaller scale
place-based understanding of social acceptability to support local
aquaculture policy and development.

While impression of and support for low-trophic aquaculture was
positive when the full coastal region of Pictou County was considered,
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when analysis was broken down into individual coastal areas, important
differences between areas became evident. In particular, Merigomish
Harbour stood out as being the most supportive of low-trophic aqua-
culture while Little Harbour stood out as being the least supportive. This
difference appears to be driven by negative perceptions of current and
potential impacts of low-trophic aquaculture on coastal viewsheds and
beaches amongst participants in Little Harbour. Social impacts play an
important role in social acceptability of aquaculture [36] and negative
associations between support for shellfish aquaculture and its impact on
aesthetic value and other coastal uses has been found elsewhere,
including in Rhode Island and British Columbia [15,14]. Negative im-
pacts of aquaculture on aesthetic value has also been valuated based on
housing prices; for example, on the west coast of Scotland, where the
visibility of farms is associated with lower property value [63]. How-
ever, impacts of shellfish farms on property values are not universal or
predictable with distance to farm, visibility of gear, and lot size all
playing a role [19,68,69]. Here, differences in the perceptions of the
social impacts of low-trophic aquaculture between areas and the asso-
ciation of perceived social impacts with lower acceptance demonstrates
differences in what communities value about coastal areas and the
impact of those values on acceptance.

Where a shared value of natural coastal spaces appears to have
influenced support for low-trophic aquaculture in Little Harbour, an area
that is home to recreational beaches and cottages, the shared values and
experience of participants living in Merigomish Harbour also influenced
support for low-trophic aquaculture. Aquaculture is considered an
important part of the blue economy, a narrative that emphasizes the
economic benefits of coastal development including employment [38,
62]. Indeed, many people in Merigomish Harbour work in aquaculture,
and industry involvement is associated with a focus on the economic
benefits of aquaculture [14]. Perceived economic benefits are also
associated with social acceptance [79]. Although there are currently
shellfish farms in both Little Harbour and Merigomish Harbour, conflict
over the use of coastal space and the development of low-trophic
aquaculture is likely to be higher in Little Harbour where the priorities
of coastal residents are at odds with their perception of the impacts of
low-trophic aquaculture.

4.3. Community involvement and shared benefits support trust and
acceptability

Social licence originally emerged as the practice of addressing social
risks in resource-based industries like aquaculture, but it is now used by
multiple stakeholders to contest resource-based projects and develop-
ment [40]. Increasing pressure on resource industries to meet the
environmental and social expectations of society has led to regulatory
and voluntary governance schemes that aim to support social licence
[43]; but social licence is not only about reducing impacts — it also
emphasizes relational aspects of governance and the importance of trust
[44]. Empirical findings suggest that procedural fairness, distributional
fairness, and confidence in governance are important determinants of
trust, which ultimately leads to achieving social licence [82]. These
factors were reflected in the results of this survey as outlined below and
provide insight for the development of ADAs as a form of aquaculture
governance that supports social licence for low-trophic aquaculture.

First, survey results reflect the importance of community involve-
ment, a component of procedural fairness, in aquaculture governance.
Participants expressed interest in community participation, and differ-
ences in perceived impacts and values across coastal areas suggests that
siting of ADAs will benefit not only from the environmental assessments
typically associated with siting, but from active collaboration with
community members whose place-based values align with different vi-
sions for their coastline. For example, feedback from stakeholders
regarding Nova Scotia’s first ADA resulted in the removal or adjustment
of ADA areas to reflect the concerns of fishers, farmers, groups with
recreational interests, environmental groups, and the public [52].
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However, consideration of community values and community involve-
ment in ADA development will likely need to move beyond stakeholder
engagement and towards a shared decision-making approach if it is to
support procedural fairness. Such an approach would also reflect a
shifting interest in the benefits of aquaculture from the blue economy
narrative, which emphasizes economic benefits, to a blue communities
narrative, which emphasizes community wellbeing [9].

Second, interest in local ownership and greater benefits from hosting
low-trophic aquaculture in the region amongst participants emphasizes
the need for distributional fairness, the perceived fairness of the sharing
of costs and benefits of aquaculture. Focusing on monetary benefits,
foreign ownership of farms and the distribution of benefits from farming
have previously been noted as a concern for communities that host
aquaculture sites [22,36]. Connections between ownership and local
benefits have been shown in the salmon farming industry in Norway
where producer surpluses are more likely to stay in the region when
farms are owned locally [1]. Additionally, revenue from the sale of fish
farm leases in Norway is distributed to communities that host fish farms
as a means of addressing dissatisfaction with the level of financial
benefit that communities receive from farming [28,59]. This type of
policy is useful in a highly concentrated industry like salmon farming
where large companies hold the majority of production [4], but may not
translate to low-trophic aquaculture which remains largely unconsoli-
dated and dominated by family firms and smallholders [17,45].
Although financial benefits are only one component of distributional
fairness, the unconsolidated structure of shellfish farming may influence
perceived fairness of cost and benefit sharing in Pictou County.

Third, the low level of trust in government to manage low-trophic
aquaculture sustainability echoes findings that societal expectations of
aquaculture are higher than expectations from regulators and author-
ities [27,60]. Previous experience with government regulation of in-
dustry may be a factor in Pictou County where residents have long been
concerned about the social and environmental impacts of a pulp mill as
well as government failure to monitor the impacts of the mill on human
health [71,29,39]. Perceptions of aquaculture can be shaped by local
environmental disasters related to other industries [24], and in this case,
local experience of regulatory failure in another industry may be
shaping trust in government to manage aquaculture rather than trust in
the industry itself. In contrast to low trust in government, trust in
farmers to manage low-trophic aquaculture and interest in community
involvement in aquaculture management were high. In this case, the
involvement of farmers in the development of an ADA could support
confidence in the ADA as a governance process. The integration of an
ADA process with principles from community-based marine aquacul-
ture, a bottom-up approach to aquaculture development that has
received positive feedback in Nova Scotia [5], may be beneficial.
Regardless of the specific approach, transparency and community
involvement including the participation of farmers will be important for
trust and the legitimacy of an ADA.

Aquaculture zones such as ADAs could be a solution to some of the
barriers to low-trophic aquaculture development, including social
acceptance and the regulatory burden faced by local farmers — but the
acceptance of low-trophic aquaculture development will depend on trust
in the industry and the ADA. As a collaborative process, ADAs provide an
opportunity to incorporate and emphasize distributional and procedural
fairness which can in turn support confidence in ADAs as a governance
process.

5. Conclusion

In this study, results show the important role of experience or
exposure to low-trophic aquaculture in acceptability. They also reveal
differences in perceptions of and support for aquaculture between
coastal areas including the priorities of coastal property owners who
value coastal views and recreation and members of farming commu-
nities who trust their neighbours to farm responsibly and value the
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benefits that low-trophic aquaculture brings to their community.
Together, these results suggest that top-down communication is not
enough to support the social acceptance of low-trophic aquaculture.
Proponents of aquaculture will need to engage communities and
consider place-based values and expectations for coastal development.
In Pictou County, not all coastal residents will be or wish to be directly
involved in low-trophic aquaculture, but community involvement and
the distribution of benefits realized through aquaculture expansion can
support trust in low-trophic aquaculture development. The promise of
ADAs to support aquaculture acceptability and reduce regulatory
burden will only be enhanced if they embrace these findings through the
inclusion of procedural and distributive fairness that in turn build trust
in aquaculture development and ADA governance.

Funding

Funding for this work was supported by the Ocean Frontier Institute
(Module M: Social Licence and Planning in Coastal Communities). The
Pictou County Partnership provided funding for participant recruitment
efforts.

Acknowledgements

The authors acknowledge the participation and support of the
Aquaculture Association of Nova Scotia and the Pictou County Part-
nership in the development of this research. We thank residents of Pic-
tou County, Nova Scotia, who completed the survey for sharing their
thoughts and experiences.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.marpol.2024.106445.

Data Availability

The data that has been used is confidential.

References
[1] M. Aanesen, E. Mikkelsen, Cost-benefit analysis of aquaculture expansion in Arctic
Norway, Aquac. Econ. Manag. 24 (2020) 20-42, https://doi.org/10.1080/
13657305.2019.1641570.
Aguilar-Manjarrez, J., Soto, D., Brummett, R., 2017. Aquaculture zoning, site
selection and area management under the ecosystem approach to aquaculture - A
handbook. Food and Agriculture Organization of the United Nations/The World
Bank.
H.K. Alleway, R.R. Gentry, S.J. Theuerkauf, C.L. Gillies, M.J. Bishop, R. Jones, The
ecosystem services of marine aquaculture: valuing benefits to people and nature,
BioScience 69 (2018) 59-68, https://doi.org/10.1093/biosci/biy137.
F. Asche, K.H. Roll, H.N. Sandvold, A. S¢rvig, D. Zhang, Salmon aquaculture: larger
companies and increased production, Aquac. Econ. Manag. 17 (2013) 322-339,
https://doi.org/10.1080/13657305.2013.812156.
J. Bradford, R. Filgueira, M. Bailey, Exploring community-based marine
aquaculture as a coastal resource management opportunity in Nova Scotia, Canada,
FACETS 5 (2020) 26-48, https://doi.org/10.1139/facets-2019-0010.
S.B. Bricker, J.G. Ferreira, C. Zhu, J.M. Rose, E. Galimany, G. Wikfors, C. Saurel, R.
L. Miller, J. Wands, P. Trowbridge, R. Grizzle, K. Wellman, R. Rheault, J. Steinberg,
A. Jacob, E.D. Davenport, S. Ayvazian, M. Chintala, M.A. Tedesco, Role of shellfish
aquaculture in the reduction of eutrophication in an urban estuary, Environ. Sci.
Technol. 52 (2018) 173-183, https://doi.org/10.1021/acs.est.7b03970.
K. Burningham, J. Barnett, G. Walker, An array of deficits: unpacking nimby
discourses in wind energy developers’ conceptualizations of their local opponents,
Soc. Nat. Resour. 28 (2015) 246-260, https://doi.org/10.1080/
08941920.2014.933923.
M. Busse, R. Siebert, Acceptance studies in the field of land use—a critical and
systematic review to advance the conceptualization of acceptance and
acceptability, Land Use Policy 76 (2018) 235-245, https://doi.org/10.1016/j.
landusepol.2018.05.016.
L.M. Campbell, L. Fairbanks, G. Murray, J.S. Stoll, L. D’Anna, J. Bingham, From
blue economy to blue communities: reorienting aquaculture expansion for
community wellbeing, Mar. Policy 124 (2021) 104361, https://doi.org/10.1016/j.
marpol.2020.104361.

[2]

[3]

[4]

[5]

[6]

[71

[81

[91



M.E. Rector and R. Filgueira

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

CBC News. Frustration over lengthy delays in Nova Scotia aquaculture approvals
triggers company pullback 2024. https://www.cbc.ca/news/canada/nova-scotia
/aquaculture-nova-scotia-premium-seafoods-oysters-1.7197679.

CBC News. N.S. Oyster farm approved, regulator rejects opponents, environmental
claims. https://www.cbc.ca/news/canada/nova-scotia/oyster-farm-approved-re
gulator-rejects-opponents-environmental-claims-1.7076217.

CBC News. Nova Scotia speeding up approvals for shellfish aquaculture. https
://www.cbc.ca/news/canada/nova-scotia/oysters-mussels-marine-plants-approva
Is-nova-scotia-1.7174458.

CBC NewsPilot project in Nova Scotia using sugar kelp could improve ocean health.
https://www.cbc.ca/news/canada/nova-scotia/kelp-shellfish-healthy-ocean-su
stainable-1.6164349.

L.M. D’Anna, G.D. Murray, Perceptions of shellfish aquaculture in British Columbia
and implications for well-being in marine social-ecological systems, Ecol. Soc. 20
(2015), https://doi.org/10.5751/ES-07319-200157.

T.M. Dalton, D. Jin, Attitudinal factors and personal characteristics influence
support for shellfish aquaculture in Rhode Island (US) coastal waters, Environ.
Manag. 61 (2018) 848-859, htps://doi.org/10.1007/500267-018-1011-z.

LP. Davies, V. Carranza, H.E. Froehlich, R.R. Gentry, P. Kareiva, B.S. Halpern,
Governance of marine aquaculture: Pitfalls, potential, and pathways forward, Mar.
Policy 104 (2019) 29-36, https://doi.org/10.1016/j.marpol.2019.02.054.

A. Doeksen, D. Symes, Business strategies for resilience: the case of zeeland’s oyster
industry, Sociol. Rural. 55 (2015) 325-342, https://doi.org/10.1111/s0ru.12099.
C.M. Duarte, A. Bruhn, D. Krause-Jensen, A seaweed aquaculture imperative to
meet global sustainability targets, Nat. Sustain. 5 (2022) 185-193, https://doi.org/
10.1038/541893-021-00773-9.

K.S. Evans, X. Chen, C.A. Robichaud, A hedonic analysis of the impact of marine
aquaculture on coastal housing prices in maine, Agric. Resour. Econ. Rev. 46
(2017) 242-267, https://doi.org/10.1017 /age.2017.19.

L. Falconer, K. Cutajar, A. Krupandan, E. Capuzzo, R.A. Corner, T. Ellis, K. Jeffery,
E. Mikkelsen, H. Moore, F.X. O’Beirn, P. O’Donohoe, N.M. Ruane, R. Shilland,

P. Tett, T.C. Telfer, Planning and licensing for marine aquaculture, Rev. Aquac. 15
(2023), https://doi.org/10.1111/raq.12783.

FAO, 2022. The State of World Fisheries and Aquaculture. Food and Agriculture
Organization of the United Nations, Rome. https://doi.org/10.4060/cc0461en.
M. Flaherty, G. Reid, T. Chopin, E. Latham, Public attitudes towards marine
aquaculture in Canada: insights from the Pacific and Atlantic coasts, Aquac. Int. 27
(2019) 9-32, https://doi.org/10.1007/5s10499-018-0312-9.

Y. Fournis, M.-J. Fortin, From social ‘acceptance’ to social ‘acceptability’ of wind
energy projects: towards a territorial perspective, J. Environ. Plan. Manag. 60
(2017) 1-21, https://doi.org/10.1080/09640568.2015.1133406.

Halley E. Froehlich, R.R. Gentry, B.S. Halpern, Conservation aquaculture: shifting
the narrative and paradigm of aquaculture’s role in resource management, Biol.
Conserv. 215 (2017) 162-168, https://doi.org/10.1016/j.biocon.2017.09.012.
Halley E. Froehlich, R.R. Gentry, M.B. Rust, D. Grimm, B.S. Halpern, Public
perceptions of aquaculture: Evaluating spatiotemporal patterns of sentiment
around the world, PLoS ONE 12 (2017) 1-18, https://doi.org/10.1371/journal.
pone.0169281.

T.A. Gibson, NIMBY and the civic good, City Community 4 (2005) 381-401,
https://doi.org/10.1111/j.1540-6040.2005.00144.x.

N. Gunningham, R.A. Kagan, D. Thornton, S. Law, S. Inquiry, N. Spring,

N. Gunningham, R.A. Kagan, D. Thornton, Social license and environmental
protection: Why businesses go beyond compliance, LSI 29 (2017) 307-341,
https://doi.org/10.1111/j.1747-4469.2004.tb00338.x.

B. Hersoug, E. Mikkelsen, T.C. Osmundsen, What's the clue; better planning, new
technology or just more money? - The area challenge in Norwegian salmon
farming, Ocean Coast. Manag. 199 (2021) 105415, https://doi.org/10.1016/].
ocecoaman.2020.105415.

E. Hoffman, M. Bernier, B. Blotnicky, P.G. Golden, J. Janes, A. Kader, R. Kovacs-Da
Costa, S. Pettipas, S. Vermeulen, T.R. Walker, Assessment of public perception and
environmental compliance at a pulp and paper facility: a Canadian case study,
Environ. Monit. Assess. 187 (2015) 766, https://doi.org/10.1007/s10661-015-
4985-5.

J.J. Holden, B. Collicutt, G. Covernton, K.D. Cox, D. Lancaster, S.E. Dudas, N.

C. Ban, A.L. Jacob, Synergies on the coast: Challenges facing shellfish aquaculture
development on the central and north coast of British Columbia, Mar. Policy 101
(2019) 108-117, https://doi.org/10.1016/j.marpol.2019.01.001.

K. Jeffery, S.C. Mangi, H. Conejo-Watt, A. Muench, K. Hyder, The potential of the
UK inshore fleet to switch or integrate aquaculture to form a more holistic seafood
production system, Ocean Coast. Manag. 202 (2021) 105503, https://doi.org/
10.1016/j.ocecoaman.2020.105503.

C.N. Johnson. Voices of the North Shore: The Lobster Fishery of Pictou County,
(Master’s Thesis), St, Mary’s University, 2023.

A. Joyce, R. Canessa, Spatial and temporal changes in access rights to shellfish
resources in British Columbia, Coast. Manag. 37 (2009) 585-616, https://doi.org/
10.1080/08920750903097517.

A.L. Joyce, T.A. Satterfield, Shellfish aquaculture and first nations’ sovereignty: the
quest for sustainable development in contested sea space, Nat. Resour. Forum 34
(2010) 106-123, https://doi.org/10.1111/j.1477-8947.2010.01297 x.

H. Kosichek. Evaluating the potential for seaweed aquaculture in Nova Scotia
(Master’s Thesis), Dalhousie University, 2022.

P. Kraly, J. Weitzman, R. Filgueira, Understanding factors influencing social
acceptability: Insights from media portrayal of salmon aquaculture in Atlantic
Canada, Aquaculture 547 (2022), https://doi.org/10.1016/j.
aquaculture.2021.737497.

11

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

Marine Policy 171 (2025) 106445

P. Ladwig, K.E. Dalrymple, D. Brossard, D.A. Scheufele, E.A. Corley, Perceived
familiarity or factual knowledge? Comparing operationalizations of scientific
understanding, Sci. Public Policy 39 (2012) 761-774, https://doi.org/10.1093/
scipol/scs048.

K.-H. Lee, J. Noh, J.S. Khim, The blue economy and the united nations’ sustainable
development goals: challenges and opportunities, Environ. Int. 137 (2020) 105528,
https://doi.org/10.1016/j.envint.2020.105528.

D. Lewis, S. Francis, K. Francis-Strickland, H. Castleden, R. Apostle, If only they
had accessed the data: Governmental failure to monitor pulp mill impacts on
human health in Pictou Landing First Nation, Soc. Sci. Med. 1982 (288) (2021)
113184, https://doi.org/10.1016/j.socscimed.2020.113184.

C. Mather, L. Fanning, Is social licence “going rogue”? Geogr. J. 185 (2019)
498-504, https://doi.org/10.1111/geo0j.12322.

N.A. Mazur, A.L. Curtis, Understanding community perceptions of aquaculture:
lessons from Australia, Aquac. Int. 16 (2008) 601-621, https://doi.org/10.1007/
§10499-008-9171-0.

AK. Michaelis, W.C. Walton, D.W. Webster, L.J. Shaffer, Cultural ecosystem
services enabled through work with shellfish, Mar. Policy 132 (2021) 104689,
https://doi.org/10.1016/j.marpol.2021.104689.

K. Moffat, J. Lacey, A. Zhang, S. Leipold, The social licence to operate: a critical
review, For. Int. J. For. Res. 89 (2016) 477-488, https://doi.org/10.1093/forestry/
cpv044.

K. Moffat, A. Zhang, The paths to social licence to operate: an integrative model
explaining community acceptance of mining, Resour. Policy 39 (2014) 61-70,
https://doi.org/10.1016/j.resourpol.2013.11.003.

N. Moon, Development Pathways in Aquaculture: Factors that Influence
Consolidation of Ownership and Inhibit Success of Small-Scale Producers
(Bachelor’s Thesis), Bates College (2021).

Municipality of Argyle, Aquaculture Development Area — Shellfish and Marine
Plants, https://www.aquacultureargyle.com/ada (accessed 1.11.24).

G. Murray, L. D’Anna, Seeing shellfish from the seashore: The importance of values
and place in perceptions of aquaculture and marine social-ecological system
interactions, Mar. Policy 62 (2015) 125-133, https://doi.org/10.1016/j.
marpol.2015.09.005.

Nova Scotia Department of Fisheries and Aquaculture, Aquaculture Research and
Development Funding Program, https://novascotia.ca/fish/aquaculture/research
-development/ (accessed 3.15.24).

Nova Scotia Department of Fisheries and Aquaculture, Information for the Public,
https://novascotia.ca/fish/aquaculture/public-information/ (accessed 8.9.24).
Nova Scotia Department of Fisheries and Aquaculture, Licensing and Leasing,
https://novascotia.ca/fish/aquaculture/licensing-leasing/ (accessed 8.7.24).
Nova Scotia Department of Fisheries and Aquaculture, Site Mapping Tool, https://
novascotia.ca/fish/aquaculture/site-mapping-tool/ (accessed 1.26.24).

Nova Scotia Department of Fisheries and AquacultureThe Argyle Aquaculture
Development Area (ADA) Pilot Project Overview 2024. https://novascotia.ca
/argyle-aquaculture-development-area/docs/argyle-ada-pilot-project-overview.
pdf.

D. Olivier, L. Heinecken, S. Jackson, Mussel and oyster culture in Saldanha Bay,
South Africa: potential for sustainable growth, development and employment
creation, Food Secur 5 (2013) 251-267, https://doi.org/10.1007/s12571-013-
0244-1.

M.S. Olsen, V.S. Amundsen, T.C. Osmundsen, Exploring public perceptions and
expectations of the salmon aquaculture industry in Norway: a social license to
operate? Aquaculture 574 (2023) 739632 https://doi.org/10.1016/j.
aquaculture.2023.739632.

M.E. Rector, R. Filgueira, J. Grant, Does eco-certification change public opinion of
salmon aquaculture in Canada? a comparison of communities with and without
salmon farms, Aquac. Econ. Manag. 28 (2023) 32-55, https://doi.org/10.1080/
13657305.2023.2196948.

K.L. Riley, L.C. Wickliffe, J.A. Jossart, J.K. MacKay, A.L. Randall, G.E. Bath, M.
B. Balling, B.M. Jensen, J.A. Morris Jr, An Aquaculture Opportunity Area Atlas for
the U.S. Gulf of Mexico, NOAA Technical Memorandum NOS NCCOS 299,
Beaufort, NC, 2021, p. 545, https://doi.org/10.25923/8cb3-3r66.

J. Rostan, S.-L. Billing, J. Doran, A. Hughes, Creating a social license to operate?
Exploring social perceptions of seaweed farming for biofuels in Scotland, Northern
Ireland and Ireland, Energy Res. Soc. Sci. 87 (2022) 102478, https://doi.org/
10.1016/j.erss.2021.102478.

P. Sanchez-Jerez, I. Karakassis, F. Massa, D. Fezzardi, J. Aguilar-Manjarrez,

D. Soto, R. Chapela, P. Avila, J.C. Macias, P. Tomassetti, G. Marino, J.A. Borg,

V. Franicevié, G. Yucel-Gier, L.A. Fleming, X. Biao, H. Nhhala, H. Hamza,

A. Forcada, T. Dempster, Aquaculture’s struggle for space: the need for coastal
spatial planning and the potential benefits of Allocated Zones for Aquaculture
(AZAs) to avoid conflict and promote sustainability, Aquac. Environ. Interact. 8
(2016) 41-54, https://doi.org/10.3354/2ei00161.

H.T. Sandersen, I. Kvalvik, Access to aquaculture sites: a wicked problem in
Norwegian aquaculture development, Marit. Stud. 14 (2015) 10, https://doi.org/
10.1186/s40152-015-0027-8.

O.M. Schei, V.S. Amundsen, K.A. Alexander, R. Thorarinsdottir, M. Wilke, T.

C. Osmundsen, Social license to operate for aquaculture — a cross-country
comparison, Aquaculture (2024) 740662, https://doi.org/10.1016/j.
aquaculture.2024.740662.

M.J. Simis, H. Madden, M.A. Cacciatore, S.K. Yeo, The lure of rationality: Why does
the deficit model persist in science communication? Public Underst. Sci. 25 (2016)
400—414, https://doi.org/10.1177/0963662516629749.

S. Smith-Godfrey, Defining the blue economy, Maritime Affairs 12 (2016) 58-64,
https://doi.org/10.1080/09733159.2016.1175131.



M.E. Rector and R. Filgueira

[63]

[64]
[65]
[66]

[67]

[68]

[69]

[70]

[71]

[72]

E. Spanou, J.O. Kenter, M. Graziano, The effects of aquaculture and marine
conservation on cultural ecosystem services: an integrated hedonic — eudaemonic
approach, Ecol. Econ. 176 (2020) 106757, https://doi.org/10.1016/j.
ecolecon.2020.106757.

Stantec Road Map for Aquaculture Investment in Nova Scotia 2009. https://nova
scotia.ca/fish/documents/roadmapforaquaculture-rpt2010.pdf.

Statistics Canada Aquaculture Production and Value Table 32-10-0107-01 2021.
Statistics Canada, Focus on Geography Series, 2021 Census of Population - Pictou
County. https://www12.statcan.gc.ca/census-recensement/2021/as-sa/fogs-spg
/page.cfm?lang=E&topic=1&dguid=2021A00031212 (accessed 1.10.24).

P. Stévant, C. Rebours, A. Chapman, Seaweed aquaculture in Norway: recent
industrial developments and future perspectives, Aquac. Int. 25 (2017) 1373-1390,
https://doi.org/10.1007/5s10499-017-0120-7.

Stump, K., Impact of Oyster Aquaculture in Virginia on Waterfront Property Values
(Master’s Thesis), Virginia Tech, 2019.

P.O. Sudhakaran, G. Puggioni, H. Uchida, J. Opaluch, Do oyster farms actually
reduce the property values? Empirical evidence from Rhode Island, Aquac. Econ.
Manag. 25 (2021) 202-222, https://doi.org/10.1080/13657305.2020.1869857.
F.M. Suplicy, L.F. Vianna, N. de, G.S. Rupp, A.L.T. Novaes, L.H.P. Garbossa, R.V. de
Souza, J. Guzenski, S.W. da Costa, F.M. Silva, A.A. dos Santos, Planning and
management for sustainable coastal aquaculture development in Santa Catarina
State, south Brazil, Rev. Aquac. 9 (2017) 107-124, https://doi.org/10.1111/
raq.12107.

The Washington Post. In Nova Scotia, a dispute between fishermen and a pulp mill
escalates with a standoff at sea 2018. https://www.washingtonpost.com/nation/2
018/10/25/nova-scotia-dispute-between-fishermen-pulp-mill-escalates-with-st
and-off-sea/.

J.S. Turner, M.L. Kellogg, G.M. Massey, C.T. Friedrichs, Minimal effects of oyster
aquaculture on local water quality: Examples from southern Chesapeake Bay, PLOS
ONE 14 (2019) 0224768, https://doi.org/10.1371/journal.pone.0224768.

12

[73]

[74]

[75]

[76]

[771

[78]

[79]

[80]
[81]

[82]

Marine Policy 171 (2025) 106445

WA Government, 2023. Aquaculture development zones [WWW Document]. URL
(https://www.fish.wa.gov.au/fishing-and-aquaculture/aquaculture/aquaculture%
20zones/Pages/default.aspx) (accessed 1.30.24).

J. Weitzman, R. Filgueira, J. Grant, Identifying key factors driving public opinion
of salmon aquaculture, Mar. Policy 143 (2022), https://doi.org/10.1016/j.
marpol.2022.105175.

D. Whitmarsh, M.G. Palmieri, Social acceptability of marine aquaculture: the use of
survey-based methods for eliciting public and stakeholder preferences, Mar. Policy
33 (2009) 452-457, https://doi.org/10.1016/j.marpol.2008.10.003.

Whitmore, E.H., Cutler, M.J., Thunberg, E.M., Social License to Operate in the
Aquaculture Industry: A Community-Focused Framework, NOAA Technical
Memorandum NMFS-NE; 287,2022.

J.W.M. Wijsman, K. Troost, J. Fang, A. Roncarati, Global Production of Marine
Bivalves. Trends and Challenges, in: A.C. Smaal, J.G. Ferreira, J. Grant, J.

K. Petersen, @. Strand (Eds.), Goods and Services of Marine Bivalves, Springer
International Publishing, Cham, 2019, pp. 7-26, https://doi.org/10.1007/978-3-
319-96776-9_2.

M. Wolsink, Wind Power: Basic Challenge Concerning Social Acceptance, in: R.
A. Meyers (Ed.), Encyclopedia of Sustainability Science and Technology, Springer,
New York, NY, 2012, pp. 12218-12254, https://doi.org/10.1007/978-1-4419-
0851-3_88.

S. Wood, R. Filgueira, Drivers of social acceptability for bivalve aquaculture in
Atlantic Canadian communities, Ecol. Soc. 27 (2022), https://doi.org/10.5751/ES-
13358-270309.

R. Woodburn. Zoned Leasing Impact On Shellfish Aquaculture Industry
Development (, Master’s Thesis), University of New England, 2022.

B. Wynne, Knowledges in Context, Sci. Technol. Hum. Values 16 (1991) 111-121,
https://doi.org/10.1177/016224399101600108.

A. Zhang, K. Moffat, J. Lacey, J. Wang, R. Gonzalez, K. Uribe, L. Cui, Y. Dai,
Understanding the social licence to operate of mining at the national scale: a
comparative study of Australia, China and Chile, J. Clean. Prod. 108 (2015)
1063-1072, https://doi.org/10.1016/j.jclepro.2015.07.097.



