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Executive summary 
Expanding markets for sustainably farmed seafood is widely acknowledged as an essential element in 
advancing the sustainability within the aquaculture sector. Many consumer studies indicate that fish 
buyers care about environmental quality, and some indicate that they would be willing to pay a premium 
for sustainably farmed fish. Nevertheless, these expressions rarely translate into purchasing behaviours. 
Often, other product attributes, notably location of production and price play a stronger role in 
influencing purchases. Moreover, many respondents in aquaculture surveys lack knowledge and 
awareness about production methods and their sustainability and there may not be enough information 
(e.g., certification label) at points of purchase to guide their decisions. From the producers’ side, 
sustainable practices are usually more expensive than conventional ones and unless fish farmers believe 
that they can recoup the added expense, they are unlikely to independently change production 
methods. This of course creates a role for policy and regulation and within the EU, sustainable 
aquaculture is an integral part of blue bioeconomy initiatives, multiple Directives, and the Green Deal. 
Some of these initiatives incorporate supporting public education and increasing consumer awareness 
together with supports for sustainable production. 

This report is a desktop review investigating drivers of sustainable fish farming practice from the 
standpoint of the aquaculture value chain. It includes factors influencing consumer’s WTP for 
sustainably farmed products, including attributes of farmed fish and seafood and characteristics of 
consumers (e.g., demographics, environmental awareness, and concern). Other nodes in the value 
chain, in particular producers, wholesalers and large retailers are also investigated. The role of the 
general public is also touched upon. Attitudes towards sustainably farmed fish are a proxy for attitudes 
towards environmental quality. Therefore, regardless of whether a person purchases fish, their 
expressed support for more sustainable aquaculture is a signal to policy makers and regulators. That is, 
if markets fail to ensure sustainability, the gap needs to be addressed by public authorities. 

In preparing the report, we conducted a systematic scan of the literature and narrative review of 
revealed preference studies of consumer and public attitudes and value chain analyses. We also 
conducted a semi-quantitative review of revealed preference studies to obtain insights into the 
correspondence between consumer profiles and the WTP for specific product attributes, including 
sustainability. This study also incorporates results of several interviews with stakeholders along the 
aquaculture supply chain from producers to consumers and a scan of literature on aquaculture markets 
and value chains. 

Notwithstanding the substantial body of literature on consumers’ preferences for sustainably farmed 
fish, there is ample evidence that consumers may have relatively less influence on production decisions 
compared to wholesalers and large retailers. These two stakeholders exert tremendous influence on 
the types of fish produced and the price that producers receive. They also have a role in shaping 
consumer attitudes and influencing their decisions through advertising and promotion. This situation 
reinforces the role of regulation and raises the question of whether and how wholesalers and large 
retailers can be influenced. 
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Introduction 
Seafood sector and food security 

The seafood sector in general, and aquaculture in particular has become an increasingly central 
topic in discussions about global food security. In many regions, fish, shellfish and marine plants 
are an essential part of traditional diets and livelihoods. In others, fish have become more 
prominent because it is seen as a healthy alternative to other sources of animal protein such 
as poultry, beef, and pork. Coupled with rising population growth, these changing tastes have 
caused increased demand that has driven expansion in capture fisheries and aquaculture. Over 
the past 62 years, global fish consumption has actually outpaced population growth, rising on 
average 3.1% annually between 1961 and 2017, with per capita annual consumption rising from 
approximately 9 kg in 1961 to >25 kg in 2018, almost double the rate of global population 
increase (1). Seafood comprised 35% of the global animal protein production in 2013 (2). 
Without functional marine habitats, 10% of the world’s population would face imminent 
threats to their survival (3,4). 

Capture fisheries and aquaculture 

Satisfying this rising demand has put unprecedented pressure on many wild stocks. It has also 
created opportunities for aquaculture that were non-existent 40 years ago. Aquaculture 
production has expanded from under 20 million Mt in 1980 to 122 million Mt in 2022 (3). 
Aquaculture has also been the fastest growing livestock sector in the world for at least a decade, 
outstripping beef, pork, and poultry (5). In 2020, cultured fish production was 87.5mm MT or 
46% of global fish harvested (1). Adding seaweed increases aquaculture’s share of global 
aquatic food output to 54.1% (6). By 2030, aquaculture production is expected to reach 140mm 
MT and will overtake that of capture fisheries (7–9). In most aquaculture sectors, Europe lags 
behind Asia, with total production of 3,291.7 thousand Mt or 2.69% of global production 
(122,578.5 thousand Mt) (3). EU production is distributed over fed finfish (2,673,669 Mt), 
molluscs (578,712 tons), algae (21,792 Mt), crustaceans (3,563 Mt), and all other aquatic 
animals (6,671 Mt) (3). 

Sustainability issues in aquaculture and their influence on stakeholders 

Notwithstanding its importance as a supplier of aquatic products, the aquaculture value chain 
has numerous sustainability issues (10). These include pollution (nutrient, chemical, and 
pharmaceutical) (11,12) and pressures on wild stocks caught to manufacture feed for fed finfish 
(13). Additional problems for all types of aquatic farming range from local impacts such as visual 
disamenity, escapees, and biosecurity risks to global issues related to international trade of 
aquaculture products (e.g., transportation, exportation of benefits) and competition over the 
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use of sea space (11,12,14–16). Concerns about the health and safety of aquaculture and 
farmed fish has negatively influenced public perceptions and stakeholder acceptance of the 
sector and has attracted considerable attention from policy and regulatory decision-makers. 
They have also led to a considerable amount of scientific evidence that now informs 
aquaculture governance. Debates around sustainable aquaculture fall within larger discussions 
related to transforming agri-food systems so that they are economically and environmentally 
sustainable and capable of supporting healthy communities (17–19). Sustainable aquaculture 
also plays a central role in EU policy priorities including the Green Deal, Marine Spatial Planning, 
Marine Strategy Framework, and Water Framework Directives (MSPD, MSFD, WFD) (20–22). 

Trends and directions in aquaculture 

Some problems outlined above have been addressed (10). For example, reductions in waste 
and improved resource efficiency were observed in the early 2000’s (9,23). Recent progress in 
salmon farming shows that the replacement of fish meal with plant-based alternatives has 
significantly reduced the sector’s reliance (and impact) on wild fish stocks (24,25). Organic 
aquaculture has emerged as a growth sector that addresses both human and environmental 
health concerns by limiting the use of chemicals and pharmaceuticals (26). Certain types of 
aquaculture are inherently more sustainable than others, with plants and lower trophic animals 
such as bivalves extracting significant quantities of nutrients from their growth environments 
(10). In some regions, these low trophic species are being promoted and research into their 
potential environmental performance is increasing. Seaweed culture in parts of northern 
Europe is one example as algae can extract nutrients and sequester CO2. Coupled with growing 
markets for macro-algae products, these benefits have created the basis for industrial 
expansion in several European regions (27–30). 

Integrated multi-trophic aquaculture (IMTA) is a form of polyculture that combines fed finfish 
with at least one lower trophic species (31).  For many years, it has been promoted as a way of 
replicating the natural ecosystem’s nutrient cycling and preventing excessive releases of 
uneaten food and other wastes from fish cages. Notwithstanding its limited adoption at 
industrial scales, IMTA principles are promoted as part of the EU’s blue bioeconomy (32) and 
alternatives to farm-level IMTA have been considered by several researchers (33). An 
alternative studied in the FutureEUAqua project is basin or regional IMTA. It incorporates the 
principle of replicating or maintaining ecosystem nutrient cycling by planned combinations of 
fed finfish and extractive species in waterbodies where they are grown together. However, the 
requirement that all species are cultivated in a single farm unit is abandoned (33,34). The main 
advantage of the spatial separation is that basin-level IMTA farms are simpler to deploy and 
operate because they essentially operate as monoculture farms with well-understood 
technological, engineering and operating concepts. The main barrier to implementing basin-
level IMTA is that monitoring environmental impacts requires is more advanced carrying 
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capacity methods and coordinated approaches to regulation than are currently 
available(33,34).  

Consumers, their attitudes and stakeholder roles 

Fish consumers are among the stakeholders that are highly integrated in the aquaculture value 
chain. Consumer theory posits that consumers make choices about the products that they buy 
according to a complex mix of personal attitudes, tastes and budget constraints, and attributes 
of the products themselves. Consumer considerations may include price, the availability of 
close substitutes, and a range of other characteristics (35,36). In the case of fish and seafood 
this can be the species, appearance, level of processing (e.g., fresh, frozen, whole, fillet, ready-
to-eat, etc.), type of production (e.g., aquaculture vs wild caught), and country of origin. While 
most product attributes are directly observable, many of the personal characteristics 
underlying consumer choices are not. They can be inferred from purchasing behaviours or 
expressed through other activities. For example, a person who is active in conservation 
activities may be more likely to purchase sustainably produced seafood. Also, attitudes and 
awareness are fluid and can be influenced by education, communication and advertising (37). 
For this reason, observation of purchasing behaviours (e.g., what, when, where, items are 
purchased, how frequently they are purchased, etc.) is central to marketing (38). 

In highly competitive seafood markets, understanding consumers’ preferences is key for 
differentiating one product from another (39–41). The purchasing decision is a complex one. 
Expected flavour, appearance, form (e.g., whole, filet, processed), beliefs about food safety 
(e.g., microbial, chemical) and healthfulness compared to other foods, the product’s origin, and 
sustainability, price, and alternatives available all contribute to the type of fish that a person 
buys. Similarly, personal attributes such as age, income, education, eating habits, family status, 
and personal tastes play a central role in determining preferences for the mix of product 
characteristics(42,43).  

In the case of environmental sustainability, differentiating one’s product generally requires 
being able to demonstrate that a particular production process is less polluting, more resource 
efficient or otherwise less damaging to the environment. In general, these “greener” practices 
are more costly than their conventional counterparts. Examples include integrated multi-
trophic aquaculture (IMTA) and organic aquaculture. More research is required to establish the 
sustainability other systems such as recirculating aquaculture systems (RAS) which may. Be less 
polluting but also consume considerable amounts of energy and may be moreproblematic with 
respect to animal welfare.  Whether the additional costs can be recouped is a key to whether 
producers will be willing to adopt such processes.  

Information on consumer beliefs and preferences for more sustainably produced aquaculture 
products also provides information on public preferences for environmental attributes such as 
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clean water, visual amenity, and the use of coastal and aquatic spaces (44). For aquaculture 
planners and regulators, this type of information provides important signals for managing the 
sector with respect to site selection, types of aquaculture permitted, monitoring, and 
communication.  

The issue of fish consumers’ awareness and understanding of fish farming processes and their 
willingness to pay a premium for fish that is produced using more sustainable methods has, for 
many years been a major factor in fish farmers’ production decisions. Potentially sustainable 
farming methods such as IMTA and RAS are more expensive than conventional monoculture. 
Moreover, unless these expenses can be recouped, producers are unlikely to independently 
choose these methods. Therefore, producers’ perceptions of consumers’ willingness to pay a 
premium (behavioural intention) for more sustainably farmed fish is as important as their actual 
purchases (actual behaviour) (45).  

Purpose and objectives of report 

This report reviews the current literature on consumer attitudes and preferences related to 
aquaculture products. It has two objectives. The first is to determine how sustainability 
attributes influence consumers’ purchasing decisions. It also reflects on synergies between 
these other attributes and environmental sustainability in influencing purchasing behaviour. 
The second objective is to examine aquaculture value chains and factors other than consumer 
decisions that may influence the profitability of adopting more sustainable practices. The report 
focuses on IMTA, an important form of sustainable aquaculture. 

METHODS 
This is a desktop study that incorporates peer-reviewed literature and grey literature, including multiple 
EU and national policy-related documents on sustainable aquaculture and IMTA in particular.  

Literature was identified using a systematic scan of EBSCO Host data bases, Google Scholar, EU and 
selected national websites. Keywords searched included combinations of the following terms and 
Boolean combinations: aquaculture, mariculture, sustainable, integrated multi-trophic aquaculture, 
IMTA, salmon, finfish, nutrient, eutrophication, consumer, public preference, willingness to pay, WTP, 
revealed preference, Contingent Valuation Method (CVM), Discrete Choice Experiment (DCE) method, 
conjoint analysis. The search returned over 500 titles. The literature selection was a tiered process 
involving three researchers. The first tier, a title search reduced the total by half. The second tier, an 
abstract scan identified approximately 100 documents which were read and summarized and used in 
the preparation of this report. 

The following information from survey studies was extracted and compared: Attitudes, perceptions and 
levels of knowledge regarding IMTA, monoculture, and where relevant other sustainable production 
systems; WTP a premium for products of different systems; consumer and product attributes in relation 
to attitudes, perceptions, levels of knowledge and WTP. 
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Perceptions and acceptance of IMTA and sustainable aquaculture  
Consumers’ perceptions, attitudes and preferences 

Consumers play a vital role in the economics of IMTA or other sustainable forms of aquaculture. 
They can be the ultimate barrier or economic incentive  for sustainable product marketing 
opportunities even under ideal economic and biological conditions (46,47). Their purchasing 
decisions can provide incentives or disincentives to producers’ decisions to adopt more 
sustainable practices (48).  

Consumers’ perceptions and awareness of farmed seafood, depend on many factors (49) and 
inform their preferences that are commonly measured as the price that they are willing to pay 
(WTP) for farmed fish with particular attributes (50). The underlying factors include objective 
knowledge and attitudes towards or beliefs about a production system and its products. 
Consumers’ perceptions are influenced by the demographics of a surveyed population and 
perceived hazards (43,51). Many hazards surveyed are related to environmental impacts 
(48,52–54), human health (55–57), socio-economic benefit and costs (56,58,59), the public’s 
trust of the industrial and governance sectors, in particular the perception of transparency (52), 
and levels of seafood consumption (60,61). The product attributes that drive consumer’s 
purchasing behaviours often include price (62,63)(64,65), type of production system (43,63,66), 
geographic origin (51,61,67), level of experience with the product (68), sensory characteristics 
(69,70), and animal welfare (24,51,56,71,72)  

Much of the research into market potential for sustainably farmed aquaculture products 
concerns consumers’ preferences for sustainably farmed fish and other attributes such as 
health and animal welfare. There are several possible reasons for this. The first is that WTP 
provides is a signal to producers about consumers’ desires and intentions. . A second reason 
relates to social acceptability and environmental values because consumers preferences for 
IMTA products can be a proxy for values placed on environmental attributes such as clean 
water. Thus, the results of surveys that include consumers can be useful for policy making.  A 
review of existing studies therefore provides insights into both the economic feasibility of 
sustainable aquaculture systems and the acceptability of such systems on a broader social 
scale, both of which are required if IMTA and other sustainable systems are to be successfully 
deployed on an industrial scale (63,73–77).   

IMTA preference studies have been conducted in Canada, United States and Europe, and to a 
lesser extent Asia. Most of these studies use either the CVM or DCE approaches with a smaller 
number using hedonic and contingent behaviour (CBM) methods. All include background 
questions related to environmental and purchasing behaviours, demographics, and questions 
related to respondents’ level of knowledge, perceptions and attitudes towards aquaculture in 
general. The structure of the WTP questions depends primarily on the method chosen. The 
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WTP question is preceded by descriptions of the production method and its potential 
environmental benefits compared to monoculture and/or other production methods. 

Canada 

In Canada, one of the earliest studies to address the financial benefits of IMTA systems focused 
on consumers’ attitudes (47). This CVM study found generally positive social attitudes toward 
salmon monoculture and greater approval rates for IMTA, notwithstanding relatively low levels 
of knowledge as to how IMTA systems function (47). A second CVM survey of local residents 
and restauranteurs in the aquacultural region of Bay of Fundy in Canada found that 
respondents regarded IMTA (salmon-seaweed-bivalves) production as a less polluting 
approach compared to monoculture (74). The same respondents were also concerned about 
hazards such as parasitic/disease outbreaks, natural stock replenishment, and improved food 
quality. These respondents had a higher level of knowledge than many others with weaker 
connections to the industry. Despite these concerns, respondents considered IMTA products 
safe to eat, and 50% of them were willing to pay a 10% premium for IMTA-labelled products. 
Barrington et al. (2010) and Martinez-Espiniera (2015) whose work was based on a contingent 
behaviour analysis (CBM) and modelling techniques, estimated that Canadian salmon 
consumers were willing to pay a higher price for the IMTA product as opposed to the products 
of monoculture (78,79).  

United States of America 

Evidence from the USA reveals positive levels of social acceptance. A market analysis of a 
mussels produced by IMTA in New York has shown that 88% of the seafood consumers 
supported IMTA either completely (16%) or mostly (72%) as a sustainable tool in industry (73). 
Respondents with higher levels of concern for the environment, animal welfare, food safety, 
health, and sensory characteristics of the product, were most favourably inclined towards IMTA 
systems as compared to conventional production methods. These attitudes were reflected in a 
WTP premium for IMTA eco-labelled mussels by 56% of the respondents (73). Similarly, oyster 
consumers in San Francisco were willing to pay 24-36% more for oysters produced by IMTA in 
contrast to oysters produced via conventional methods (80). Yip et al. (2017)’s DCE study 
explored the perceptions and preferences of US salmon consumers for Canadian produced 
Atlantic salmon from IMTA and CCA, both of which are considered sustainable forms of 
aquaculture (81). Although CCA was more familiar to the respondents, they favoured IMTA 
because they believed it is a more environmentally friendly and sustainable production 
method, and closer to the natural ecosystem. Results from the sample revealed a 39% marginal 
WTP premium for IMTA compared to a 15.7% for CCA.  
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Europe  

European public and consumer surveys tend to focus on either northern regions or the 
Mediterranean Sea basin, mainly addressing salmon and sea bream, respectively (e.g., 
(43,51,63,82). Alexander et al. (2016) examined the public perceptions from Ireland, UK, 
Norway, Israel, and Italy, but without considering WTP. In general, respondents’ baseline views 
of conventional aquaculture were favourable, yet awareness regarding IMTA was low. After the 
concept of IMTA was explained, respondents were positively inclined towards it. Similarly, 
Altintzoglou and Honkanen (2020) conducted a survey in the UK, France, Germany, Spain and 
Italy regarding consumers’ awareness and perceptions on four distinct aquaculture production 
methods, including conventional, organic, IMTA and RAS. Awareness was low within the pooled 
sample, although respondents were knowledgeable about conventional and organic 
production. Attitudes towards all systems was generally positive. The participants were more 
accepting of systems with which they were more familiar (i.e. conventional and organic) and 
organic aquaculture products had the highest WTP overall. Three pan-European CVM studies 
found that overall consumers had a rather positive attitude towards sustainable aquaculture-
driven specific environmental improvements offered by sustainable production methods. The 
study also found strong preferences for domestically produced products, especially among 
consumers in Italy, Spain, and France. Local production was important for Finland and the UK 
as well, whereas the Germans and the Polish were very supportive of European originating 
products. WTP was highest for locally produced, sustainably produced fish, followed by 
European sourced, sustainable products. There was also a clear WTP distinction between 
countries for certain attributes, including animal welfare, organic standards, and sustainable 
production, all of which were possibly reflected by different levels of awareness and cultural 
sensibilities(85–87).   

Awareness and knowledge levels vary widely across Europe, and as a result, so do perceptions 
and WTP estimates especially when studies involve only one or two farming methods. For 
instance, an Irish study investigated the perceptions and WTP for IMTA produced salmon using 
a DCE in which the sustainability attribute was illustrated by an ecolabel with five levels. The 
label chosen was similar to the widely used EU energy rating label (88). The other product 
attributes were place of origin (Ireland or imported), and price. Participants had highest WTP 
for locally produced salmon with higher levels of sustainability. About 30% of the participants 
were WTP for the highest premium salmon rating, 20% the middle-class rating, and 10% the 
minimum premium level. The same concept of study has been repeated on a wider European 
Atlantic Ocean scale and the Mediterranean Sea region, with Ireland, Norway, UK, Italy and 
Israel included as the areas of interest (64). The social experiment used comparisons between 
conventionally produced products (monoculture) and those produced via IMTA. The study’s 
latent class analysis identified three main profiles, green, local, and determined buyers. An 
interesting finding here is that although green buyers were expected to pay for a price premium 
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IMTA product, members of the other profile classes expressed the same intention, especially 
for locally produced fish. 

IMTA is only one type of a sustainable production system that consumers appear to value. 
Other systems that reduce organic pollution were also regarded favourably. For instance, 
positive social acceptance and WTP for premium farmed salmon has been evident in various 
regions of Scotland only if conventional production methods were replaced by environmentally 
friendly ways to reduce organic pollution. Ferrer Llagostera et al. (2019) demonstrated that 
sustainable feeds are also valued. Their study found that Spanish consumers were willing to pay 
a premium for gilthead sea bream fed with insect meal instead of conventional fishmeal-based 
feed (90).  

Market assessments on IMTA and sustainable aquaculture: Asia 

In Asia, Yi (2019) found that higher WTP was associated with higher household income in South 
Korea for red seabream grown in copper-alloy aquaculture nets – a production method that 
was presented as more sustainable (92). A study in Bangladesh revealed that local consumers 
favoured organically farmed shrimp and were willing to pay a premium for these organic 
products (93). In addition, Bangladeshi consumers preferred fish attributes such as freshness, 
local and indigenous species and were less inclined to purchase wild-caught fish (94). Danso et 
al. (2017) reported that Vietnamese consumers from Hanoi, were willing to pay premium prices 
if the fish were cultivated in treated wastewater, and even higher premiums if the fish were 
certified for this form of sustainable aquaculture (96). Xuan and Sandorf (2020) performed DCE 
using a latent class model to analyse the behaviour of Vietnamese farmers and the wider public. 
They found that the public supports sustainable aquaculture policies and is willing to pay a 
premium to improve the treatment of wastewater used for local shrimp aquaculture (98). This 
study framed the WTP in the context of taxpayer-funded subsidies to encourage farmers to 
invest in sustainable infrastructure such as RAS. Respondents from the public belonging to the 
first latent class were insensitive to price costs per month for 5 years, whereas in the second 
class, respondents were WTP 0.9 USD per month for 5 years (98). It was shown that the costs 
of a credit subsidy program designed to encourage farmers to invest in aquaculture technology 
could be covered by the public’s aggregate WTP, suggesting that sustainable shrimp 
aquaculture in Vietnam is an achievable target (98).  

A study in China (99) revealed that awareness of, and WTP for eco-labelled seafood products 
have increased as a result of consumer concerns for seafood safety and negative environmental 
impacts. Fifty-nine percent of the respondents showed WTP for premiums of between 1-9% for 
eco-labelled seafood and 41% of the respondents were willing to pay premiums of more than 
10%. Similar results; preference for certified seafood, emerged for male consumers who shop 
at mid-sized to large supermarkets, people who consume seafood at rates higher than the 
average and people familiar with certification schemes (99). (99) Chinese consumers from 



    

Grant Agreement number: 817737 — FutureEUAqua — H2020-BG-2018-2020/H2020-BG-2018-1  10 

Shanghai were willing to pay more for organic seafood, despite its unavailability, and would pay 
for more costly certified products that guarantee a higher level of quality (100). A Japanese 
study suggested that eco-labelling of seafood products would be ineffective with Japanese 
consumers, unless it was paired with a programme to increase awareness about the 
environmental impacts of conventional practices and the improvements offered by certified 
alternatives (101). Hori et al. (2020) (103) found that Japanese consumers are increasingly 
willing to pay for certified seafood products, especially those with sustainability attributes. In 
Malaysia, aquaculture falls into two categories: conventional practices and the certified 
Malaysian Good Agriculture Practice (GAqP), which fosters sustainable methods of farming. The 
size of the premium may vary with the elicitation method employed. Kamaruddin et al. (2023) 
(105) found that Malaysian consumers were willing to pay 114% more for GAqP-compliant fish 
when assessed by CVM and 46% more based on an open-ended model. Moreover, since GAqP-
compliant fish are considered both safe and healthy food, wealthy consumers, elderly 
consumers, educated and environmentally concerned consumers are willing to pay a premium 
for these aquaculture products (104). 

What do consumers truly value? 

Drawing conclusions from the review of individual studies mentioned above, about what how 
sustainability attributes influence purchasing behaviours is challenging. Different study designs 
and statistical approaches used in these studies limits our ability to compare the results. Broadly 
speaking, it is possible to say that awareness about the environmental impacts of conventional 
aquaculture and the potential improvements offered by IMTA and by other sustainable 
practices is variable. It does appear that consumers care about the environment and some are 
willing to pay a premium for fish produced in a manner that is less harmful.  

In order to address the issue of heterogeneity in methods, we examine several systematic 
reviews (with or without meta-analyses) addressing the willingness to pay for sustainably 
produced aquaculture products.  

A systematic review and meta-regression analysis on consumers’ acceptance based on 45 peer-
reviewed papers addressed the relationship between study characteristics, product attributes 
and WTP (106)Consumers are willing to pay premiums for locally produced seafood, fresh 
products and products sold with environmental certification. Consumer characteristics, in 
particular average income and gender increase the likelihood of a higher WTP.  With respect to 
sustainability, environmental certification was positively correlated with WTP for IMTA or other 
sustainable culture methods. Other systematic meta-analyses in the context of general eco-
labelled food (107) and sustainable food products (108) demonstrated support for organic 
certification, which reflects the sustainability concept in food. Specifically, Bastounis et al. 
(2021) (109) found that female and younger consumers were more likely to buy organic 
products, whereas Li et al. (2021) (110) suggested that being female, region, and certain 
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sustainability attributes have the strongest positive correlation with average WTP premiums. 
The latter further concluded that Asian consumers were more willing to pay premiums for 
sustainable products compared to consumers in North America and Europe, partly because of 
the need to consume safer food.  

Evidence from systematic reviews without meta-analysis further supports the findings of the 
meta-analyses above. Carlucci et al. (2015) (69) reviewed the preferences of consumers about 
quality features on seafood and finfish from within 49 international studies and found that the 
most relevant attributes influencing consumers’ choices are the production and preservation 
methods, country of origin, product innovation, packaging and ecolabelling. Another systematic 
review collated 39 studies on finfish aquaculture products reviewed in studies published 
between 2000–2019 (111). All studies were conducted with DCE, i.e. study designs resembling 
real market decision-making settings and thus can address more effectively consumers’ 
behaviour towards a product. The overall findings suggest that consumers are willing to pay a 
premium for products of domestic origin, but this is somewhat biased as it was only tested on 
consumers from Italy and Germany. Secondly, there is a high preference for wild-caught 
products over farmed products, which means that a negative public image towards aquaculture 
still prevails (112,113), even if farmed products are certified (e.g. Bronnmann and Hoffmann 2018). 
High WTP estimates for premiums were further evidenced for certified products, but only if the 
labels are related to sustainability, nutrition, health and safety information or even source feed 
(106,111). It was further concluded that the success of certification schemes may largely depend 
on the species, country of origin, type of label and claim (e.g. sustainability level label vs. 
standard ecolabel).  

In the context of aquaculture-raised seafood, consumers mostly value locally produced 
seafood, freshness, and products with ecolabels or certifications. The latter can be a strong 
motivator for premium products when labelling is associated with nutritional value, health and 
safety information, and sustainability either in the form of sustainable type of feed or 
innovative infrastructure and practices that reduce environmental impact. The findings from 
the studies cited here strengthen the evidence for what consumers truly value in seafood 
products, but the implications of these in the context of sustainable aquaculture and the role 
they play in the food governance system are yet unclear. 

Discussion: Moving towards more sustainable aquaculture markets 

Individual preference studies and systematic reviews reveal that fish consumers and the 
general public care about the negative spillovers from aquaculture production and are willing 
to pay to prevent damages. The fact that eco-labelling is generally positively correlated with 
WTP indicates that there is a latent demand for sustainable aquaculture products that is not 
yet supplied. There are also indications that the demand could grow if awareness about 
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sustainability of aquaculture production was more consistent. Large segments of the 
population are relatively uninformed about aquaculture practices, but there is evidence that 
once made aware, people are more likely to value sustainability. 

Another important factor in developing sustainable aquaculture markets is producer beliefs 
and behaviours. In principle, a positive WTP should be a signal to producers that adopting more 
sustainable practices and investing in certification is a channel to increase and expand their 
market share and profitability. The relatively low levels of industrialisation of IMTA and other 
sustainable practices thus raises the question of why producers seem to be unresponsive to 
market signals.  

In this section, we examine both the demand and supply side of sustainable aquaculture 
markets and address specific barriers related to consumer behaviours, producer decisions, and 
concentrations of market power that may influence what is produced, marketed and 
consumed. Additional attention is paid to policy and regulation, in particular its responsiveness 
to public preferences for sustainable production. 

Consumer knowledge and awareness 

Many sustainable aquaculture technologies are advanced enough to provide the basis for 
strong and rapid growth yet the commercialization of sustainable aquaculture products has 
been thus far struggling as a result of insufficient economic incentives (115). Consumers’ lack 
of awareness, negative perceptions, distrust, and product pricing have been suggested as the 
main economic barriers. At this point it has been established that consumer awareness 
regarding sustainable seafood products is largely heterogeneous, with some consumer 
segments having very low awareness and others moderate to high. The general public is more 
aware and more concerned about environmental issues now than ever before (116), but in 
many cases, these are not reflected in fish and seafood markets where consumer awareness 
may lag and other attributes are ranked more highly than sustainability (102). Increasing 
awareness requires efforts from stakeholders and producers in balanced marketing initiatives 
that  provide information about sustainability and other product attributes (e.g., health and 
nutrition, place of production, etc.) in a transparent manner about the benefits of aquaculture, 
and specifically the environmental advantages of sustainable aquaculture practices 
(42,117,118) 

For consumers who demonstrate a great deal of support towards sustainable aquaculture, 
products are expected to live up to their green reputation – that is to address environmental 
issues (e.g. Zander and Feucht 2018). Eco-labels and certification schemes are assumed to be 
important tools to address this particular concern and enhance WTP. In fact, an acceptable 
proportion of consumers are willing to pay for sustainable aquaculture products at a significant 
premium price, especially when eco-labelled or certified for certain attributes e.g. 
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environmental, nutritional and health aspects (106). Labels with additional information on 
seafood packaging can further affect the purchasing choice, even to those who are less 
sensitive to sustainability issues. For instance, local or domestic production are consistently 
shown as attributes imperative to consumer demand and WTP (49,106,111,119). At least within 
Europe, the underlying reasons for this preference are greater freshness, higher food safety, 
higher environmental standards, and better regulations (119). These attributes could further 
influence the consumption frequency, which is also determined by various consumer profiles 
(120). At least within countries that conform to EU standards, 20% of consumers have a very 
low probability of consuming seafood in general, as the information presented on the product 
labels is unclear and inadequate (120). In this respect, producers should redirect their efforts 
into alternative production methods that are more sustainable, ecologically friendly, and in 
which their products are presented with unambiguous labels, with adequate well-understood 
information and distributed in local or domestic markets. 

Linking WTP with actual purchasing behaviour 

The extent to which producers are ready/willing to transform their production systems to more 
sustainable practices, based on these market assessments, is uncertain. Green aquaculture 
products are still a niche market in many places, and their reliance for further growth on 
research has been largely determined by the consumers’ WTP metric. In fact, the WTP metrics 
reflect the consumers’ ethical views around a product’s attribute and are advised not to be 
considered anything but good intentions as they are not always translated into behaviours 
(121–123). Some consumers appear to be cause-driven when surveyed, but economic 
conservatives at the checkout lines (124). To that end, the development of green markets and 
expansion of sustainable products cannot be solely assigned to consumers’ responsibility and 
behaviour intentions (125). Similarly, several studies reveal anomalies and caution needs to be 
exercised in interpreting the relevance of WTP. A good example is Latent Class Analysis in Yip 
et al. which revealed that consumers with strong preferences for wild-caught salmon had a 
166.7% WTP although the statistical framework suggests that the average consumer from this 
particular class is the least likely to purchase cultured salmon (126). Several interpretations for 
this have been put forward, including the fact that while a wild-salmon purchaser might not by 
cultured salmon, they strongly value sustainability  (126)..  

Although consumers do have a role to play in terms of demand and satisfaction, as well as 
shaping the overall expectations as a society from the food industry, the ruling power lies within 
the core of the market chain intermediaries – the wholesalers and mainly the retailers (127,128).  

The aquaculture value chain: the power of wholesalers and retailers 

For a long time, global food governance was characterised by an oligopoly, with manufacturers 
playing a central role in the market food chain supply. At the same time, the food retail sector 
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had a minimal structural and low market power (129). This global oligopoly and market power 
has grown but shifted towards the food retailers and wholesalers, whose influence now exert 
a leading role in the food value chain (130). Two decades ago, Durieu (2003) further argued that 
large retailers “can greatly influence changes in production processes and consumption 
patterns and are well positioned to exert pressure on producers in favour of more sustainable 
choices” (131). Nowadays, most high profile retailers are in the singularly powerful position to 
control the product chain from its development to the shelves through central and critical 
partnerships with raw material producers, manufacturers, wholesalers, transporters, 
warehousers and their daily interactions with millions of serving consumers (129,132,133). The 
economic trends of market power have been previously reported (129,134) and stressed (135), 
demonstrating staggering evidence and implications on the capability of global leading food 
retailers to wield power-pressure on pricing and on the producers (129). There are also insights 
about product selectivity and specificity, which often pertain to the exclusion of small 
businesses or local farmers from entering the grocery chains, suggesting that food retail 
corporations exercise immense structural power both in the international and domestic 
markets (129). 

This market power has expanded even more, with food retail corporates becoming rule-setters 
rather than rule-takers by enforcing rules and developing private standards, which wish to 
translate requirements for both product and process specifications to other parts of the supply 
chain (129). These private standards could be related to food safety and social welfare, such as 
pesticide- or herbicide-free production, corporate social responsibility policies and labour 
standards. Although some retail organizations have created their own quality assurance/safety 
schemes, the development of private standards is carried out collectively, so that they can force 
the upstream sector to adopt these by limiting other available options (136). The resulting shift 
to this privatization was partially formed to address society’s concerns regarding food safety 
and political requests for food transparency in the food supply chain (137). Despite concerns 
over its legitimacy (138), it was hypothesized to have important and positive implications for 
the future of sustainable products in the food system (129). 

In recent years, after the sector has seen sharp increases in revenues of organic and sustainable 
goods from smaller businesses, it was predicted that this “niche market” would be earning most 
of the money in the future (129). Large retailers have seized this opportunity and pledged 
commitment to sustainability goals as part of their developing corporate and social 
responsibility strategies (139,140). Specifically, many high-profile retailers transformed the 
nature of their businesses as they are driven by antagonism from price-driven models to both 
price and quality attributes (130,141). They have integrated sustainable product sections with 
distinct labelling, offering a range of organic and social or ecological friendly goods (141), thus 
further enriching their merchant inventory to differentiate from other competitors and attract 
additional types of consumers (132). At this point, the proliferation of private standards has 
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grown more stringent and further involved environmental criteria in which the public 
regulatory framework was inadequate to address. That is, ensuring sustainability designed for 
food production but increasingly being applied specifically in the context of fisheries and 
aquaculture (142). When it comes to wholesalers, whose role is key in the food and beverage 
distribution, they are largely outpaced by their retail counterparts in their approach to 
sustainability, partly because they have far less pressure to publicly demonstrate their 
accountability (128). 

By acknowledging the fact that a portion of a given population has low awareness towards 
sustainability, retailers have developed a range of marketing intervention and mechanism tools 
to engage consumers with sustainable products, to prevent their efforts in sustainability from 
impacting their overall sales (143). Such tools can have a radical shift in consumers’ psychology 
with respect to green consciousness, responsibility, beliefs and attitudes for sustainable and 
ecological friendly goods (143). Retailers can attract consumers’ attention and promote their 
role as supporters of sustainability through campaigns, promotions, advertisements and 
educational programs. They also use in-store merchandising strategies such as digital displays, 
verbal communication from personnel, product arrangement and exhibition with nature 
sounds, green claims (i.e. certifications) and eco-packaging with visually attractive cues for 
certain attributes e.g., eco-labels, product origin, carbon footprint, various dietary ingredients, 
and seasonality (144)  Drawing shoppers’ attention to eco-friendly goods, is an effective tactic 
in persuading consumers purchase even at a premium (145). Achieving sustainable 
consumption through these approaches however, is not always guaranteed (127,143) for a 
number of reasons relevant to consumers’ scepticism regarding the retailer’s intervention; 
buying intentions; undermining sustainable consumption; purchasing behaviour, and negative 
impacts on perceptions (143). In some cases, mainstream markets harnessed the choice-editing 
approach, whereby sustainable options become the default; but it’s generally less renowned 
as it could impose overall sales decline as shown for seafood products (146). For this reason, 
many large-chain retailers are avoiding choice-editing strategies as they clash with their 
lucrative business motives (147).  

Achieving sustainability under the policy domain 

It is increasingly recognized that orienting producers towards sustainable production practices 
by means of consumer pressure may not necessarily achieve the development of sustainable 
consumption/demand (125,148). Moreover, although retailers are highly acknowledged for 
their capacity to be drivers towards food sustainability, their efforts could be hampered in the 
context of long-term goals at the face of many impediments. Specifically, due to the complexity 
in global food systems, human cognition and behaviour and the structural characteristics of the 
food environment, the concept of sustainability and resilience should be addressed by a holistic 
approach that encompasses all the interconnecting actors of the food governance system (149–
152). To surpass such multidimensional complexity, attempts on sustainable development 
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would have to transition under the embodiment of a policy regime (147,149,151). To date, there 
has been an increasing focus in the literature to prompt the transition of sustainable food 
systems within the policy domain (149–151,153). The integration of such regulations is assumed 
at different levels of governance (i.e. public, private, and civil society), operational scales (i.e. 
local, regional, national and international), and sustainability spheres (i.e. 
agriculture/aquaculture, climate and the environment, health, and worker’s rights), so that 
policy framework addresses challenges in coordinated and collaborative manner (150,152). The 
realization of this holistic vision implies setting new policy goals, policy frames, and new 
evaluation approaches that consider the perspectives from each of these levels (149,151). 

Previous work by Saviolidis et al. (2020) has identified policy recommendations targeted to 
different stakeholder groups in support of sustainable food consumption. Looking from a civil 
society’s point of view, regulations should target pressure towards Food Value Chain (FVC) 
actors and governmental bodies who have the power to implement transformative policies 
(149). The power of retailers has already been discussed alongside the inherent risks they take 
in sustainable consumption when confronted with specific consumer profiles. If, however, 
national (or international) regulations exert pressure on producers, market requirements will 
change. Therefore, food retailers can operate with a greater degree of certainty in their 
sustainability efforts by adopting choice-editing strategies, so that sustainable products 
become the norm (154). In the past, innovative aquaculture systems did not mirror positive 
public perceptions in consumer surveys attributed (among others) to technophobia (e.g. 
Altintzoglou and Honkanen 2020)(43). Awareness raising for these topics should be at the 
forefront of governments’ environmental agendas and together with targeted policies on 
sustainable production, these systems (e.g. RAS, IMTA, etc.) may thrive in the forthcoming 
future.  

Within the EU, such an ambitious regulatory framework is progressively being materialized in 
the “Farm to Fork strategy”, which is at the heart of EU’s Green Deal and aligned with the 
European Commission’s agenda for achieving the United Nations’ Sustainable Development 
Goals (155). Specifically, the strategy aims to reconcile the food system through a just transition 
operating within planetary boundaries, which benefits both the producers and consumers, as 
well as reduces the environmental and climate footprints. The Farm to Fork strategy also 
envisages the adoption of EU guidelines for all member states to promote sustainable 
aquaculture practices. Despite the positive feedback it has received, it was critiqued for its 
inability to tackle the power asymmetries in the food system and the likelihood for perpetuating 
current unsustainable practices (150). 



    

Grant Agreement number: 817737 — FutureEUAqua — H2020-BG-2018-2020/H2020-BG-2018-1  17 

Conclusion 

This report addresses opportunities, challenges and barriers in value chains for the products of 
IMTA and other sustainable aquaculture practices. We conducted a systematic search and 
narrative review of the literature on preferences for sustainable aquaculture and a review of 
selected issues related to producers, wholesalers and retailers and the policy sector. 

Opportunities appear to exist on the demand side. Studies of consumer preferences indicate 
that at the very least, there are niche markets for more sustainable products and in all likelihood 
the consumer base for such products could be expanded. Surveys of the public also indicate 
widespread support for greater sustainability and WTP via increased taxes to support greater 
sustainability in aquaculture.  The expansion of sustainable aquaculture markets appears to be 
constrained by two elements. First, producers remain reluctant to adopt more sustainable 
practices for a variety of reasons. Some doubt the market receptiveness and are therefore 
unwilling to invest in more costly production methods, promotion activities to raise awareness 
and certification to demonstrate sustainability. An additional factor in producers’ reluctance 
may be their perception of their limited capacity to influence consumer behaviours. Power in 
aquaculture value chains tends to be heavily concentrated in wholesalers and large retailers. 
These stakeholders can and do shape consumer preferences and influence their behaviours. 
They also have a major role in determining producer decisions. This is particularly true when 
there is a high level of vertical integration between large wholesalers and producers. For 
smaller producers, access to markets may hinge on conforming to the requirements of large 
wholesalers and retailers or alternatively focusing on niche markets. Engaging various 
stakeholders within the fish value chain (e.g., producers, consumers, wholesalers, retailers, 
independent certifiers) is essential to initiatives to promote sustainable production. Examples 
of initiatives include regulation to ensure that site selection and production operations 
minimise environmental impacts and measures by commercial stakeholders and consumer 
advocates to increase awareness and market acceptance of more sustainable products.  

Several directions for additional research are indicated: 

1. Consumers: improve the understanding of consumer characteristics to better 
understand how these interact with product attributes, in particular sustainability. This 
is needed in order to develop effective marketing activities to raise awareness that 
translates into actual purchasing behaviours. 

2. Consumers: Understand and resolve anomalous WTP results. 
3. Value chain: examine aquaculture value chains to determine scope for encouraging 

more sustainable production. 
4. Producers: Improve the understanding of beliefs of producers and the constraints they 

face in deciding what to produce and how to produce it. 



 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under Societal challenge, Blue Growth, Grant Agreement No 817737. 
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APPENDIX 1 – GLOSSARY OF TERMS 

Closed Containment System (CCS) is an aquaculture system that uses tanks or ponds with impermeable 
walls to contain the fish, thus preventing any contact with the environment. 

Integrated Multi-Trophic Aquaculture (IMTA) is an approach to aquaculture that combines different 
species in order to create a balanced ecosystem. It involves growing multiple species together in order 
to take advantage of their complementary roles in the food chain. 

Recirculating Aquaculture System (RAS) is a type of aquaculture system that uses a closed-loop water 
circulation system to maintain water quality and reduce the need for water exchange. 

Contingent behaviour method (CBM): A method of estimating the WTP for a good or service that uses 
a combination of observed behaviour and preferences. It is based on the assumption the people reveal 
their preferences through their behaviour and expression and that these preferences can be used to 
estimate the value of the good or service. Its use is generally limited to market goods. 

Contingent Valuation Method (CVM): A method of estimating the value of goods or services that are 
not bought and sold in the market, by asking individuals directly what they are willing to pay for them. 
It may be used for market, quasi-market and non-market valuation. 

Discrete Choice Experiment (DCE): A survey-based method used to analyse consumer preferences and 
evaluate the trade-offs between different features of a product or service, including its price. It may be 
used for market, quasi-market and non-market valuation. 

Hedonic Method (HM): A method of estimating the economic value of a good or service by examining 
how different attributes of the good or service affect its price. 

Latent Class Analysis (LCA): A statistical method used to identify and quantify the underlying structure 
of preferences among individuals, by grouping people into distinct classes that share similar 
preferences.  

 


