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Finding the right way to move forward with seaweed cultivation requires the relevant stakeholders to reach agreement on what goals/limits to set and subsequently what measures should be taken to achieve them. Using a Q-method approach and an analytical framework based on in-put legitimacy and the four pillars of sustainability, we discuss the answers of a diverse set of stakeholders to the question: how should commercial seaweed cultivation in Scotland develop? Our results reveal three main discourses. The first focused on environmental and social sustainability, the second on accessing global markets, economic and environmental sustainability and the third prioritized jobs and social and institutional sustainability. The areas of consensus across the factors included the perception that large-scale and multi-national owned farms are not the ideal model for development of the industry in Scotland. All participants advised that the current regulatory regime for seaweed cultivation requires improvement. These results are discussed within the analytical framework and a prediction of the factors required to establish a legitimate seaweed cultivation industry in Scotland is presented.
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INTRODUCTION

The need to source materials for food, fuel, chemical and pharmaceutical industries from sustainable supplies is growing. The marine environment has long provided these resources, with seaweeds supplying everything from alginates and carrageenans for toothpaste through to salad for dinner. The Food and Agricultural Organization of the United Nations analysis shows that there has been a global increase in seaweed production of 7.6% between 2004 and 2014, much of which is based in China (FAO, 2018). However, the opportunities that seaweed presents as a potentially sustainable resource have been recognized across Europe, which has led to several research projects and companies exploring commercialization (Van den Burg et al., 2019; Froehlich et al., 2019). While many seaweeds can be harvested from the wild there is a growing opposition to kelp harvesting specifically, led by fishers, environmentalists, and local communities. Hence, countries in the North Atlantic, both east and west, look to seaweed cultivation as a solution.

While seaweed cultivation holds potential for “blue growth” (e.g., Froehlich et al., 2019), it also generates new challenges as it is set within the context of escalating competition for the use of ocean and coastal areas and resources. As such, there is the possibility that this newly emerging activity could add to conflicts in the coastal zone that are likely to relate to all aspects of sustainability; natural, economic, social and institutional. For example, large-scale cultivation can have a different impact on the biophysical marine environment than small-scale cultivation. However, as this is a new industry in Europe, the effects on the environment at any scale are still uncertain (Campbell et al., 2019). Local ownership has the potential to generate different benefits for local communities than multinational ownership, both creating varied but strong links between social and economic sustainability. Finally, how the sector should be organized in terms of regulation will impact issues such as who is included in governance processes, and where accountability lies if something goes wrong—be it environmental, social, or economic. Finding the right way to move forward with seaweed cultivation requires that the relevant stakeholders reach compromise on what goals to aim for and subsequently what measures should be taken to achieve them (Raadgever et al., 2008). In order to realize this, it is pivotal to elicit stakeholders' perspectives to understand what a “successful” seaweed cultivation sector would look like.

Taking a constructivist approach to these issues and using Q methodology, we explore stakeholders' perception of seaweed cultivation within the context of the concept of legitimacy, described in more detail later on in this paper. Legitimacy is argued as key to ensuring sustainable management of resources in line with good governance ideals, and to safeguard the stability of social, political and economic systems (Suchman, 1995). We use Scotland as a case study, as the Scottish government has identified seaweed cultivation as an industry that can contribute to the blue economy with particular potential for rural, island and coastal communities (The Scottish Government, 2017). In addition, the West Coast is already host to several test sites and small-scale commercial operations. In this study, we explore how stakeholders, that is, seaweed cultivators, scientists, regulators, supply-chain services and interested community representatives, view the current processes around seaweed cultivation and its development. We investigate if the process of establishing seaweed cultivation as a new industry in the coastal zone is perceived as legitimate or not, and what it will take to achieve legitimacy. In order to answer this, we ask: how should commercial seaweed cultivation in Scotland develop?

In the following sections, we will present the current context of seaweed cultivation in Scotland, including the consenting regime and relevant social and legal processes it interacts with, before describing the theoretical framework we used to conduct the study and analyze the results.



CURRENT SEAWEED CULTIVATION CONSENTING REGIME

The aquaculture consenting procedure in Scotland is currently characterized by the marine planning regime, comprised of national and supranational frameworks (see Figure 1) and several different national (Scottish) and regional (county level) authorities, government agencies and licenses (see Table 1).


[image: Figure 1]
FIGURE 1. Rough guide to the marine planning regime in Scotland as described by Brooker et al. (2019) in addition to Billing (2018). Dotted lines show processes that include local level stakeholder and community engagement.



Table 1. The current consenting regime for cultivating seaweed in Scotland.
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Prior to 2016 there were no commercially operating seaweed farms in Scotland, and no regulations to suit. However, in 2012 the Scottish Government conducted a Strategic Environmental Assessment for seaweed cultivation (Marine Scotland, 2012) and in 2017 concluded a consultation process started in 2013, through the publication of the Scottish Seaweed Cultivation Policy Statement (The Scottish Government, 2017). The Statement sets out seven policies (P), of which the first and fifth are of particular relevance to this study. Policy one asserts that “In principal, the Scottish Government is supportive of small-medium farm seaweed cultivation…1” subject to planning and environmental regulation. Policy five states that “Other marine users and activities should be considered in the siting of farms”. The other five policies relate to biosecurity (P2), location of farms in relation to water quality (P3), survivability and suitability of equipment (P4), site suitability including visual impacts (P6), and general support for integrated multi-trophic aquaculture (P7).

Although seaweed cultivation is viewed by government and some regional level organizations as an industry that has the potential to expand in a sustainable manner (Argyll Bute Council, 2017; The Scottish Government, 2017), it will be competing for space in an already busy inshore marine environment. In addition, there are currently industries operating in this area which are not identified as competitors by the Scottish National Marine Plan but are by local communities and businesses. For example, perceived negative impacts on the tourism industry are often a cited as a reason for objecting to planning applications for finfish aquaculture (Billing, 2018). Although there are efforts currently underway to improve understanding around the potential impacts that seaweed cultivation might have in Scottish waters (see for example the H2020 projects Genialg and MacroFuels), it is currently not known what scale of seaweed cultivation is required for economic feasibility (Van den Burg et al., 2016), what environmental impacts different scales might imply (Campbell et al., 2019), or the potential conflicts or synergies that might arise in relation to other users of the sea and local communities that will host the industry.



LOCAL CONTEXT: SEAWEED HARVESTING AND CULTIVATION

Kelp forests around the UK are biodiverse and provide several ecosystem services including: habitat for species of inherent and commercial value (e.g., European lobster, Atlantic cod, Pollock, seals, and otters); coastal defense through wave attenuation and dampening and; health and wellbeing benefits for humans through interaction, cultural significance and economic reliance (Smale et al., 2013). In 2017, a Scottish company submitted a proposal to harvest up to 33,000 tons of kelp (Laminaria hyperborea) per year from coastal waters in western Scotland. The kelp was to be used as a raw material for the production of biomaterials including alginate and nanocellulose. The proposal was opposed by fishers, fish-farmers, hand-harvesters of seaweed, coastal and island communities, the general public, public figures (including Sir David Attenborough) and some environmental NGOs. Opposition included a social media campaign, media coverage, and a petition signed by 14,000 people.

Following this public controversy, several amendments were made to the Crown Estate Bill under consideration at that time, by the Scottish Parliament. The final amendment (14ZA) was accepted by Parliament on 21 November 2018 and prohibits any mechanical removal (for commercial purposes) of 5 species of “wild kelp from the seabed” that “would inhibit the regrowth of the individual plant”. Listed species were Laminaria hyperborea, L. digitata, Saccharina latissimi, Saccorhiza polyschides and Alaria esculenta (Scottish Parliament, 2018). Given that the main meristem of L. hyperborea is at the top of the stipe (i.e., the base of the frond) (Burrows et al., 2018), this effectively outlaws mechanical harvesting of this species for its alginate-rich stipe.

Laminaria hyperborea can be farmed, but existing strains have a low yield of alginate under farm conditions. Saccorhina latissima is currently farmed and has a good content of alginate. However, providing the biomass needed for commercial purposes would require farms covering at least 30 km2 (at harvestable densities of 10 tons per hectare) (Bak et al., 2018). However, the Scottish Seaweed Cultivation Policy Statement determines support for seaweed cultivation in farms of up to 1 hectare. The Statement does not consider large sites on the grounds that they are not at present technically, environmentally or economically feasible (The Scottish Government, 2017). In this context, a review of the “regulatory regime of all kelp harvesting activity up to and including farming”, was announced on 20 November 2018 by the Scottish Environmental Secretary, Roseanna Cunningham and is currently underway (The Scottish Government, 2019b).



THEORETICAL FRAMEWORK


Legitimacy

Legitimacy theory is concerned with understanding what makes something—a process, an institution, a governance structure, in our case an industrial activity and its regulation—acceptable within a socially constructed system (Suchman, 1995). It plays a key role in policy development and democracy as is found in a large body of literature within anthropology, philosophy, organizational studies and more (e.g., Weber, 1946; Jentoft, 2000; Wilson, 2009; Bjørkan, 2011). In general, legitimacy is assumed to induce compliance, encourage participation and lower costs to those seeking it. Suchman (1995) defines legitimacy as:

“…a generalized perception or assumption that the actions of an entity are desirable, proper, or appropriate within some socially constructed system of norms, values, beliefs and definitions.” (Suchman, 1995, p. 574)

Given the aim of this article is to try and understand the characteristics that might make a seaweed cultivation industry in Scotland acceptable to stakeholders and local communities, within, at the time of writing, a limited regulatory framework, this definition of legitimacy fits well. However, we choose to take the approach of Scharpf (1999) in trying to understand the requirements of legitimacy (in-put and out-put), rather than the four typologies described by Suchman (1995). Our choice is made on the basis that the industry we are studying is not yet commercialized and we therefore cannot assess or observe the actions of the organizations running the operations, nor the audience (interested parties, stakeholder, or local communities).

Scharpf (1999) distinguishes between in-put and out-put legitimacy, where in-put legitimacy refers to procedure and participation and out-put legitimacy relates to consequences, problem-solving capacity and effectiveness (see also Bäckstrand et al., 2010). Some authors claim that if in-put legitimacy is high, this can increase the out-put legitimacy (see for instance Risse, 2004). Others argue that high out-put legitimacy can compensate for low in-put legitimacy (Sharpf, 1999). Dingwerth (2007) proposes four dimensions of out-put legitimacy: (1) policy effectiveness; (2) institutional effectiveness; (3) compliance effectiveness; and (4) environmental effectiveness. Although touching on out-put-legitimacy, our main focus as reasoned in the previous paragraph, is on the three dimensions of in-put legitimacy; (1) participation and inclusion; (2) democratic control and accountability; and (3) argumentative practice and deliberative quality (Bäckstrand et al., 2010).

Legitimacy assessments rest on a complex interplay between the decision-making processes and the out-put of these processes. In practice, the dialectic relationship between in-put and out-put legitimacy makes it difficult to clearly distinguish between procedural and substantive sources of legitimacy (Connelly et al., 2006). Through concepts such as overall legitimacy (Bäckstrand et al., 2010; Birnbaum, 2015) and throughput legitimacy (Schmidt, 2013) scholars have tried to overcome the dichotomy between in-put and out-put legitimacy: “There is widespread agreement in scholarly literature that in-put and out-put legitimacy are closely connected and that legitimacy can neither be attained by inclusion nor by effectiveness alone” (Hogl et al., 2012, p. 14).

Our aim in this paper is not to discuss or emphasize the dichotomous aspects of legitimacy. Rather, the data has pointed us toward dimensions related to in-put legitimacy. Relating in-put legitimacy to our Scottish context, we ask if the policies and norms for seaweed cultivation are being developed in a transparent, fair, inclusive and accountable manner, and form effective institutions for problem-solving and performance. We focus mainly on how stakeholders would like the seaweed cultivation sector to develop, or in line with the legitimacy definition above: what actions are desirable, proper, or appropriate in the seaweed cultivation sector as perceived by stakeholders. Given that in-put legitimacy is geared to democratic principles, this article can be understood as a contribution in terms of giving voice to stakeholders and be a part of “the good argument” (Hogl et al., 2012). We do not argue that there is a direct link between a legitimate seaweed cultivation sector, little conflict and effective decision making. However, we do argue that it is key to understand stakeholders' perception to try to navigate these issues as best as possible, to realize the benefits of industry development and avoid the pitfalls.

Legitimacy is not observable as such, which makes it a challenge to directly measure. However, as a starting point we assume a link between the four pillars of sustainability and legitimacy for the seaweed cultivation sector. Based on this assumption, we have chosen statements for our Q method that represent the social, economic, environmental and institutional sustainability of the seaweed sector (Table 2). In the next section, we describe the four pillars of sustainability in relation to legitimacy, before describing our Q method approach in detail.


Table 2. Statements/opinions (concourse) on seaweed cultivation in Scotland chosen by the authors from the Q-sample.
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Sustainability and Legitimacy

The Scottish Government is supportive of Blue Growth, within the parameters of sustainability of environment, economy and society (The Scottish Government, 2019a). The concept of “sustainability” was launched in the “our Common Future” report (1987), defined as development that meets the needs of the present without compromising the ability of future generations to meet their needs. Over time, the concept has become holistic, including economic, social and institutional dimensions in addition to the environment. These dimensions are co-dependent, and Figure 2 is often used to illustrate this (Nofima, 2018).


[image: Figure 2]
FIGURE 2. The environmental, economic and social sustainability are the pillars, and the foundation is made of institutional sustainability, which consists of management and governance. After Nofima AS, inspired by University of York and Chemical Industries Association, 2005.


Social sustainability is closely related to the social acceptability and legitimacy of an industry (Provasnek et al., 2017), in our case, seaweed cultivation.

In this paper we are primarily concerned with exploring the factors that stakeholders perceive as linked to legitimacy for seaweed cultivation. We argue that legitimacy there is a relationship between legitimacy for the industry and the four pillars of sustainability.




Q METHODOLOGY

Q-methodology is a technique developed in the 1930's (Stephenson, 1953) to explore individual phenomena such as opinions, perspectives and attitudes (Watts and Stenner, 2012). It is a way to investigate various views of a specific topic within a group, and it combines the strength of quantitative and qualitative research methods (Watts and Stenner, 2012). There are typically six phases to Q-method: (1) development of the concourse, (2) development of the Q-sample (statements), (3) development of the P set (informants), (4) the Q sort, (5) data analysis, and (6) interpretation.

The informants were asked to arrange the set of statement—the “Q-set” —across a normal distribution (bell curve) that indicates agreement/disagreement (see Figures 3–5 for example). We chose a relatively flat bell curve since the informants are knowledgeable about the issue at hand (Watts and Stenner). The selected group of informants ranked the statements in relation to one another, in this case from 4 to −4. The result of each informants ranking is called the Q sort. Each Q sort was then analyzed using a software called PQmethod. We factor-analyzed the Q sorts to find a small number of ideal factors that capture an acceptable amount of the studys overall vector variance (Watts and Stenner, 2012). Hence, the narratives presented are derived using a statistical process (Principal Component Analysis) and are the products of any subset of the participants who revealed similar views through the distribution of the sorted statements (Donaldson and Eden, 2005). Each factor or narrative are hence “idealized sorts” and not necessarily the exact Q sort of any participant (Webler and Danielson, 2009). For this article, we chose a solution with three factors that represent groups of shared societal perspectives, and used automatic flagging. Finally, we analyzed each of the three factors in detail in order to write a descriptive narrative.


[image: Figure 3]
FIGURE 3. Ideal sort for factor 1. Factor name was chosen based on statements 7 and 14. Color coding is based on the four pillars of sustainability (green = biological sustainability, blue = economic sustainability, Red = social sustainability, and yellow = institutional sustainability).



[image: Figure 4]
FIGURE 4. Ideal sort for factor 2. Factor name was chosen based on statements 15 and 5. Color coding is based on the four pillars of sustainability (green = biological sustainability, blue = economic sustainability, Red = social sustainability, and yellow = institutional sustainability).



[image: Figure 5]
FIGURE 5. Ideal sort for factor 3. Factor name was chosen based on statements 15 and 13. Color coding is based on the four pillars of sustainability (green = biological sustainability, blue = economic sustainability, Red = social sustainability, and yellow = institutional sustainability).



Administering the Q Sort

The aim of the concourse survey is to provide a comprehensive understanding of the range of opinions that exist on the topic at hand. This study forms part of the H2020 GENIALG project, where the Scottish Association for Marine Science is investigating the social acceptability of seaweed farming in several case studies across Europe, of which Scotland is one. Semi-structured interviews, workshops, and document analysis formed some of the activities in the Scottish case study (data was collected in 2017–2019). Based on the findings of these activities, the authors collected a large number of statements for the Q-sample. In order to reduce these to a manageable number that we could situate through rich contextual data, we used the four pillars of sustainability to sift them: environmental, social, economic and institutional sustainability. This resulted in 20 statements shown in Table 2.

Participants undertaking the Q sort were asked to talk through their opinions on individual statements, why they chose to rank them as they did, and open comments on the subject area. This approach arguably provides both theoretical and empirical observations. Setting the results within context and offering a narrative to underpin the factor (Webler and Danielson, 2009). It is necessary to define perspectives before conducting a survey to measure the frequency of occurrence of perspectives in a population (Webler and Danielson, 2009).

Since the respondents, or “P-Sample”, are not selected in order to produce generalizable “patterns within and across individuals” (Barry and Proops, 1999, p. 339), a limited number of participants is acceptable and appropriate (Watts and Stenner, 2012). The number of participants (N = 16) fits within the standard of the literature (Webler and Danielson, 2009). The 16 participants chosen were relevant to the question as they were; (1) already involved in the seaweed cultivation or harvesting industry, are currently undertaking science on seaweed cultivation, or (2) are interested in starting up a seaweed cultivation business or service, or (3) are regulators, or are seaweed industry association representatives (see Table 3).


Table 3. Overview of participants per sector.
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FINDINGS

As mentioned above, three distinct perspectives, or patterns, emerged from the factor analysis of the Q sort. Cumulatively, these explained 72% of the variance between the 16 Q sorts, shown in Table 4 (P1 = 25%, P2 = 25%, P3 = 22%).


Table 4. Factor matrix (Q sort results) where “X” indicates a defining sort using automatic flagging in PQ method.

[image: Table 4]

We understand the three factors as discourses, and we analyzed these based on the “crib-sheet method” (Watts and Stenner, 2012). This means that while we focus on the distinguishing statements, which are those statements differing the most between the three discourses, we also address what the discourses agreed on, known as the consensus statements, as well as the statements in between. We give the three discourses titles based on their idealized sorts: (1) Environmental and social sustainability focus; (2) Economic and environmental sustainability with a global market focus and; (3) Social and institutional sustainability with local jobs as a priority. The Q sort value for each statement is found in Table 5.


Table 5. Factor Q sort values for each statement.

[image: Table 5]


Factor 1—Environmental and Social Sustainability Focus

Five participants significantly associated with this factor; one from science, one from regulation, one seaweed cultivator, and two from wild seaweed harvesting (Q Sort 1, 2, 4, 8, 12). The main focus of this factor is environmental sustainability and social responsibility with a strong emphasis on local jobs and communication with local communities and other marine users by seaweed cultivation companies. This factor disagrees most strongly with the statement that seaweed cultivation should take place off-shore. It also feels that the current regulatory regime is not fit for purpose, however participants were aware of ongoing efforts to improve regulation and regulatory agencies knowledge of the industry. This factor is neutral about issues related to economics and comparisons between seaweed and finfish cultivation.



Factor 2—Economic and Environmental Sustainability With a Global Market Focus

The interviewees that represent factor two are three community representatives, one from science, and one seaweed company (Q Sort 3, 5, 10, 11, and 13). Factor two is very critical of the regulatory regime as it is perceived as slow and embryonic, with the regulators taking too much time to make decisions. This is the only factor that feels strongly that seaweed cultivation should focus on global markets, supplied by small to medium scale, locally run farms. Communication, collaboration and education featured heavily in discussion about why the participants disagreed with seaweed cultivation run on a large scale by multi-national companies or offshore and being prioritized over other uses of the sea. This factor is the one that is spread the most across the four pillars of sustainability and is also the only factor that feels strongly about economic aspects.



Factor 3—Social and Institutional Sustainability With Local Jobs as a Priority

This factor is made up of participants from supply-chain/service sectors (Q Sort 6, 7, 9, and 15). That participants feel very strongly that seaweed cultivation should focus on community benefits and local jobs, through an industry which is socially and environmentally sustainable. Linked to this, factor three strongly disagrees that large-scale seaweed farms run by multi-national companies is the way forward. Equally, this factor does not agree that markets should be constrained, but rather they should develop where there is demand, whether that be local, regional, national, or international so long as it provides local jobs. Despite not scoring communication and transparency as highly as possible it was a running theme throughout the comments about the statements. This factor, like all of the others, thinks that environmental sustainability is central and does not think that the current regulatory regime is fit for purpose.



Cross-Factor Consensus

Statements that were not ranked significantly differently between perspectives are termed areas of consensus. Four statements were non-significant for all perspectives at p > 0.05, as seen in Table 6. This means that the three factors felt similarly about the statement, both in terms of agreeing or disagreeing. It is clear that large-scale seaweed farms run by multi-national companies and limiting industry development to regional and national markets is not the optimal way forward according to all factors. Likewise, all factors agreed strongly that the environmental sustainability of seaweed cultivation should be a priority. Participants described the responsibility of this priority as being shared between cultivators and regulators, with an emphasis on collaboration between the two. This was to ensure there is enough knowledge to develop an efficient system for both regulation and good practice. There was variation across the participants as to whether good practice should be enforced by regulators, led by industry, or a mix of both. Some of the participants suggested that good practice is linked with social acceptability and in one case, the term “social license” was used.


Table 6. Agreement across factors: those statements that do not distinguish between any pair of factors.
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WHAT COULD A SUCCESSFUL SEAWEED CULTIVATION SECTOR LOOK LIKE?

In the interests of brevity, the following section explores the most prominent and contextually relevant of our results in relation to the four pillars of sustainability and our legitimacy framework. It should be noted that there is not a specific section focusing on social sustainability, as it was found to be inextricable linked with environmental, economic, and institutional sustainability and is therefore interwoven throughout the sections in our discussion. The difficulty of defining the characteristics of the pillar of social sustainability as distinct from the other pillars within the context of seaweed cultivation in Scotland, is evident.


The Social Importance of Environmental Sustainability

Across all factors, participants disagreed strongly with the statement that “The current regulatory processes for seaweed cultivation are fit for purpose”. When we categorized the statements in Table 2, this one was placed under the “environmental pillar” of sustainability, as we assumed that the regulations would lead to environmental sustainability. However, the Q sorting revealed differences in the interpretation of the issue.

Factor 1 (environmental and social sustainability focus) disagrees with the statement as participants perceive that there is currently no effective regulatory process. Prominent reasons for this perspective included marine licensing being viewed as too broad to be an efficient mechanism for regulation and that there is currently no testing of cultivated or harvested seaweeds (for heavy metals, contaminants etc.) bound for human consumption markets (Wood et al., 2017). Most participants noted that the regulations are based on other industries rather than specific knowledge of seaweed cultivation, advising that this is a recipe for social and environmental issues. Factor 2 (economic and environmental sustainability with a global market focus) bases their disagreement with the statement on the complexity of the situation, arguing that where there is work underway between the regulators and cultivators, it is viewed as “not there yet”. Put differently, the participants stated that regulation is embryonic, decision-making is slow, and not suitable for seaweed cultivation. Finally, Factor 3 (social and institutional sustainability with local jobs as a priority) disagrees because the participants had not heard of any regulatory processes and are therefore assumed that there are not any or they are not adapted to seaweed cultivation.

There was acknowledgment across the factors that regulators are making an effort to learn, but also that cultivators have an opportunity to develop good-practice that goes above and beyond the law. When exploring this in terms of sustainability and legitimacy, the perception of lack of institutional effectiveness is perceived as a barrier to seaweed cultivation. However, we also see how the in-put end of legitimacy (that is participation, deliberation, and control) is potentially being constructed through willingness to learn and collaborate between regulators and cultivators.

All factors agree that “Environmental sustainability of seaweed cultivation should be a priority”. Participants in Factor 1, which rate this statement at 4, reasoned that there “is no logical reason why it can't be [environmentally sustainable]”, that it would be beneficial to have a form of aquaculture that has net positive environmental impact, and that both of these considerations will improve the social acceptability of the industry. Factor 2 rates this statement at 3. However, the reasoning provided by stakeholders for their choice was based on morality: “it will keep me awake at night if it is not sustainable;” “it's about bringing people along with the industry and that will only happen if it is sustainable;” “to ignore environmental sustainability is madness”. Moral legitimacy, as defined by Suchman (1995) is “sociotrophic” —in other words, is based on “the right thing to do”, reflecting the values and beliefs of the individual as well as socially constructed norms. In this case, moral legitimacy could be linked with in-put legitimacy, given the former has been related to procedure and process (Weber, 1971 in Suchman, 1995). Factor 3 also rated this statement at 3. One stakeholder made an important point about the current emergent state of the seaweed cultivation industry in Scotland and the opportunities this position presents for sustainable development, best described in their own words:

“Agriculture and aquaculture should strive for environmental sustainability. Here there is the opportunity for seaweed cultivation to have a positive impact on the environment if it's done correctly and we keep an eye on genetics and diseases. What is the point if it isn't? Seaweed cultivation in Scotland is in the privileged position not to have engrained poor environmental standards, if you start off from the perspective of environmental sustainability then it sets a good baseline to develop from.”

All factors disagree that “Seaweed cultivation should be prioritized over other uses of the sea”. The reasons behind this disagreement were very similar and can be summarized as; the sea has too many uses and is important to too many people to have seaweed cultivation as a priority. We postulate that this view is related to seaweed cultivation being a new “player” in the coastal zone, hence, it does not take priority over other more traditional uses such as fishing or even farming salmon. Interestingly, both Factors 1 (environmental and social sustainability focus) and 2 (economic and environmental sustainability with a global marked focus) are neutral about the statement “Seaweed cultivation being more environmentally acceptable than finfish”, while Factor 3 (social and institutional sustainability with local jobs as a priority) disagrees quite strongly with this. The differences in opinion around this statement are related to the trade-offs that finfish aquaculture represents in Scotland. On the one hand, offering full time jobs and economic potential in rural coastal areas, and on the other causing environmental impacts (Galparsoro et al., 2020).

Despite variation in reasoning and in some cases values, there is a shared desire across all factors and individual participants, that seaweed cultivation should be developed to have as little impact on the environment as possible. Further, that environmental sustainability offers pathways to legitimacy for the industry as it was perceived to be a key component of decision-making (opposing or supporting developments) by local communities, other users of the sea and interested parties.



Institutional Sustainability and the Issue of Scale

Across all factors, stakeholders disagree strongly with the statement “large-scale seaweed farms run by multi-national companies is the way forward”. This is unsurprising, given the current context of media scrutiny into multi-national owned finfish aquaculture (Billing, 2018), and the Scottish Government Seaweed Cultivation Policy Statement (focusing on small and medium scale farms) (The Scottish Government, 2017). Factors 1 and 2 argued that a large-scale model would defeat the point of environmental sustainability and would lead to less community benefits, and contribute less to rural coastal development. Many of the participants provided the example of salmon farming as a negative association between large corporations and sustainability goals. Nevertheless, resigned pragmatism was evident in participant perceptions as they note that these types of companies have capital, and therefore advised that the large-scale model might in fact, be the way that seaweed cultivation does develop. Interestingly, Factor 3's disagreement with this statement was on the same basis as the other two but diverged through the perception it is difficult to hold multi-national companies accountable for any negative actions or impacts (either social or environmental). The same participants argued that the industry should develop at the scale necessary (be it small, medium or large scale), but monopolies on any level are undesirable and damaging to local communities. From these perspectives, it could be argued that large-scale seaweed cultivation is seen as economically legitimate, but not socially or environmentally legitimate.

The issue of scale is therefore perceived as institutional and relates to all pillars of sustainability. Who should be allowed to cultivate seaweed and at what scale is seen as having an impact on (1) local benefits, (2) jobs, and (3) environment. This means that the institutional and regulatory structure of the seaweed cultivation industry should, at the least, recognize that local perceptions of a legitimate industry are not likely to stretch to large-scale, multi-national ownership. In turn, this understanding should inform the approach of those who embark on commercial-scale seaweed cultivation in Scotland, where the three attributes listed above should be at the forefront of good-practice, operational strategies, and communication with local communities, other users of the sea and interested parties.



Economic Sustainability and Which Market to Target

All factors disagree on the statement “Seaweed cultivation in Scotland should be developed for regional and national markets”. However, they do not feel strongly about it, rating it at −1. Stakeholders in Factor 1 had some reservations as they think that the industry should not exclude international markets, but should not be wholly focused on them either. Stakeholders in Factor 2 focused on the current lack of local and regional markets, advising that tapping into already developed markets could provide the opportunity for innovative, high value products. Linked with this is the perception (and evidence seen here: Scotland Food Drink, 2018) that seafood branded as “Scottish” is increasingly competitive in international markets. Factor 3 argues that since the national market is quite small or under-developed, any market should be developed as long as there is enough demand. In sum, all factors think that there is a need to balance local, regional, national, and international markets (economic sustainability) with local jobs and community benefits (social sustainability) and environmental sustainability.




PREDICTING LEGITIMACY FOR SEAWEED CULTIVATION

Sustainable blue growth in coastal and marine areas in line with the stated objectives of Scotland's National Marine Plan (Marine Scotland, 2015) raises new challenges and demands. Such growth will increase the number and variety of activities and hence the spatial and temporal diversity and number of stakeholders in the coastal zone. In our study, we have investigated how the new industry of seaweed cultivation in the Scottish coastal zone should develop, as perceived by a wide variety of relevant stakeholders. We have linked the concept of legitimacy with the four pillars of sustainability, to further investigate what this perception will entail for future management. Our results show a diverse range of characteristics that stakeholders emphasize as most important regarding sustainability. However, it is also evident that stakeholders share some views on what a “successful” seaweed sector would look like.

We see that the factors agree that the top priority for seaweed cultivation is to ensure it develops in an environmentally sustainable way, and that a small-scale approach with a focus on the local benefits such as job creation is more desirable than a large-scale approach. Moreover, there is a general consensus that production should be for all markets, even if the reasoning behind this view differs across factors. We found that there is a general agreement that the regulatory processes are not fit for purpose, and further discussion with participants suggests that in their current form, they are an obstacle for effective management. We also want to underline that while communication and transparency does not score very highly in the Q sort it was a running theme throughout conversations with participants about the statements.

There are also some diverging views, and here we will only point to the most relevant. To Factor 1 (environmental and economic sustainability focus) environmental and economic sustainability is less important for developing the sector in a legitimate manner than local social benefits. For Factor 2 (economic and environmental sustainability with a global market focus), seaweed cultivation in Scotland should be developed to be globally competitive, at the same time as prioritizing social sustainability through local scale cultivation and business models that support is the way forward (e.g., co-operatives). The overall priority of Factor 2 is environmental and economic legitimacy. This is also the only factor that rates the economic aspects of seaweed cultivation as important relative the other statements. Factor 3 (social and institutional sustainability with local jobs as a priority) is mostly concerned with issues relating to social and institutional legitimacy, where local jobs and robust regulation are viewed as key.

As this is a new industry, there is little empirical evidence about its legitimacy regarding both processes (in-put) for seaweed cultivation and the effectiveness (out-put) of the different dimensions. What we find in our analysis is that there are both shared and diverging viewpoints about how seaweed cultivation should develop in the future in order to be legitimate and, arguably, more effective and sustainable. In line with (Raadgever et al., 2008) we argue that this overview of stakeholders' perspectives can be useful for the development of seaweed cultivations as it can help to; (a) set the research agenda; (b) identify differences in values and interests that need to be discussed; (c) create awareness of issues among a broad range of stakeholders; and (d) characterize potential development scenarios. This last statement is especially true in the context of seaweed cultivation in Scotland as it is an emergent industry that holds a lot of promise, but also has some potential pitfalls (Cottier-Cook et al., 2016). In this article we have pointed to some key issues that can improve the overall legitimacy of seaweed cultivation (Figure 6). This research suggests that a successful seaweed industry is perceived as one that is environmentally and socially sustainable, where local benefits and local jobs are key. We found there is potential to improve the current regulatory processes in place for seaweed cultivation in Scotland, which could empower those who want to diversify into it, at the same time as improving trust in the industry for those who are skeptical.


[image: Figure 6]
FIGURE 6. Characteristics predicting a legitimate seaweed cultivation sector in Scotland, based on the results of all three factors. Boxes in black are likely to be less legitimate, boxes in gray are likely to be more legitimate, and the dashed line box shows the characteristics that is neutral.



Implications for Theory and Practice for Sustainable Seaweed Cultivation

Reaching national blue growth goals within the framework of sustainable development, can be hampered if regional and local social contexts are not accounted for (Hersoug, 2013; Rybråten et al., 2018; Osmundsen et al., 2020). As such, it is important to recognize that the coastal zone is far from empty, with several sectors, uses and users vying for space at any one time. As seaweed cultivation is a nascent industry in the North Atlantic, with much touted potential for various sustainable value-chains (e.g., pharmaceuticals, nutraceuticals, biofuel, bioplastics, to name a few) (Van den Burg et al., 2019), characterizing the potential for it to be perceived as legitimate by a diverse range of key stakeholders, is an important issue to explore. However, studies on stakeholder perceptions are typically based on qualitative data (Barry and Proops, 1999; Bjørkan and Veland, 2019) which to some, especially the natural sciences, industry and regulators who are traditionally trained in quantitative approaches can be vague and diffuse (see for instance Law, 2004). To address this issue of language and understanding across disciplines and sectors, we used Q method in a novel way, combining rich qualitative narrative, with quantitative data, set within the four pillars of sustainability. We hope that this can help more disciplines draw clear lines of understanding between sustainability and perceived legitimacy of coastal activities to stakeholders, and strategies for developing legitimacy for blue growth industries. Hence, we suggest that Q-method, styled in this way, is an approach that has the potential to increase positive impact of qualitative studies by making them more approachable to those outside the social scientific community. This is not a critique of qualitative methods, rather, an understanding that in order to contribute to the solutions to real-life problems, we must find a way to communicate across disciplines and sectors. Simply put, Q allows us to pinpoint issues that will generate areas of consensus and conflict, providing a fundamental understanding of stakeholder perceptions of how blue growth sectors should develop.
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FOOTNOTES

1“Small to medium” scale farms are classified by the Scottish Government as 0-50x200 meter lines (The Scottish Government, 2017).
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