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Table 1. Factor arrays as were used for data interpretation following 

the “crib sheet” method. 
 Factors 

Statement F1 F2 F3 

1 Large-scale seaweed farms run by multi-national companies is the way forward -4 -4 -2 

2 Locally run small to medium scale seaweed farms are the way forward -1 3 -2 

3 Local economic benefits should be put above nation-wide economic benefits 0 0 0 

4 Seaweed cultivation in should be developed for local markets -3 1 -3 

5 Seaweed cultivators should manage the risks of any adverse environmental impacts 3 0 0 

6 Seaweed cultivators should behave responsibly 3 1 2 

7 Seaweed cultivation should take place offshore -1 -3 -1 

8 Seaweed cultivation should enrich communities through traditional uses and knowledge re-
enforcement -2 -1 -1 

9 Seaweed cultivators should communicate with other users of the sea 1 -1 0 

10 Environmental sustainability of seaweed cultivation should be a priority  4 4 0 

11 Seaweed cultivators should involve stakeholders in influencing plans 0 2 2 

12 Co-operatives are a viable development option for seaweed cultivation companies -2 2 1 

13 Seaweed cultivation should provide community benefits and local jobs 2 3 2 

14 Seaweed cultivators should engage with local communities 1 1 1 

15 The current regulatory processes for seaweed cultivation are fit for purpose -1 -3 -4 

16 Seaweed cultivators should be aware of the social contexts that they work in 1 -2 -1 

17 The current regulatory processes for seaweed cultivation are not fit for purpose 0 0 4 

18 Seaweed cultivation is more environmentally acceptable than finfish cultivation 0 2 1 

19 Seaweed cultivators should provide transparent information about farming techniques to the 
public 2 -2 0 

20 Seaweed cultivators should rely on regulators to establish best-practice guidelines -3 -1 -3 

21 Seaweed cultivators should work with researchers to understand and improve seaweed 
cultivation techniques and impacts 1 0 3 

22 Seaweed cultivation should have wider benefits that reduce environmental impacts in 
another sector -2 1 -1 

23 Seaweed cultivators should aim to reduce environmental impacts in other sectors -1 -2 -2 

24 Seaweed cultivators should learn from other areas or countries 0 0 1 

25 Engagement should begin at the outset of planning 2 -1 3 

  Items ranked at +4    

  Items ranked higher in factor 1 Array than in other factor arrays    

  Items ranked lower in factor 1 Array than in other factor arrays    

  Items ranked at -4    

  Items ranked at 0    
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Table 2. Consensus statements – those that do not distinguish 

between any pair of Factors 
 

Statement Factor 1 Factor 2 Factor 3 

 Q-SCR Z-SCR Q-SCR Z-SCR Q-SCR Z-SCR 

3 Local economic benefits should be put above nation-
wide economic benefits 

0 -0.30 0 0.34 0 0.10 

*14 Seaweed cultivators should engage with local 
communities 

1 0.69 1 0.56 1 0.65 

*18 Seaweed cultivation is more environmentally 
acceptable than finfish cultivation 

0 0.21 2 0.65 1 0.28 

*23 Seaweed cultivators should aim to reduce 
environmental impacts in other sectors 

-1 -0.64 -2 -0.69 -2 -1.15 

24 Seaweed cultivators should learn from other areas 
or countries 

0 0.00 0 0.21 1 0.65 

The Z-scores for these statements are all non-significant at P>0.1 and those flagged with an * are also non-significant at P>.05.  

 

Further quotes from the factor analysis.  

Factor 1: Environmental sustainability and responsible practices 
On prioritisation of environmental sustainability (statement 10): 

"Well, I suppose ‘cause that’s where I come from, so for me that’s, you know, that 

[environmental sustainability] should be in the top box of everything. And it’s 

easier to do it with new stuff than it is with old stuff." – B32 (Scotland, 

Government & Regulation) 

On responsible behaviour of operators (statement 5): 

“If the community’s not on board, you’re going to have issues with your license, 

people complaining and it might also be difficult to find staff to run the seaweed 

farm because you tend to need local support, especially from the fishermen.” – 

A42 (Wales, Civil Society) 

On cooperatives as a viable business development model (statement 12): 

“I think if fishermen and marine users are gonna do it going forward then they’re 

probably not gonna want to do it as a cooperative, probably going to want to do 

it on an individual basis or at least a very small team. It’d probably be a private 

business.” – A6 (Wales, Aquaculture)  

On seaweed cultivation providing reduce environmental impact of other sectors (statement 22): 

“The reason that I’m moving that down is because I think unless the sector is 

being… unless there’s some benefit to the sector to reduce the impacts of other 

industries, such as an industry itself applying to grow seaweed to mitigate its 

impact, I don’t think it’s fair to expect other cultivators that are engaging in an 

industry which otherwise has relatively good sustainability credentials. I don’t 

think it’s reasonable for them to have to… for their industry to be guided by the 

need of other industries to reduce their impact. So, I fully accept that there is a 
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place for seaweed cultivation in terms of reducing some potentially… some 

impacts but I don’t think it should be the guiding principle of the industry.” – B38 

(Scotland, Government & Regulation) 

Factor 2: Smaller scales, local social benefits, and environmental sustainability 
On environmental sustainability (statement 10): 

“I think the top one is top one because it’s fundamental to everything really 

where you start, whether it’s with finfish aquaculture, seaweed, whatever, if it’s 

not environmentally sustainable then we shouldn’t be doing it. End of story. 

Everything else is subsidiary to that.” – B64 (Scotland, Aquaculture) 

On community benefits and local jobs (statement 13): 

“So, mostly coastal areas and things are… really isolated and all the rest of it and 

tend to be either isolated or they’re dominated by tourism and retirement and 

things like this. So yeah, that’s my all year round jobs and community benefits. So 

obviously that’s… to me it’s very, very important that we don’t end up with the 

multi, you know, big, big business involved that aren’t interested in investing in 

the local community. And you come back to food miles and using the products 

locally, hopefully if it’s a community business or very focussed on the community 

they’ll make sure that certainly to start with and always maintain a percentage as 

much as possible that’s sold locally rather than looking to produce products that 

maximise profit, regardless of where they go to. That’s my view.” – A15 (Wales, 

Aquaculture) 

“‘Seaweed cultivation should provide community benefits and local jobs.’ Yes, I 

think without that it’s very hard to get any social license at all, so I think that’s 

really important.” – B15 (Scotland, Aquaculture) 

On seaweed cultivation taking place offshore (statement 7): 

“I think it should take place everywhere and initially in-shore so it can get started 

and it shouldn’t be a, you know, ‘we think it’s a lovely idea but we don’t wanna 

see it.’” – A15 (Wales, Aquaculture) 

“[Statement 7] I don’t necessarily agree with that. I think large scale seaweed 

cultivation is better suited offshore but I think there is still definitely a place for 

seaweed cultivation in the, where I say offshore, I don’t necessarily mean 12 

nautical miles offshore, I mean in sort of areas which are not constrained coastal 

locations. So, I don’t think that all seaweed cultivation has to take place further 

offshore. I think there is a place in the coastal environment as well.” – B38 

(Scotland, Government and Regulation) 

On seaweed cultivators being aware of the social contexts that they work in (statement 16): 

“I don’t think that having small scale farms will, unless it’s just to supply say local 

restaurants and so forth, will cut it for an industry. So, the way forward, the 

alternatives being multinationals or cooperatives, so I would go for cooperatives 

and the reason being is that it’s an opportunity, this blue economy, for it to be 

locally led industry rather than corporates coming in.” – A4 (Wales, Civil Society) 
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Factor 3: Regulation and business development 
On statement 17, the current regulatory processes are fit for purpose: 

“There’s my lobster man, [name], he can put 10 or 20,000 pots, whatever he 

wants to put out there, but on the flipside if I wanna grow some seaweed it’s kind 

of an arduous process and it’s quite restrictive. So there seems to be a kind of… 

the current regulations are not fit for purpose because they’re not opening the 

door to small seaweed farmers and producers.” – A13 (Wales, Fisheries and 

Aquaculture) 

“I think we don’t know enough about biosecurity for seaweed farming at this 

stage, I would argue. It might be extremely low risk to move these species around 

the country or between countries or around or between regions even as well. It 

might be but I don’t think we know that at this stage so that’s an example. I think 

the industry is running ahead of regulation, it’s gonna take a while for regulation 

to catch up.” – C21 (England, Others)  

On statement 21, seaweed cultivators should work with researchers: 

“I think people are probably in for a little bit of a disappointment in general, 

which will be interesting to see how that impacts the industry, but whenever I try 

to speak to people I always try to see, ‘Look, it’s part of the answer, it’s not the 

answer. There are other things that we need to try and do.’ But I think the 

promise is there but it’s been massively overhyped.” – C1 (England, Aquaculture 

and Fisheries) 

“‘Seaweed cultivators should work with researchers to understand and improve…’ 

I think we need to do a bit more work around that so I’m gonna agree with that 

reasonably strongly. We’re doing a lot of work around regulation mapping 

positioning but not any work in a lab on actually cultivation techniques and 

impacts, and there’s some sort of research missing there, I think, from the 

regulatory perspective.” C24 – (England, Government and Regulation)  

On statements 1 and 2 about the scale of operations: 

“I think there’s always gonna be a place for artisanal seaweed production and I 

think that’s great. I think that’s really nice. But I think in terms of developing a 

viable seaweed industry, I think that’s [large scale] an important part of it.” – C21 

(England, Others) 

Consensus statements 

“I’m just saying that what benefits there are, which I would imagine would be 

smaller scale, will go please to the local people and I approve of developing things 

for local markets, because we shouldn’t be shipping smoked salmon across the 

globe in planes. You know, we should not be shipping seaweed around the globe 

if we can help it; whatever we use it for it’s nice if things… well, what about other 

listings they have in the national planning framework? 20-minute 

neighbourhoods or whatever. You know those things? Yeah, we should live as 

locally as we reasonably can, so that’s important. ” – B64 
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“I would go further and say it shouldn’t just be tokenistic engagement, but local 

communities should be shaping how this is done.” – B28 
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Literature review 

1. Introduction: What is social license to operate? 
Social license (or, licence) to operate (SLO) is an industry coined term pertaining to the likelihood of 

garnering ongoing support from local communities for industrial operations which have social and 

environmental costs [2]. It is not a “license” within the remit of the rules of planning and consenting 

or policy but is an informal consent which is increasingly being considered by industry as a business 

risk management strategy, necessary for the smooth running of operations. For example, reducing 

the likelihood of objections to planning and consenting, stakeholder conflict, the risk of reputational 

damage, and legal challenges [3]–[7]. Within academic study, SLO was originally explored within the 

context of heavy, resource extraction industries, such as mining (see for example [7]) and paper 

manufacturing (see for example [4]). Since 2010, the concept has been successfully applied to 

marine sectors [8], particularly those with environmental, visible and spatial interactions with 

communities and other users of the sea (e.g. marine conservation [9] and finfish farming [10], [11]).  

While SLO has successfully been argued, within academic literature, as another term for ‘legitimacy’ 

[3], it is still considered relevant and useful as its use within industry and governmental organisations 

is prevalent [11]. For example, the United Kingdom [12], the European Commission [13], the United 

States of America [14] and have New Zealand [15], all have industry-informed governmental 

documents either directly relating to social license to operate or referencing the concept.  

There are several models of SLO that have been applied in the literature, the most prevalent being 

Thomson and Boutilier model from 2011 [16] and the Zhang et al model from 2014 [7]. The former 

describes four “levels” of SLO, ranging from SLO being withheld or withdrawn, to acceptance, to 

approval, to psychological identification. They describe four factors that influence where a company 

may fall on the “levels”, these are economic legitimacy, socio-political legitimacy, interactional trust 

and institutionalised trust. The latter model differs in it describes SLO as a feedback loop involving 

fairness, trust, and confidence. Despite these models gaining some traction, the limited amount of 

research used to describe them as well as their terrestrial and heavy industry origins they have not 

been widely adopted in marine sectors. [11] advise that as aquaculture is a unique industry with 

complex relationships with coastal communities and other users of the sea, there needs to be more 

research in order to develop a model for SLO for the aquaculture industry. A full review of the 

literature on SLO for aquaculture can be found in [14]. This review reports on the state of the art in 

SLO research for seaweed cultivation in particular.   

1.1 Social license to operate and seaweed cultivation 
Seaweed cultivation in Europe and North America is increasingly being looked to as a growth sector 

in the transition to a sustainable Blue Economy [17]. From pharmaceuticals to health and beauty, to 

plastics and biofuels, the demand for seaweed for commercial use, is expanding. In order to 

accommodate this demand and for farms to be economically viable, mechanised farming and large 

areas of sea will be required [18]. The social acceptability of different marine industries and uses can 

depend on set boundaries, such as the rules and regulations (law and policies) governing the 

activities and the biophysical interactions of the activity, and softer more changeable aspects such as 

community opinions, the media, and individual agency  [19]–[21]. Currently, there are few studies on 

the social interactions that commercial scale seaweed production has or is likely to have in 

developed nations. However, the literature available identifies the potential for stakeholder conflict 

and competition for space [22], [23], and community opposition [24]. It is well documented that 

social opposition to aquaculture of some species, particularly fin fish farming, can lead to reduction 
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in available space for the activity, increased costs and associated reputational damage caused by 

media and community campaigns, and legal challenges [23], [25]–[35]. Likewise, there is evidence 

that engaging in activities that address the concerns that stakeholders and opposition groups may 

have, can reduce the likelihood of social opposition [4], [7], [23], [31], [36], [37].   

Seaweed cultivation will have both positive and negative environmental interactions [17], [18], 

particularly at commercial scales, and agents (individuals and/ or organisations) can use arguments 

based on such impacts to justify opposition [1]. SLO can provide a useful framework for the seaweed 

industry to manage the risk of social opposition to expansion [1]. SLO can also encourage the 

development of communication and good practice strategies by operators and can present a way for 

communities and other users of the marine environment to negotiate beyond compliance behaviour 

from the industry. In order to assess the full extent of social research applicable to SLO for seaweed 

cultivation, the following case-studies report on the existing literature on social impact, social 

acceptability and SLO for seaweed cultivation. Two regions were chosen that have comparable 

political, social, cultural, and economic contexts to the United Kingdom and critically, where the 

industry is expanding. Thus, evidence from the European Union (EU), the United States of America 

(USA), and the United Kingdom (UK), collected through a desk study, is presented, followed by a 

short discussion on lessons learned.  

Note: In studies and consultation reports conducted by the lead author, engaging with community 

stakeholders, policy representatives and seaweed supply-chain, it was established that seaweed 

cultivation, particularly in the UK, can be mistaken for, or confused with hand or mechanical 

harvesting or gathering of wild seaweeds [23], [38], [39]. To avoid misrepresentation of these three 

different industries (and a few other key terms), Table 1 provides a list of the key terms and their 

definitions used throughout this report.   

Table 1: Key terms and their definitions. 

Term Definition  

Aquaculture Aquaculture is the farming of aquatic organisms, including fish, 
molluscs, crustaceans and aquatic plants. Farming implies some form 
of intervention in the rearing process to enhance production, such as 
regular stocking, feeding, protection from predators, etc. Farming also 
implies individual or corporate ownership of the stock being farmed 
[40]. 

Seaweed Algae that are defined as aquatic multi-cellular photosynthesising 
organisms usually attached to the seabed by holdfasts that do not 
absorb nutrients (i.e. are not roots). Three main types exist (brown, 
green, and red) that differ greatly in their life cycles, bodily 
organisations, and biochemistry [17]. 

Seaweed cultivation The deliberate introduction of seaweed to the environment on/in 
human-made infrastructure either by seeding or transplanting young 
seaweed onto/ into humanmade infrastructure or installing man-made 
infrastructure to allow seaweed spores to naturally establish and grow. 
Once the seaweed biomass has reached the desired size, or is in need 
of removal, it is harvested through manual or mechanical processes 
(built on the definition in [41]). 

Wild harvesting The removal of part of, or all of, a wild living seaweed from its natural 
position of growth. Wild harvesting can include hand picking, hand 
cutting (with hand-held scissors or rake), and mechanical removal 
(built on the definition in [41]). 
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Gathering The collection of any wild or cultivated seaweed no longer in the 
position of growth. This typically refers to beach/shore-cast seaweed 
(built on the definition in [41]). 

Social license to 
operate 

“The ongoing acceptance or approval of an operation by those local 
communities stakeholders that are affected by it and who can affect its 
profitability” [42]. 

Community of place/ 
local community 

A group of intercommunicating people who live in a particular 
geographical area. Used in this paper for communities that live within 
close proximity to a proposed seaweed cultivation site, or the 
infrastructure required to run such an operation such as slipways, ports 
and harbours. 

Community of interest A group of people who share an interest in a specific subject area or 
activity, but who may be geographically dispersed, but are 
intercommunicating through organised group activities either in 
person or via the internet, and through internet mediated forums. 

Stakeholder A person or organisation with a recognised interest in an operation or 
activity. E.g. regulators, businesses, environmental Non-Governmental 
Organisations, citizens. 

 

2. Overview of social impact, social acceptability, and social license 

to operate evidence related to seaweed cultivation 

2.1 The United Kingdom  
The UK seaweed industry is still in its infancy, with only a few small commercial operations and small 

experimental farms [43]. An estimated 10% of seaweed production in the UK is accredited to 

cultivation, the rest is wild harvesting or gathering [44]. However, conditional support for seaweed 

cultivation from governmental bodies is evident. In 2017 the Scottish Government released a 

Seaweed Cultivation Policy Statement, in support of ‘small to medium scale’ seaweed farms [45]. 

Within the Welsh Governments’ 2022 aquaculture location guidance, seaweed cultivation is 

acknowledged as an industry with development potential [46]. In a 2022 review for the Department 

for Environment, Food and Rural Affairs, seaweed cultivation was described as an industry with 

potential. However, regulatory, and societal challenges were also identified as barriers to growth 

[47]. Literature on the social interactions of seaweed cultivation in the UK uses qualitative interviews 

and focus groups [23], [48], mixed method questionnaires [39] and Q-method [49] and cover a broad 

range of topics, from exploring site-scale social license to operate to understanding the social 

acceptability of biofuels derived from seaweed.  

[48] explore both expert and public perception of biofuels from macroalgae. They found that local 

context influenced opinions, with the public who were used to marine activities and uses advising 

that seaweed cultivation could fit in, with careful planning. They also found converse views, where 

the public who moved to a location because of its local beauty, were concerned about visual and 

environmental impact. These findings are echoed across research into the social acceptability of 

different marine industries – where the “use” of marine resources is viewed differently between 

those who require or are used to seeing these resources used for a living and those who specifically 

see its use for leisure or beauty (see for example [50]–[53]). A second study [39] into public 

perceptions of biofuels derived from seaweed showed that people have conditional support for 

seaweed cultivation and critically, that these opinions are formed from previous experience and 

knowledge of industrial activities, including renewable energy technologies, land biofuels and 
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aquaculture. The paper also discusses the move from social acceptability (defined as the opinions of 

the wider public) to social license to operate (see Table 1 –different from social acceptability in that 

SLO relates to communities that directly interact with or will be impacted by an activity). It provides 

evidence that the scale of seaweed cultivation operations is the “keystone” for SLO, with smaller 

scale operations viewed as acceptable and even wanted and large-scale operations viewed as 

“industrialisation” and associated with negative social and environmental impacts. Biofuels from 

seaweeds would require significantly larger scale operations that are currently found in the UK.  

In a study [23] exploring social license to operate for seaweed cultivation at a site scale, interviews 

and workshops with stakeholders and community representatives showed that social and 

environmental context influenced opinions. Specifically, that effective communication and 

engagement with local communities is required when applying for planning permission. The 

prominence of this view was informed by recent opposition to a proposal for mechanical wild 

seaweed harvesting across islands in the west of Scotland. The authors found that the measures 

likely to increase the likelihood of social license to operate include local ownership and scale 

considerations. A further study [49] using q-method found that stakeholder groups in Scotland fall 

into three different perspectives on what would constitute socially sustainable seaweed cultivation 

value-chains. The first, focused on prioritising social and environmental sustainability, the second 

prioritised economic and environmental sustainability with a predilection for competing in the global 

market, and the third prioritised social and institutional sustainability with partiality towards local 

jobs.  

The papers described above shared similar findings in relation to the role that social context of 

operations, scale, policy and regulation, and communication and engagement play in determining 

the acceptability of seaweed cultivation, and on a more granular scale, the likelihood of garnering 

social license to operate for seaweed cultivation  [23], [39], [48], [49]. They also show that although 

there is currently broad support for seaweed cultivation both by the general public and those who 

live and work near operations, this support is conditional and not guaranteed. Critically, these 

papers demonstrate that effort related to social relations and ensuring that the seaweed cultivation 

industry (inclusive of land operations) is beneficial to the communities it will interact with, is 

fundamental to sustainable development of operations.    

2.2 The European Union  
In Europe, there is a growing demand for sustainable seaweed production which fits within the EU’s 

Blue Growth Agenda, EU Green Deal and post-Covid-19 recovery plan [43], [54]. Several EU projects 

have explored the cultivation of multiple macro-algae species over the last decade, including: 

cultivation techniques and materials (see for example AT-SEA http://www.atsea-project.eu/); bio-

refinery, genetics and diseases (see for example GENIALG https://genialgproject.eu/) and; 

development of products (see for example Macro Cascade https://www.bbi-

europe.eu/projects/macrocascade and MacroFuels https://www.macrofuels.eu/) [43]. Public 

deliverables and published papers from projects such as these, provide an increasing base of 

scientific evidence for the seaweed cultivation industry across the EU and in some cases, globally. 

Nevertheless, there is still limited evidence on the social interactions of seaweed cultivation across 

this supra-national region. What is available covers forecasting and predictions of social interactions, 

both positive and negative, based on literature, modelling, and potential stakeholder perspectives 

(see for example [22], [55]) with only one publication investigating stakeholder views in locations 

with operational seaweed cultivation concessions [23]. This is likely due to the nascent nature of the 

industry in the EU. As the industry expands and social and cultural challenges arise, the social license 

http://www.atsea-project.eu/
https://genialgproject.eu/
https://www.bbi-europe.eu/projects/macrocascade
https://www.bbi-europe.eu/projects/macrocascade
https://www.macrofuels.eu/
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to operate for seaweed cultivation, and low trophic aquaculture more broadly, will become vital to 

the industry’s development [30]. 

Bucke at al [55], [56] use project reviews and stakeholder workshops to highlight that stakeholder 

knowledge and opinions and good communication to the wider public, will be key to making co-

location of low-trophic mariculture (including cultivation of seaweeds), feasible. The social 

acceptability of such operations was seen as intertwined with licensing/permitting processes, where 

lack of acceptability was predicted to result in delays and increase costs to operators [55]. In their 

review of German EEZ multi-use projects in 2008, [56] predicted that communication with 

stakeholders should follow closely after economic and technological assessments of potential 

projects are made, to avoid the risk of conflict. In their quo vadimus article, [22] explore the 

perspective of social acceptability from the perspective of the consumer. They highlight the 

challenges of the behavioural and cultural changes required to make seaweed a part of European 

culinary experiences, especially in relation to home kitchens, where very little seaweed is consumed. 

They discuss the idea of promoting seaweed as “responsible consumption”, where eating seaweed 

products could be associated with environment positive behaviour, suggesting that this might 

improve preference for purchasing seaweed-based food. A study exploring social license to operate 

at seaweed cultivation sites across the EU [23], used stakeholder interviews and workshops to 

investigate the key aspects of seaweed cultivation operations that would aid social acceptability. The 

results call attention to the contextual nature of social acceptability and therefore the changing 

requirements needed for operators to garner social license to operate. They found that historical 

context of the area and the other industries operating within it, can influence community opinions of 

seaweed cultivation operations. Contexts which influenced community opinions negatively included 

prior negative experiences of aquaculture operations (including perceived poor stakeholder and 

community engagement from aquaculture companies, perceived reduction in space for fisheries, 

and storm events resulting in aquaculture equipment ending up on beaches), wild seaweed 

harvesting and gathering, and agriculture (monoculture in particular), and lack of trust in regulatory 

processes and the science used by regulators (from both community representative and seaweed 

cultivation operators’ perspectives). Contexts which influence community opinions positively 

included seaweed cultivations presumed environmental credentials and local ownership 

possibilities.  

2.3 The United States of America 
Within the USA, seaweed aquaculture is a comparatively new industry, with the commercial 

cultivation of the brown seaweed Saccharina latissima (Linnaeus) initiated during the last decade 

[57]. The current USA market for seaweed is expanding, with seaweed aquaculture being one of the 

fastest growing maritime industries off the East Coast [57]. It is increasingly being investigated and 

invested in a low-carbon blue industry, with the potential to not only provide beneficial ecosystem 

services, but also contribute to a shift to low-carbon jobs for coastal communities. As in the UK and 

the EU, research into the social interactions of the industry lags behind biophysical and technological 

developments. The studies that are available tend to take a seafood/ whole aquaculture industry 

approach, rather than a species of approach and include consumer as well as social acceptability 

issues [see for example [14], [58]]. However, there is one study that explicitly links the social 

acceptance of seaweed aquaculture with its potential environmental benefits and avoidance of 

conflict with coastal communities [59]. Work specifically on SLO for seaweed cultivation is currently 

being conducted by the Maine Aquaculture Innovation Centre on behalf of WWF-US.  
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3. Summary: working towards SLO for seaweed cultivation  
Seaweed cultivation in the UK is currently a nascent industry, but it is attracting a significant amount 

of interest from research, government, and industry [47], [60]. However, research in other 

aquaculture sectors, including low-trophic aquaculture, suggests that one of the key issues relating 

to expansion and smooth operation is social acceptability [29]. Across the EU, UK and USA there 

have been aquaculture operations that have either been stopped or significantly delayed due to 

social opposition, usually at a site scale. In the EU, the operations that have been affected include 

mussel and seaweed cultivators, as well as fish farms [23], [29]. In the UK, it is mainly fin fish 

operations that have been affected [28] and in the USA, mussel and fin fish farms that have 

experiences issues related to social opposition [32]. Although seaweed cultivation is currently 

garnering positive attention due to its potential as a low carbon and circular economy industry, the 

scale at which it needs to develop to be technologically and economically feasible, is likely to cause 

social friction, if not outright opposition. Social license to operate could offer a model for the 

industry to follow as it expands, to increase the likelihood of site-scale and wider social acceptability, 

reducing costs and time implications caused by social opposition. Likewise, it could empower 

communities to know what they can expect from the industry, ensuring that it is developed in a 

socially sustainable manner.  

There are currently only three studies on social license to operate for seaweed cultivation in the UK, 

despite widespread agreement from government and industry that garnering social acceptability for 

the industry is key for its successful development. Studies from the EU, and USA also point to a lack 

of understanding and the requirement for more research while the industry develops, so that it does 

not make the same mistakes as other aquaculture sectors (e.g. salmon farming). Table 2 provides a 

summary of the factors that seaweed cultivation operators can take into account to increase the 

likelihood of developing a SLO, based on both SLO and seaweed cultivation studies and SLO studies 

more broadly. The following five points provide an overview of UK-specific SLO research: 

1. Seaweed cultivation, although broadly viewed positively by the general public due to its 

perceived green credentials, is not exempt of conditions for support at a site scale. In other 

words, seaweed cultivation operations and operators do require a social license to operate.    

2. Communities and the general public have limited understanding of seaweed cultivation and 

its value-chains. They fill this knowledge gap with their understanding of other industries 

they perceive as being similar (e.g. finfish farming, agricultural monoculture etc), including 

the benefits and disbenefits. This issue is particularly acute where communities feel 

information on the industry is limited or non-existent.  

3. The scale of operations is key to garnering social license to operate. Large-scale operations 

are currently viewed less favourably than small-medium scale operations. Predictions 

suggest that operators looking to conduct large-scale farming will be required to conduct 

more activities that may contribute to social license than smaller-scale operations.  

4. There is a need to understand the socio-environmental and economic context in which the 

cultivation is taking place or is likely to take place.  For example, knowing the industries 

currently operating in the area, and those that have operated in the memorable past, as 

these are likely to influence how local community members will perceive new operations, 

and can inform which stakeholders should be involved in targeted engagement. Likewise, 

being cognisant of local communities’ relationships with their environment can help 

identification of red lines as well as areas of opportunity. Through this understanding, points 

of conflict and their sources can be identified. Opening avenues of communication and 
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compromise about conflict areas directly, with the appropriate stakeholders, at an early 

stage, can help towards their resolution.  

5. Trust in regulators and scientists and perceptions of the relationship between the two can 

influence how communities view the decisions that are made about seaweed cultivation 

concessions. In order for science relating to regulation and planning consents for seaweed 

cultivation to be viewed as trustworthy, it needs to be conducted by organisations and 

institutions at an arm’s length from both regulators and industry.     

Table 2: Key factors for industries and communities working towards Social Licence to Operate for 
seaweed aquaculture [1].  

Factor  Description  

Know your context Decisions on the acceptability of seaweed cultivation are affected 
by local issues and characteristics, including other users of the 
marine environment, local demography, local socio-economics, and 
current environmental issues relating to aquaculture and other local 
industries.  

Different scales of 
operations require 
different approaches 

The nature of smaller cultivation operations means that 
communities feel less threatened by the activity, find it easier to 
communicate issues when they arise, and consider this an organic 
relationship between community and company. Where activities 
are scaled up, it is necessary to build a formal engagement strategy 
to ensure quality communication and engagement that is 
considerate of the local context. 

Public participation, 
transparency of actions 
and information 

Communities and stakeholders require access to information about 
what operators are doing and why; this information needs to be 
provided in an easy to understand and timely manner. Further, 
there should be opportunity to debate this information and 
operators should seriously consider the feedback of local 
communities and stakeholders, and be willing to make changes 
where required and possible. 

Early, ongoing and quality 
communication  

 Early and ongoing communication is where industry makes a 
concerted effort to start a relationship with local communities at 
the very start of the development process and continues 
throughout operations until the farm is decommissioned. Good 
quality communication that includes transparency around negative 
social and ecological interactions has been shown to lead to trust 
between host communities and industry and to grant legitimacy 
and credibility for the actions of the industry in the eyes of the 
community. 

SLO is built on 
relationships 

SLO is built on positive and real relationships between individuals in 
the company and the community. Operations that are locally 
owned and have a workforce embedded in the local community 
(e.g. kids attending schools, workers joining local sports activities, 
and local festivals etc.) may find this easier. Operations that are 
larger scale may require specific allocation of resources to building 
these relationships (e.g. employing a local communications and 
engagement officer to be the main point of contact). When a 
relationship is functioning well, debates around acceptability are 
based on evidence about impacts and benefits, rather than the 
relationship itself. The reverse also applies, when the community-
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industry relationship is not functioning well, debates focus on the 
characteristics of the people/ community/ companies (including 
actions, reputation, and personal beliefs) who are involved in the 
debate rather than discussion about the activity. 

Trust and trustworthiness The individuals who are involved in building and maintaining 
relationships between the operators and the community, need to 
be viewed by each other as worthy of trust. This is linked with 
building relationships and being consistent and fair in decision-
making. 

Fairness in decision-
making procedures 

The way in which a company deals with issues related to its workers 
or the community, influences communities’ levels of trust and 
therefore their likelihood to grant SLO. One study shows that 
communities do not require that the company always take their 
side – so long as the procedure for deciding not to give the 
community what it requested was transparent and fair [61]. 

Environmental and 
sustainability concerns are 
key issues for communities 

It must be possible to reconcile the activity with the community's 
own vision of sustainable development. Where seaweed cultivation 
operations are perceived as threatening local ecology, they are less 
likely to gain SLO. Providing key information on potential 
environmental impacts as well as improvements and mitigation 
strategies can help people decide whether the risks are acceptable 
or not. It can also reduce the credibility of misinformation by 
showing that both positive and negative sides of the operations 
have been considered and there is “nothing to hide”. 

Providing local benefits Communities need to see equitably shared benefits as well as 
compensation for loss. This can come in the form of local 
employment, community grant schemes, and voluntary stewardship 
of local areas. The spectrum of cost of these activities is a 
consideration for seaweed cultivators, however, a study has shown 
that cheap but more meaningful actions can contribute towards 
SLO (e.g. running beach cleans) [62]. 

Perceived legitimacy of 
operator and operations 

There needs to be a belief by local communities and interest groups 
that seaweed cultivation activities and their operators are desirable, 
proper, and appropriate for the area. Key to this is balancing the 
scale of operations that will gain social license to operate with 
economic viability. Initial research from the GENIALG project 
suggests that this balance may be met by considering smaller scale 
farms, owned by the same company or separate small businesses as 
part of a cooperative, dispersed along the coastline [24]. 

External influences Global economic, political and social trends can influence 
community and public perceptions. It is important for operators and 
communities alike to understand how these external influences 
might interact with social license to operate terms and conditions.  
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