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Abstract
Since the late 1990s, European aquaculture has struggled to grow, leading to a heavy reliance
on imported farmed aquatic food from low- and middle-income countries. Concerns about
the environmental and social impact of these imports, along with safety issues, have drawn
negative media attention that has hurt public trust in the industry. Although Europe has
introduced rigorous certifications and stricter regulations to address these concerns, gaining
full public confidence remains a challenge. Meanwhile, there is a growing demand for
European aquaculture products—particularly in emerging economies of Asia, where aquatic
food is a dietary staple—which presents a promising opportunity for future growth.
This thesis aims to provide strategic recommendations for European aquaculture to improve
its societal acceptance and market positioning of its products, particularly in China. A
multidisciplinary research approach was employed, combining a systematic scoping review
and media analysis to explore societal perceptions, secondary data analysis to examine trade
flows, key informant interviews to assess demand, text mining to evaluate consumer e-
commerce satisfaction with salmon purchases, and sensory evaluation with willingness-to-
pay studies to assess salmon's competitiveness. Findings revealed that media and scientific
literature often oversimplify sustainability issues, leading to fragmented stakeholder
understanding. Price, quality, safety, and country of origin play crucial roles in shaping
consumption patterns, with Chinese consumers preferring imported salmon due to perceived
higher standards. While European aquaculture benefits from its association with stringent
safety and sustainability standards, there remains a considerable gap in sustainability
awareness within the Chinese aquatic food market.
The thesis recommends a twofold strategy: domestically, European aquaculture must
prioritize societal acceptance by addressing sustainability concerns and increasing
transparency. Internationally, in markets like China, European aquaculture producers should
emphasize the quality, safety, and sustainability of their products to differentiate them from
local alternatives. By adopting these strategies, European aquaculture can enhance its global
leadership and competitiveness, with China’s critical influence on global aquatic food
demand.
Keywords: European aquaculture; Sustainability; Perception; Chinese aquatic food

market; Consumer preferences
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Chapter 1 General Introduction and Methodology

1.1 Problem Statement and Research Overview

Aquatic food plays a critical role in the global food system by providing nutritious food,
supporting economic livelihoods, promoting environmental sustainability, and enhancing
resilience to climate change. Recently, the Blue Food Assessment has positioned aquatic
food at the forefront of discussions on food security and sustainability (The Blue Food
Assessment, 2024). It emphasised how aquatic food functions as vital sources of essential
nutrients, healthy substitutes for terrestrial animal-source foods, providers of nutrients with
minimal environmental impact, and pillars of cultural, dietary, economic, and livelihood
aspects (Crona et al., 2023).

Aquatic food production encompasses two primary methods: aquaculture and wild capture
fisheries. Aquaculture involves the farming of aquatic organisms such as fish, molluscs
(including shellfish like mussels and oysters), crustaceans (such as shrimp and crayfish), and
aquatic plants (algae) in controlled environments, ranging from freshwater ponds and tanks
to ocean enclosures. In contrast, wild capture fisheries involve the harvesting of fish and
other aquatic organisms directly from their natural environments, such as oceans, rivers, and
lakes. As the global demand for aquatic food has surged, aquaculture has increasingly
dominated the supply, expanding by 6.6 % between 2020 and 2022, and producing
approximately 116 million tonnes of aquatic food (Food and Agriculture Organization,
2024). The growth in aquatic food consumption has been driven primarily by the rapid
expansion of aquaculture, particularly since production from wild capture fisheries has been
stagnant since the late 1980s (Little et al., 2016a).

In Europe, wild capture fisheries produced the majority of aquatic food in 2022, totalling
13.9 million tonnes, compared to 3 million tonnes from aquaculture (Food and Agriculture
Organization, 2024). While aquaculture experienced rapid growth during the 1980s and
1990s, its continued increase in the European region has not been as productive compared
to the Asian region (Figure 1). For instance, European aquaculture production has increased
by 24 % since 1994 but has only grown by 6 % between 2007 and 2022. This slower progress
is likely due to the perception that aquaculture lacks a compelling value proposition
compared to alternative protein sources, such as chicken, which have seen more consistent
growth over the same period due to affordability, versatility, and familiarity (Bostock et al.,
2010a). In addition, the decline in demand for certain aquaculture products, such as mussels,

highlights the influence of shifting consumer preferences rather than solely misperceptions
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about aquaculture practices. Limited public understanding of aquaculture, negative media
portrayals, and environmental concerns—including water pollution, habitat destruction, and
the use of antibiotics and chemicals—also remain significant barriers to consumer
acceptance (Bacher, 2015). Addressing these challenges requires targeted efforts to position
aquaculture products as sustainable, high-value alternatives that align with the evolving
preferences of health-conscious and environmentally aware consumers.

Despite these challenges, the European aquaculture industry has made significant progress
in improving sustainability and reducing its environmental footprint through advancements
in technology, stricter regulations, and adherence to certification standards. Furthermore,
innovation programs and strategic guidelines are actively supporting the development of
sustainable and efficient aquaculture practices, helping to stimulate the growth and capacity
of aquatic food production in the region (European Commission, 2021).
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Figure 1. Production in million tonnes live weight for European and Asian aquaculture and wild

capture fisheries, 1950-2022. Data source: FAO FishstatJ, 2024.

This thesis is part of the EATFISH project, a multidisciplinary initiative under the EU’s
Marie Sktodowska-Curie Actions. The project aims to promote sustainable and profitable
aquaculture in Europe by aligning innovations with market and societal expectations. Within
this broader initiative, this thesis specifically investigates the societal perceptions and market
demand for European aquaculture products in China. This focus stems from significant
research gaps: limited understanding of Chinese consumer preferences for European aquatic
food, insufficient knowledge of sensory and willingness-to-pay dynamics in this market, and
the growing importance of China as an importer of high-value aquatic food products. This
15



thesis also emphasizes the need for effective positioning of European aquaculture products

in emerging markets through data-driven strategies.

Aquatic food, encompassing both plants and animals, is gaining increased attention for its
nutritional benefits and its environmental impact (Gentry et al., 2020; Troell et al., 2014).
While insights into global aquatic production capacity and transition pathways may vary,
there is a consensus on the essential role of aquaculture within the food production system.
Aquaculture is a complex domain, with production dynamics, value chains, and
socioeconomic-cultural effects differing significantly across various production systems,
geographic regions, and social contexts and circumstances, meanwhile, the rise of
certification programmes highlights the sector’s evolving commitment to sustainability
(Saha, 2022). Programs, such as the Aquaculture Stewardship Council (ASC) and various
national schemes such as Danish organic @ label and Naturland set rigorous environmental
and socio-cultural standards, helping to build consumer trust in buying farmed aquatic food,
particularly among European consumers (Alfnes et al., 2018). By providing assurance that
aquaculture products meet high sustainability benchmarks, these certifications play a crucial
role in addressing consumer concerns and promoting sustainable aquaculture, defined in this
thesis as ‘aquaculture practices that meet present food needs without compromising
environmental integrity or the ability of future generations to meet their own needs’ (Boyd
et al., 2020). This includes reduced ecological impact, ethical sourcing, traceability, and
socio-economic responsibility. However, achieving broader social acceptance remains a
complex challenge. Ocean NGOs have significantly influenced public perceptions, often
portraying aquaculture as inherently harmful to ocean health, which has reinforced negative
consumer attitudes toward the sector (Tlusty et al., 2019). This narrative has perpetuated
misconceptions about the environmental impacts of aquaculture, overshadowing its potential
to contribute to global food security and sustainable seafood production. The gap between
public perception and the reality of modern, sustainable aquaculture practices not only
hampers consumer trust but also constrains investment and innovation in the sector. Public
and political support, essential for implementing new technologies and practices, remains
limited, highlighting the need for more effective communication strategies to reframe

aquaculture as a critical component of sustainable aquatic food systems.

Despite stagnant growth, the biological and technological advancements in the European
salmon farming sector have been important in driving growth and innovation across the
aquaculture industry both in Europe but also globally (Asche & Bjerndal, 2011).

Particularly, innovations in genetics have led to the development of more resilient and faster-
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growing salmon strains, enhancing productivity. Advanced feed formulations have
improved the nutritional profiles of farmed salmon while reducing reliance on wild-caught
fish for feed, thus supporting sustainability efforts (Afewerki et al., 2023). Enhanced disease
management techniques, including the use of vaccines and integrated pest management, have
significantly reduced mortality rates and the need for antibiotics, promoting healthier salmon
populations (Bondad-Reantaso et al., 2023). Further, the adoption of digital technologies and
data analytics in European aquaculture operations has revolutionized the industry. Real-time
monitoring and management of water quality, feed distribution, and fish health through
sensors and automated systems have optimized operational efficiency and minimized
environmental impacts (Rowan, 2023). Further, in the European Union, the traceability of
aquatic food has been ensured by implementing stringent regulations (Hofherr et al., 2016),
which is supported by the European Market Observatory for Fisheries and Aquaculture
Products (European Commission. Directorate General for Maritime Affairs and Fisheries &
EUMOFA., 2022; Paolacci et al., 2021), providing consumers with verifiable information
about the origin and journey of their aquatic food, thus building trust and encouraging
consumption of their farmed aquatic products among international consumers.
Simultaneously, European-farmed aquatic products have gained traction in global aquatic
food markets, driven by their reputation for quality, sustainability, and traceability. This
export-oriented growth has been particularly pronounced in emerging economies where
rising incomes and urbanization are fuelling demand for nutritious food sources. In recent
years, countries in Asia, particularly East and Southeast Asia, have become significant
importers of European aquaculture products, contributing to the sector’s global expansion.
The high standards maintained by European aquaculture producers, reinforced by rigorous
safety and environmental processes, ensure that their products meet the international safety
and environmental criteria increasingly demanded by consumers worldwide. However, this
aspect has never been understood concerning the demand for European aquatic food products
in emerging markets.

Thus, understanding and responding to the complex perceptions of aquaculture—whether
shaped by genuine public concerns or amplified by interest group positions magnified
through media narratives—is becoming increasingly urgent. As global demand for aquatic
food continues to rise and wild fish stocks face overexploitation, it is essential to recognize
that different stakeholders, including consumers, industry actors, policymakers, and
advocacy groups, hold diverse and often conflicting views about aquaculture practices. This

calls for a deeper exploration of these perspectives to develop targeted strategies that build
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trust and acceptance across all stakeholder groups. Demonstrating these benefits with
evidence-based strategies is crucial not only for fostering acceptance of aquaculture but also
for paving the way for its expansion and integration into the broader food system. This shift
is crucial not only for the future of the aquaculture sector in Europe but also for global food
security and the sustainability of marine resources. Additionally, understanding the demand
for European aquatic food products in emerging markets is essential to gain insights into
consumer preferences and develop effective marketing strategies. This is important for
European aquaculture because it can help expand market reach, enhance competitiveness,
and generate additional earnings, thereby boosting aquaculture growth in the region and
driving sustainable development by aligning production with consumer needs and

expectations in these rapidly growing markets.

1.2 Objectives of the Thesis

In light of stagnant European aquaculture production and the urgent need to understand
societal perceptions for fostering growth and development, this thesis seeks to develop
strategic recommendations for European aquaculture by understanding societal perceptions in
a broader context and examining the demand for its products in China. The six broad
objectives of the thesis are as follows:
1. To understand societal perceptions of aquaculture and assess differences across
international contexts.
2. To analyse consumption behaviour in Asia.
3. To examine the demand for high-value aquatic food in China.
4. To investigate farmed salmon import trends and consumer e-commerce satisfaction
in China.
5. To assess sensory perception and willingness to pay for farmed salmon in China.
6. To develop strategic recommendations for European aquaculture based on insights
from the above five objectives, helping to enhance market positioning and growth

opportunities.

1.3 Methodology

The thesis utilizes a mixed-method approach to accomplish its objectives, integrating a
variety of methodologies drawn from multiple academic disciplines. This combination
allows for a comprehensive analysis that is based on both quantitative and qualitative

techniques, ensuring a more nuanced and in-depth understanding of the research problem.
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By utilizing diverse approaches, the study can address complex research questions from
different perspectives, enhancing the validity and robustness of the findings. For instance,
perception studies help understand societal attitudes, while integrated social science
frameworks assess broader societal impacts. Sensory science techniques are applied to
evaluate sensory perceptions, and economic principles are used to analyse willingness to
pay. Additionally, consumer science investigates purchasing behaviours, and trade analysis
explores the dynamics of international aquatic food markets. Collaboration with EU and
Chinese academic institutions ensured comprehensive data collection and cross-contextual
insights. Data collected in China were supported by translation assistance from Chinese
academic project partners and students, who also provided valuable insights into the local
context. Their support was instrumental in ensuring the accuracy and relevance of the data,
which was crucial to the completion of the PhD thesis. Research tasks requiring English were
directly undertaken by the PhD student.

Below, a brief description of the study areas and the rationale for their selection is provided.
This is followed by an overview of the projects and timeline of the doctoral research, as well
as a concise description of the methods and units of study that constitute the core of this
thesis. Given that each subsequent chapter contains its own Materials & Methods section,

only a brief overview is presented here.

1.3.1 Background of the Study Area

Three case studies were conducted in China, the world's largest producer and consumer of
aquatic food, as well as an emerging market importing high volumes of aquatic food
products. This is supported by its vast population base of over 1.4 billion people. In 2022,
China accounted for 36 % of the world’s aquatic food production, emphasizing its critical
role in the global aquatic food supply chain (Food and Agriculture Organization, 2024).
More than 90 % of consumers in China eat aquatic food more than once a month, with about
35 % consuming it twice or more per week and about 32 % eating it 3—4 times per month
(Xu et al., 2024), reflecting a cultural shift towards greater aquatic food consumption. This
trend is further supported by rising annual per capita consumption of aquatic food, which
increased from 3.1 kg in 1985 to 11.4 kg in 2016 (National Bureau of Statistics, 2020). This
increase can be disaggregated by urban and rural consumers, for instance, first-tier cities like
Shanghai particularly consume aquatic food of about 27.2 kg per capita per year in 2019
(Meng et al., 2021). Newton et al. (2021) further highlight that these changing consumption

habits are driven by different product forms and purchasing locations. In particular, urban
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consumers are increasingly opting for frozen or canned seafood from supermarkets or online
platforms, moving away from traditional "wet" markets. This shift, especially among
younger and wealthier populations, underscores the evolving nature of China's aquatic food
market. These trends not only highlight the growing domestic demand for aquatic food but
also China's critical influence on global aquatic food markets. Given this dynamic landscape,
it is essential for European aquaculture to closely study and understand the evolving Chinese
aquatic food market to remain competitive.

Agquatic food is a staple in the Chinese diet, with deep-rooted cultural preferences for fresh
and diverse aquatic products. This massive consumer base drives demand for a wide range
of aquatic species, influencing global supply chains and pricing. Understanding China's
aquatic food market dynamics, consumer preferences, and import trends offers valuable
insights for the European aquaculture sector looking to expand its market reach, enhance
competitiveness, and adapt to global trends. As Europe seeks to strengthen its aquaculture
industry, analysing China's market strategies, consumption patterns, and the impact of its
population’s aquatic food habits can help European aquatic businesses better navigate global

challenges and tap into emerging opportunities in the aquatic food industry.

1.3.2 Project Background and Timeline of the Doctoral Research

The PhD research is embedded within Work Package 3 (“The Fish Market) of the EATFISH
project (Figure 2). WP3 aligns market development with technological advances. The project
involves leading academic and private sector partners across Europe, including Wageningen
University, Ifremer, CSIC, Nofima, CCMAR, and others. The candidate, enrolled at the
Institute of Aquaculture, University of Stirling, actively participated in all EATFISH project
workshops, training, and secondments (Table 1). Secondments were completed at Aarhus
University in Denmark and the University of Western Brittany in France to build research
collaborations on societal perceptions of aquaculture in France, Spain, Denmark, and Turkey
(Table 2). After the secondments, an initial draft of the study of the perception was submitted
as an EU deliverable in March 2023. In the second year, two research visits were conducted
in collaboration with Shanghai Ocean University, China. Research activities included market
observation, trade show interviews, secondary data analyses, consumer taste testing sessions,

and choice experiments.
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Figure 1. EATFISH programme and work packages.

Table 1 Training and meetings attended by the PhD student in the EATFISH programme.

S.N. | Date Place Institution Training and | Activities
meetings
1 28 March Valencia, | The Spanish National | Networkand | Lecture on Open science,
2022 -5 Spain Research Council workshop Research and Time
April 2022 (CSIC) meeting 1 management, Action Learning,
Instituto de Acuicultura Torre
de la Sal (IATS) and farm visit
2 12 Faro, University of Algrave | Network and | Summer school on
September Portugal | Campus de Gambelas | workshop Entrepreneurship, midterm
2022 - 16 meeting 2 evaluation of the EATFISH
September project
2022
3 24 April Szarvas, | Research Centre for Network and | Market workshop, project
2023 - 28 Hungary | Fisheries and workshop evaluation, carp farm visit
April 2023 Aquaculture, meeting 3
Hungarian University
of Agriculture and
Life Sciences,
4 18 Vienna, Messe Wien Network and | Marketing review
September Austria Exhibition Congress | workshop presentations, European
2023 -22 Center meeting 4 Aguaculture Society
September conference, project evaluation
2023
5 4 March Cork, University College Network and | Governance workshop, Bantry
2024 -8 Ireland Cork Workshop 5 | Marine research station visit
March 2024
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Table 2. Overview of the PhD research projects and timeline.

S.N. | Country and time in the Project partners Obijective of the field Data for
field chapter
1 Denmark, January — MAPP center, To build research collaboration Chapter 2
February 2023 Aarhus for understanding societal
University, perceptions of aquaculture in
Aarhus Denmark and Turkey
2 France, February —March | University of To build research collaboration Chapter 2
2023 Western Britanny, | for understanding societal
Brest perceptions of aquaculture in
France and Spain
3 China, August — Shanghai Ocean To collect data for understanding | Chapter 4
September 2023 University, the demand for high-value
Shanghai imported aquatic food products
4 China, October — Shanghai Ocean To collect data for understanding | Chapter 5
November 2023 University, sensory perception and
Shanghai willingness to pay for salmon

1.3.3 Brief Overview of Methods and Materials

This thesis employs a range of methodologies across several chapters to address specific
objectives related to societal perceptions, consumption behaviour, and market trends. An
overview of the research studies conducted during the PhD programme period is illustrated
in Figure 3. In Chapter 2, a systematic scoping review and newspaper content analysis were
conducted to understand societal perceptions of aquaculture in a broader context. In the
systematic scoping review, 151 relevant documents, while in newspaper articles (n = 100)
from the United Kingdom, Denmark, France, Spain, Turkey, and China; elsewhere all
articles identified were included (Poland, 79; Hungary, 29; India, 70) were analysed to
capture societal perceptions. Chapter 3 utilized a systematic scoping review to identify 113
relevant documents to understand factors influencing aquatic food consumption behaviour
in Asia. Chapter 4 examined the demand for high-value imported aquatic food in China
using trade flow analysis and semi-structured key informant interviews within a social
science framework. In this chapter, Chinese customs data were collected and analysed to
understand the import trends of aquatic food in China. Further, 30 semi-structured interviews
were conducted at the 17th Shanghai International Fisheries and Seafood Exhibition,
Shanghai and Qingdao China Fisheries and Seafood Expo, Shandong, China. Chapter 5
analysed salmon import trends in China and consumer satisfaction with farmed salmon e-
commerce. Salmon import data from the China Customs as well as salmon production
statistics from FishstatJ software was collected and analysed. Further, 10,064 consumer

comments were analysed to understand salmon e-commerce satisfaction. Finally, Chapter
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6 explores Chinese consumers' preferences for farmed salmon involving blind-informed
taste testing, and discrete choice experiments to assess their willingness to pay. The study
was conducted at the sensory lab, College of Food Science, Shanghai Ocean University. An
overview of the methods for each chapter can be found in Table 3. These methodologies are

more explicitly detailed in the subsequent chapters.
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Figure 3. A brief overview of the research studies conducted during the PhD.
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Table 3. Overview of the methods for each chapter.

S.N. | Chapter Geographic | Methodologies Objectives Specific methods
focus
1 Chapter 2 | Global Systematic To understand societal Scoping literature
review & Media | perceptions of aquaculture | review with thematic
analysis and assess differences clustering method &
across international newspaper article
contexts content analysis
2 Chapter 3 | Asia Systematic To understand factors Scoping literature
review influencing aquatic food review with thematic
consumption behaviour in | clustering method
Asia
3 Chapter 4 | China Trade analysis To understand the demand | Import trend analysis
& Social for high-value imported & semi-structured key
science aquatic food in China informant interviews
framework
4 Chapter 5 | China Trade analysis To understand the salmon | Import trend analysis
& Consumer importtrends in Chinaand | & consumer
Science consumers’ satisfaction satisfaction
towards farmed salmon e- | comments/reviews
commerce
5 Chapter 6 | China Sensory science | To understand Chinese Blind-Informed
and economic consumers’ preferences tasting sessions &
principles towards farmed salmon choice experiments
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Chapter 2 Societal Perceptions of Aquaculture

Abstract

Aquaculture has been recognised as a potential food industry to contribute to multiple United
Nations Sustainable Development Goals; its further growth and development depend on
understanding, and responding to, societal perceptions in a broader context. However, to
date, no comprehensive reviews have been conducted to understand whether scientific and
newspaper publications portray societal perceptions of aquaculture — in terms of
sustainability — in positive, negative, or neutral terms. To fill this gap, this study synthesises
articles on societal perceptions of aquaculture to understand whether scientific and
newspaper articles mention multiple sustainable dimensions before portraying aquaculture
as positive, negative, or neutral. A scoping review identified 151 academic studies for
inclusion in our five research clusters of scientific publications: (1) social acceptability, (2)
growth and development, (3) media coverage, (4) sustainable aquaculture, and (5) consumer
perception. Coverage of aquaculture varied but newspaper articles (n = 100) were sampled
from the United Kingdom, Denmark, France, Spain, Turkey, and China; elsewhere all articles
identified were included (Poland, 79; Hungary, 29; India, 70). The findings suggest that
scientific and newspaper articles tend to present one or more aspects of aquaculture
sustainability in a simplified form before framing perceptions as positive, negative, or
neutral. Key stakeholder groups include fish farming enterprises (fish farmers, aquaculture
associations), civil society stakeholders (environmental NGOs, activists, community groups,
media), governmental officials, scientists, and business leaders both within aquaculture value
chains (retailers/wholesalers, technology industry) and outside of them (fisheries, tourism).
Also, other stakeholders including the public can be disaggregated as indigenous groups and
consumers. The stakeholder groups perceived aquaculture differently and depending on the
circumstances and context, their perception ranged from positive to negative. Many factors
influenced their perceptions, including aquaculture's impact on multiple sustainability
dimensions, knowledge, transparency, personal interests, types, and location of aquaculture
practices, regulations, experience, food-related and dietary lifestyles, as well as
sociodemographic characteristics such as age, gender, education, and income. Thus,
aquaculture practitioners focus on context-specific multifaceted strategies — prioritizing
transparency, communication, and accountability — and provide essential knowledge to

ensure that societal perceptions of aquaculture are based on accurate, empirical information.

Keywords: Public perceptions; Newspapers; Sustainable aquaculture; Social acceptance
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2.1 Introduction

Aquaculture is increasingly recognised as a critical food sector for achieving multiple United
Nations Sustainable Development Goals (SDGs) by 2030, including SDGI1: ‘No Poverty’,
SDG2: ‘Zero Hunger’, SDG3: ‘Promoting Health and Wellbeing’, SDG12: ‘Responsible
Consumption and Production’, SDG13: ‘Climate Change’, and SDG14: ‘Life Below Water’
(Schatte Olivier et al., 2020; Troell et al., 2023; United Nations, Department of Economic
and Social Affairs, 2022; Zeller et al., 2018). There is substantial evidence that aquaculture
offers significant socioeconomic benefits for coastal and rural communities (Bostock et al.,
2010b; Fonseca et al., 2017; Little et al., 2016a; Rimmer et al., 2021). Furthermore,
aquaculture products are rich in both macro- and micronutrients, contributing to food and
nutrition security for many vulnerable populations (Belton et al., 2018; Beveridge et al.,
2013; Garlock et al., 2022). The growing use of genomic tools in selective breeding is
enhancing already low feed conversion ratios compared to terrestrial livestock (Fry et al.,
2018), and a range of strategies—ranging from therapeutics to improved management
practices—are supporting resilience against diseases, thereby enhancing the sustainability of
production (Pounds et al., 2022).

There is a growing public interest in creating national laws to help traditional aquaculture
move towards more sustainable practices that focus on responsibility, resilience, and
conservation aquaculture principles and strategies (Brugeére et al., 2019; Naylor et al., 2023;
Schatte Olivier et al., 2020; FAQ, 2022). In this context, responsible and resilient aquaculture
prioritizes environmental sustainability, social responsibility, and economic viability
(Bunting, 2013), while “conservation aquaculture” aims to mitigate environmental impacts
through the preservation of biodiversity (Froehlich, Gentry, & Halpern, 2017) (asc- aqua.org,
2023). Additionally, the newly proposed concept of “restorative aquaculture” seeks to provide
direct ecological benefits to the environment (Alleway et al., 2023). To date, the principles
of responsible and resilient aquaculture have been validated through third-party certification,
gaining traction in markets and promoting opportunities for responsible consumption
(Amundsen & Osmundsen, 2020).

Agquaculture production has seen remarkable growth in Asia over the past few decades, now
representing over 90 % of global farmed aquatic food output (FAO, 2022b). In contrast,
production is minimal in Europe (< 3 %), the Americas (<4 %), Africa (< 2 %), and Oceania
(< 0.2 %). Costa-Pierce & Chopin (2021) refer to the emergence of new aquaculture
geographies—areas outside Asia where aquaculture is not traditionally practised—Dbut

indicate that growth in these geographies has been slow or even declining (Little et al.,
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2016a). Development levels in aquaculture vary considerably among regions. For example,

the production of Atlantic salmon in Europe has risen by over 33 %, and sea bass by 29 %,
whereas mussel production has declined by 5 % from 2011 to 2021. Nonetheless, the
increasing dependence of high-income European countries on imports of farmed aquatic
food from low- and medium-income nations, along with concerns regarding the
environmental, social, and safety standards of these products, has resulted in significant
negative media coverage (Bacher, 2015; Krgvel et al., 2019). Initiatives aimed at boosting
local production have faced challenges primarily due to stringent governance and regulatory
environments, which are viewed as the main obstacles rather than technological limitations
or economic issues (Bostock et al., 2010b; Gentry et al., 2017; Hishamunda et al., 2014).
Additionally, researchers argue that a deeper understanding of societal perceptions regarding
aquaculture is essential for its growth and advancement (Bacher, 2015; Chu et al., 2010;
Little et al., 2018; Mazur & Curtis, 2006; Tiller et al., 2013). Therefore, studies that explore
societal perceptions of different aquaculture practices and products within a broader context
are crucial for promoting the continued evolution of aquaculture towards greater
sustainability and enhancing public acceptance of the sector.

This review distinguishes itself from prior studies (Bacher, 2015; Cavallo et al., 2022;
Schlag, 2010) by (1) employing rigorous methodology (2) encompassing a wide range of
production-consumption contexts geographically, and (3) concentrating on the relationship
between perceptions and contemporary sustainability dimensions. The study aims to
synthesize and analyse both scientific and newspaper articles to assess whether they address
multiple aspects of sustainability before depicting aquaculture in a positive, negative, or
neutral light. A thorough examination of scientific articles was conducted to explore various
sustainability dimensions mentioned, without categorizing them by sentiment. In contrast,
sentiment analysis was applied to newspaper articles to classify their portrayal of
aquaculture. Additionally, the study aims to identify key stakeholders, their roles, and the
factors that shape their perceptions of aquaculture. The research is structured into two
complementary phases: 1) a systematic scoping review to understand societal perceptions of
aquaculture through scientific literature, and 2) a media analysis examining how aquaculture
is portrayed in mainstream newspapers. Findings from the systematic scoping review were
used to inform the design of the media analysis. By employing both methods, this study aims
to create a more comprehensive and triangulated understanding of prevailing perceptions,
addressing a key limitation found in previous aquaculture perception studies (Froehlich,
Gentry, Rust, et al., 2017; Joyce & Satterfield, 2010; Rector et al., 2023; Wood & Filgueira,
2022).
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2.2 Methods and Materials

2.2.1 Systematic Scoping Review

A systematic scoping review was conducted to identify and synthesise relevant scientific
articles. Similarly to a systematic review, it follows a predefined protocol that outlines the
review process in detail (Armstrong et al., 2011; Munn et al., 2018). However, unlike a
systematic review, its goal is to provide a comprehensive understanding of a broader research
field. This study adhered strictly to the guidelines outlined in the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA-ScR) Extension for Scoping Reviews
(Tricco et al., 2018). Research questions guiding the systematic scoping literature review
were as follows:

1. How were stakeholders’ perceptions documented in aquaculture literature and who

were the relevant stakeholders?
2. What perceptions did different types of stakeholders have towards aquaculture?

3. What are the factors that influence their perceptions towards aquaculture?

a) Data Collection

Three scientific databases — Web of Science, Scopus, and Google Scholar — were used to
search for research articles published between 1 January 2015 and 15 January 2023. The
authors collaboratively discussed broad search terms to capture a wide range of literature
related to aquaculture perceptions. For example, one of the search strings used in the Scopus
database was:
(ALL (aquaculture OR farm x fish OR aquafarms OR mariculture OR
polyculture)) AND (TITLE — ABS— KEY (perception = OR belief * OR attitude
* OR imag* OR opinion *)).

This string was adapted to suit the syntax of each database. The reference sections of the
identified academic papers were also examined for additional potential articles.

The inclusion criteria encompassed all types of records, including reviews, books, reports,
conference papers, and original articles; publications released between 1 January 2015 and
15 January 2023; articles in the English language; those available as full text; and articles
relevant to the study’s purpose. Exclusion criteria included records where the search terms

were used in a context unrelated to the research question (e.g., aquaculture management and
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conservation, economic and demand analyses, technological aspects of aquaculture, or
perceptions of wild fisheries), and articles that did not focus on societal perceptions of

aquaculture, which is central to the study.

b) Data Preparation and Analysis

Articles meeting the inclusion criteria were imported into the Zotero software for citation
management (Ilvey & Crum, 2018). A thesaurus file was initially created to ensure
consistency in spelling and synonyms within the text data (e.g., replacing “farmed fish” with
“aquaculture”). To identify the research clusters, thematic clustering was performed using
the visualisation of similarities (VOS) software (version 1.6.20) (van Eck & Waltman,
2010a). The association strength of co-occurring terms in the title and abstract fields was
analysed to define the thematic research clusters. A co-word map was generated with a
minimum threshold of eight-word occurrences using the VOS mapping technique, allowing
thematic research clusters to be visualised (Van Eck & Waltman, 2011). Irrelevant terms,
such as country and city names, were excluded from the analysis. The counting method was
set to binary and the scales for network and overlay visualization were both set to 1.00. Each
article was then assigned to the thematic research cluster that it aligned with most closely, a
process that involved reviewing the title and abstract and reading the full text to confirm its
relevance to the clusters. This task was conducted independently by three reviewers, with a
fourth reviewer being consulted to resolve any disagreements through discussion. Finally,
each article was summarised based on details such as the author(s) and year of publication,
research design, topic focus, stakeholder involvement, and aquaculture/sustainability

attributes addressed.

2.2.2 Media Analysis

National, regional, and local mainstream newspapers from the United Kingdom, Denmark,
France, Spain, Poland, Hungary, Turkey, China, and India were examined for articles related
to societal perceptions of aquaculture. These countries were selected based on factors such
as aquaculture production levels (compared to wild-caught fisheries), aquatic food trade
deficits, per capita consumption of aquatic foods, geographical location, and their current or
potential future roles in global aquaculture. For instance, China is the largest producer of
aquaculture, with one of the highest per capita consumptions and no trade deficit in aquatic
foods. In contrast, Hungary has the lowest aquaculture production, low per capita

consumption, and a trade deficit in aquatic foods. The inclusion of both Asian countries
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(China and India) and European (United Kingdom, France, Spain, Denmark, Poland, Turkey,
and Hungary) provided a wider geographical and cultural scope for analysis, offering deeper
insights and a more nuanced understanding of cross-cultural dynamics that shape societal
perceptions of aquaculture across a large portion of the global population. To harmonize data
collection across diverse contexts, a structured content analysis framework was modified and
adapted from (Weitzman & Bailey, 2019) (Appendix A). This framework outlined coding
variables such as media genre, stakeholder types and roles, aquaculture type, sentiment/tone,
topics covered, and sustainability attributes. A shared Excel template was used to record all
article data in a consistent format. To ensure uniform interpretation, the PhD student provided
a detailed coding guide and presented sample article analyses to all collaborators. These
examples served as reference points to align interpretations, reduce ambiguity, and support
inter-coding consistency across countries. Figure 4 presents a comparative analysis between

these nations.

Table 4 outlines the search keywords, databases/online archives used, and the number of
newspaper articles analysed for each country. The search terms and the databases were
adjusted for each country to better locate relevant articles, as a standard database was not
consistently effective. Despite the adjustments, efforts were made to locate as many relevant
newspaper articles as possible in each country.

The inclusion criteria for articles were content focused on societal perception of aquaculture,
article types (news wire, feature, editorial), publication period (1 January 2015 to 15 January
2023), and official languages of selected countries (see Table 4). A random quota sampling
technique was used to select 100 articles in countries where more articles were available.
Due to disparities in article volume across countries, a quota sampling approach was adopted.
A maximum of 100 articles per country were selected to balance representation and
feasibility. Each article was subjected to content and stakeholder analysis, incorporating a
“summative content analysis” approach, which quantifies certain words while also assessing
the contextual meaning (Hsieh & Shannon, 2005). This approach blends quantitative and
qualitative techniques to investigate both the content and the portrayal of specific themes in
the articles (Weber, 1990). The inclusion of both state-influenced and independent media
sources also enabled comparative reflections on media freedom. For instance, portrayals in
China (with a more state-aligned media) may reflect official narratives, while in countries
with a freer press (e.g., Denmark), a more critical or diversified portrayal was observed. An
Excel worksheet was created to summarize each newspaper article, detailing the headline,
publication date, publisher, country, stakeholders mentioned, sustainability attributes, key

findings, sentiment/tone, and types of aquacultures discussed. Articles were categorized by
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topics and themes; thus, the total topic count may exceed the number of articles analysed, as
some articles covered multiple themes (e.g., addressing both environmental and social
benefits of aquaculture).

It is acknowledged that media content both reflects and shapes public perceptions; this dual

role is explored further in the discussion.
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live weight) were sourced from the Food and Agriculture Organization (2020). Both the x-
axis and y-axis are displayed using a logarithmic scale for improved visualisation. TD
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Figure 4. Comparative analysis of the countries selected for the media analysis of

newspapers. *
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Table 4. Search terms, databases used, and the number of newspaper articles reviewed for each country. ?

United Denmar France Spain Poland Hungary Turkey China India

Kingdo k (French) (Spanish) (Polish (Hungarian) | (Turkish) (Chinese (Hindi/English)
m (Danish ) )

(English) )

Keywords | Aquaculture | Akvakulture,| Aquaculture, Acuicultura, | Akwakultur Haltenyésztés,| Su Uriinleri KFZ5TE, I T,
Farm fish fiskeopdreet | Pisciculture, | Piscicultura, | a, Hodowla | Akvakultira, | Yetistiriciligi, THIHR,
Aguafarming Conchylicultu ryb, Tbgazdasag | Akuakdltar, Su ERIS SN e T
Mariculture re Saumon Gospodarka Uranleri Ciftligi| 5&, D1 o
Polyculture elevage rybacka, -

’ ! P{)Iikultura B, RSFE,
BIKSRIE, %K
FriE
Perception, Opfattelse, | Opinion, Opinion, Opinia, Vélekedés Algi, M=, 15 eﬂa—jﬁ
Belief, Synes, Perception, Percepcion, Postrzeganie |, Goriis 94T ¥dd
Attitude, Teenke Croyance Creencias , Percepcja, Hozzaalla , Fikir A, g ’ '
Image, Zdanie, S, EEI
Opinion Pl_mkt _ Vélemény TS E
widzenia , )
Megitélés i
Databases | Nexis Infomedia Europress Hemeroteca | AGRO, SIGZ,| Arcanaum Sabah, Chinese ProQuest
nacional newspape Turkiye, National
r Sozcd, Knowledge
websites Milliyet, Infrastructure
Hrriyet
Results 2072 1455 424 445 79 29 1147 146 130
Analysed | 100 100 100 100 79 29 100 100 70

2the language listed under each country represents the official language used in that country.
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2.3 Results

2.3.1 Systematic Scoping Review

The initial search across Web of Science, Scopus, and Google Scholar identified 12,504
potential records. After applying the eligibility criteria, 11,648 records were excluded based
on their titles, and 655 were removed after reviewing the abstracts. A further assessment of
the full text of 201 articles led to the inclusion of 151 articles in the systematic scoping

review. Figure 5 illustrates the article selection process following the PRISMA — ScR
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3. Other non relevant to research question (n =22

Figure 2. PRISMA-ScR flow diagram illustrating the systematic scoping review

process.

a) Overview of Thematic Research Clusters

Thematic clustering of the selected scientific articles revealed five key thematic research
clusters: (1) Social acceptability, (2) Growth and development, (3) Media coverage, (4)
Sustainable aquaculture, and (5) Consumer perceptions. Figure 6 displays the co-word map

highlighting co-occurring terms within the scientific literature. The first thematic research




cluster, ‘Social acceptability,” focused on public acceptance of various forms of aquaculture.
The second cluster, ‘Growth and Development,” overlaps with the first but explores the
viewpoints of multiple stakeholders regarding the growth and development of aquaculture.
The third cluster, ‘Media coverage,” focused on media analysis to uncover conflicts of
interest among stakeholders. The fourth, ‘Sustainable aquaculture,” focused on the
sustainability aspects, particularly from the perspective of fish farming. Lastly, ‘Consumer

perceptions’ investigated the factors influencing consumer views on aquaculture.
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Figure 3. Co-word map illustrating the frequency and relationships of co-occurring terms

in the selected scientific literature.

b) Descriptive Analysis of the Thematic Research Clusters

Table 5 outlines the characteristics of the identified thematic research clusters. A significant
portion of the research was conducted in Europe, accounting for 49.7 %, followed by North

America at 25.2 %. Interestingly, despite being the leading region in aquaculture production,
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Asia contributed only 6.6 % of the studies aimed at understanding societal perceptions

related to aquaculture.

The predominant focus of these studies was on user perceptions, which constituted 42.3% of
the total. This category primarily includes individuals who interact with or consume
aquaculture products. Notably, the research on user perceptions is mainly found in thematic
research cluster 5, labelled ‘Consumer Perceptions,” with most articles conducted in Europe.
More than half of the research articles (53 %) dealt with aquaculture in a general sense, while
the remaining articles focused on specific types of aquacultures: finfish (9.9 %), marine (9.3
%), and shellfish (7.3 %). Additionally, over one-third of the publications examined
stakeholder perceptions concerning sustainability aspects of aquaculture, covering two or
more dimensions. Other areas of focus included general perceptions (46.3 %), risks and
benefits (7.9 %), and access arrangements (2.6 %).
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Table 5. Descriptive analysis of the thematic research clusters and the percentage of the total sample.

communication

%(n) Categories Social Growth and Media coverage Sustainability aspects Consumer | Total
acceptability development N =35 N =23 perceptions
N =30 N = 24 N =39

Primary article location Asia - - 2.8(1) 30.4(7) 5.1(2) 6.6(10)
Africa - 4.2 (1) - 8.7(2) - 2(3)
Australia 3.3(1) - 14.3(5) 8.7(2) - 5.3(8)
Europe 40(12) 62.5(15) 37.1(13) 30.4(7) 71.8(28) 49.7(75)
North America 43.3(13) 20.8(5) 34.2(12) 4.3(1) 17.9(7) 25.2(38)
South America 6.6(2) - 8.6(3) 4.3(1) - 3.9(6)
Global 6.6(2) 16.6(4) 8.6(3) 13.0(3) 7.7(3) 9.9(15)

Primary article focuses Growth and development 13.3(4) 33.3(8) 26.1(6) - 11.9(18)
Multiple sustainability aspects 6.6(2) 12.5(3) 5.7(2) 21.7(5) - 7.9(12)
Policy and regulation 3.3(1) 12.5(3) - 4.3(1) - 3.3(5)
Profitability - - - 8.7(2) - 1.3(2)
Conflict of interests - 16.6(4) 42.8(15) 4.3(1) - 13.2(20)
Social acceptability 6.6(2) 8.3(2) 2.8(1) 8.7(2) - 4.6(7)
Risk perception 3.3(1) 4.2(1) 2.8(1) - - 2(3)
User perception 46.6(14) 8.3(2) 14.3(5) 17.4(4) 100(39) 42.3(64)
User impacts 10(3) 4.2(1) 5.7(2) 4.3(1) 4.6(7)
Public perception 10(3) - 2.8(1) 4.3(1) 3.3(5)
Transparency and - 22.8(8) 5.3(8)
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Types of Aquacultures Aquaculture in general 53.3(16) 58.3(14) 42.8(15) 39.1(9) 66.6(26) 53(80)
analysed Aquaculture products, in general 10.3(4) 2.6(4)
Finfish aquaculture 8.3(2) 31.4(11) 5.1(2) 9.9(15)
Marine aquaculture 23.3(7) 8.3(2) 8.6(3) 8.7(2) 9.3(14)
Integrated multitrophic 3.3(1) 8.3(2) 13.0(3) 7.7(3) 5.9(9)
aquaculture
Shellfish aquaculture 20(6) 5.7(2) 13.0(3) 7.3(11)
Organic aquaculture 13.0(3) 7.7(3) 3.9(6)
Offshore aquaculture 12.5(3) 2(3)
Others (cage, inland, etc.) 4.2(1) 11.4(4) 13.0(3) 2.5(1) 5.9(9)
Aquaculture/sustainability | Economic and environment 6.6(2) 2.8(1) 4.3(1) 5.1(2) 3.9(6)
attributes Social and environment 3.3(1) 4.2(1) 8.7(2) 2.6(4)
Socioeconomic 12.5(3) 17.4(4) 4.6(7)
Social, economic, and 23,3(7) 25(6) 22.8(8) 4.3(1) 2.5(1) 15.2(23)
environment
Multiple dimensions (social, 16.6(5) 20.8(5) 25.7(9) 21.7(5) 2.5(1) 16.5(25)
economic, health, quality,
environment, etc.)
Risks and benefits 10(3) 8.3(2) 14.3(5) 8.7(2) 7.9(12)
Access arrangement 3.3(1) 8.3(2) 2.5(1) 2.6(4)
Perception in general 36.6(11) 20.8(5) 34.3(12) 34.8(8) 87.2(34) 46.3(70)
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c) Thematic Research Clustering

Thematic Research Cluster 1: Social Acceptability

This thematic research cluster examined the social acceptability of aquaculture, focusing
primarily on the public as the key stakeholder group. The findings revealed that public
perceptions of aquaculture were varied—positive, neutral, or negative—depending on
specific aquaculture activities, geographical location, knowledge about aquaculture, and
perceived socioeconomic benefits versus environmental risks.

Perceptions of different aquaculture practices varied by country. For instance, a survey
indicated that people in Italy and Israel viewed integrated multi-trophic aquaculture (IMTA)
more favourably than conventional aquaculture. In contrast, in Norway, where IMTA
systems are not yet commercially widespread, there was uncertainty regarding its
environmental benefits (Alexander et al., 2018). This discrepancy suggests a gap between
the views of decision-makers, who may be more optimistic about IMTA's potential, and the
general public's understanding, which could be influenced by limited exposure or media
portrayals. Such perceptions may be shaped not only by the actual presence of IMTA systems
but also by broader narratives around sustainability, highlighting the importance of
addressing both stakeholder beliefs and public understanding when developing and
promoting new aquaculture technologies. IMTA involves the simultaneous cultivation of fed
species like finfish, alongside inorganic and organic extractive species such as seaweeds and
filter feeders. Despite considerable research interest, IMTA remains largely theoretical and
has not gained traction among commercial stakeholders, largely due to regulatory hurdles
(Chopin et al., 2012). Across various regions, the public generally held a more positive view
of farming mussels and seaweed (Agundez et al., 2022; Hudson et al., 2015; National
Institute for Marine Research and Development, 2021; Thomas et al., 2017). In Atlantic
Canada, attitudes were more mixed; while some recognized that bivalve farming could
mitigate pollution, there were concerns about potential impacts on the ocean floor and overall
coastal ecology (Wood & Filgueira, 2022).

A review of European aquaculture highlighted that many aquaculture operations occur in
public spaces and interact with diverse resource users and local communities. Thus, their
social acceptability is closely linked to their operational locations (Cavallo et al., 2022). In
Spain, some public groups believe that areas closer to the coast are ideal for aquaculture
development (Agundez et al., 2022). However, broader concerns arise about conflicts with
other economic and recreational uses near the coast, as well as the potential negative impacts

on aesthetics (Alexander et al., 2018; Dalton et al., 2017; Dalton & Jin, 2018; Jodice et al.,
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2015; Murray & D’Anna, 2015; Ruiz-Chico et al., 2020). In contrast, attitudes in Northern
Norway was more neutral regarding aquaculture’s impacts on fishing and both commercial
and recreational uses (Bjgrkan & Eilertsen, 2020).

Stakeholder knowledge about aquaculture also appears to influence its social acceptability.
Individuals with a deeper understanding of aquaculture are generally more supportive of its
development (Kim et al., 2020; Rickard et al., 2020; Sinner et al., 2020; Whitmore et al.,
2022). For instance, research by Whitmore and colleagues (2022) found that men with
college degrees and non-white individuals in the United States reported higher subjective
knowledge of aquaculture, correlating with greater support for it. In contrast, women with
lower education levels and white individuals indicated the least familiarity with aquaculture.
While many studies do not distinguish between familiarity and knowledge, Flaherty et al.
(2019) used specific questions, such as asking about local aquaculture species, to measure
actual knowledge rather than self-reported familiarity.

The results indicate that public perceptions of aquaculture sustainability play a crucial role
in determining its social acceptability. However, the literature linking negative or mixed
perceptions to specific environmental impacts often lacks quantifiable evidence (Armbrecht
& Skallerud, 2019; Bjgrkan & Eilertsen, 2020; D’ Anna & Murray, 2015; Hynes et al., 2018).
Generally, the public in Europe and North America perceives aquaculture as a threat to the
marine environment, citing concerns such as eutrophication, impacts on wild fish stocks,
heavy metal contamination, and pollution. Further, environmental sustainability is critical
for enhancing public confidence in aquaculture products (Fernandez et al., 2023; Flaherty et
al., 2019; Hynes et al., 2017; Jodice & Norman, 2020; Outeiro et al., 2018). Research has
shown that levels of heavy metal contamination are typically much higher in wild fish stocks
than in farmed fish (Fallah et al., 2011; Habib et al., 2024; Rodriguez-Hernandez et al.,
2017). Wild fish, particularly those higher up the food chain, accumulate heavy metals like
mercury through bioaccumulation in the marine environment. In contrast, farmed fish are
subject to strict regulations and monitoring, significantly reducing the risk of such
contamination. Consequently, demonstrating environmental sustainability is critical for
enhancing public confidence in aquaculture products.

Conversely, aquaculture is also associated with local job creation and economic support. In
some regions, such as the United States, Ireland, and Norway, attitudes towards the
socioeconomic benefits of aquaculture are more influential in shaping support or opposition
than environmental concerns (Dalton et al., 2017; Dalton & Jin, 2018; Hudson et al., 2015;
Hynes et al., 2018; Jodice et al., 2015; Knapp & Rubino, 2016). The trade-offs between

socioeconomic and environmental impacts are rarely addressed explicitly in the literature,
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missing an opportunity to explore their interconnectedness.

Another aspect of social acceptability identified in two studies is that lower fish prices are
seen as a positive aspect of aquaculture for consumers (Ruiz-Chico et al., 2020; Ruiz-Chico
et al., 2020). However, food safety issues—such as disease transfer, lower quality, and
inferior taste—are regarded as negative factors by others (Alexander et al., 2018; Ruiz-Chico
et al., 2020). Sinner et al. found that cultural factors, including community identity and
culture, were the only significant predictors of social license scores determining public
acceptance of aquaculture in New Zealand, while environmental, economic, and social
impacts were not significant (Sinner et al., 2020). In contrast, economic benefits to coastal
communities were not deemed critical to the social acceptability of aquaculture in Europe
(Cavallo et al., 2022).

Thematic Research Cluster 2: Growth and Development
This cluster was closely associated with thematic research cluster 1 (Societal Acceptability;
see Figure 6) but specifically concentrated on the perspectives of key stakeholders within
the sector. These stakeholders included government officials, representatives from civil
society (such as environmental NGOs, activists, and community organizations), fish farming
enterprises (including fish farmers and industry associations), business leaders both within
aquaculture value chains (like retailers and technology providers) and in related sectors (such
as fisheries and tourism), as well as scientists (including researchers, students, and legal
experts) regarding the growth and development of aquaculture.
The results indicate that government officials, fish farming enterprises, scientists, and
business leaders—particularly in the retail and technology sectors—generally held neutral
to positive views on aquaculture's growth. In contrast, civil society representatives,
especially environmental NGOs, activists, and certain community groups, along with
business leaders with competing interests (particularly from fisheries and tourism),
expressed more neutral to negative opinions (Corner et al., 2020; Ertdér & Ortega-Cerda,
2017; Kongsvik et al., 2018; Memery & Birch, 2016). The public exhibited less polarized
views, showing a spectrum of perceptions from positive to negative (Billing, 2018; Black &
Hughes, 2017).

Aquaculture's growth and development are crucial topics in discussions about food security
and sustainability. Stakeholders supportive of aquaculture, such as fish farming enterprises,
government officials, and scientists, believe that expanding aquaculture enhances food
production and bolsters national food security, particularly by reducing reliance on imported
aquatic foods in Europe (Baporikar, 2019; Krause & Mikkelsen, 2017; Schupp et al., 2021).

They also assert that the growth of aquaculture could reinforce related industries along the
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value chain and create new business opportunities. Additional perceived advantages include
a reduced strain on wild fish stocks, contingent upon aquaculture transitioning from wild-
caught fish to alternative feed sources and improving water quality (notably in shellfish
aquaculture or Integrated Multi-Trophic Aquaculture, IMTA). Conversely, civil society
stakeholders—especially environmental NGOs, activists, and certain community groups—
argued that expanding aquaculture could lead to disease outbreaks and compromise the
genetic diversity of wild fish populations, contribute to chemical pollution, and detract from
the coastal landscape's visual appeal. They also noted that marine aquaculture could increase
traffic congestion at sea and in ports, along with various environmental risks such as
accidents and oil spills. Their overall stance was that the potential environmental hazards of
expanding aquaculture outweigh the perceived benefits (Bacher, 2015; Bailey & Eggereide,
2020; Krause & Mikkelsen, 2017; Siddiki & Goel, 2015; Young et al., 2019).

Fish farming enterprises, business leaders, and scientists believe that innovative aquaculture
techniques—such as IMTA, increased use of plant-based feed, organic practices,
polyculture, and combining offshore wind farms with aquaculture—could enhance the
public perception of aquaculture (Alexander et al., 2016; Billing et al., 2022; Perdikaris et
al., 2016; Salas-Leiton et al., 2021; Watson et al., 2022). Meanwhile, they recognized that
negative public perceptions of aquaculture, along with regulatory and financial barriers and
a lack of understanding of these innovations among policymakers, pose significant
challenges to their implementation. Note that the potential cost-effectiveness and broader
economic advantages of adopting such practices have not been thoroughly examined in the

existing literature.

Thematic Research Cluster 3: Media Coverage
The thematic research cluster investigates how aquaculture is represented in the media and
the conflicts of interest among key stakeholder groups. Approximately one-third of the
analysed publications concentrated on finfish aquaculture, highlighting the public

controversies surrounding this sector.

Overall, global media coverage of aquaculture tends to be favourable (Feucht & Zander,
2017; Olsen & Osmundsen, 2017; Weitzman & Bailey, 2019). However, the literature
reveals that mainstream media in developed nations is generally more critical of aquaculture
compared to that in developing countries (Condie et al., 2022b; Froehlich et al., 2017). The
primary stakeholders represented in the mainstream media are fish farmers and government
officials, while civil society stakeholders, including environmental NGOs, activists, and

community groups, receive more attention than scientists and experts. The voices of non-
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producers within the seafood supply chain, such as retailers, processors, and suppliers, are
notably less prominent (Feucht & Zander, 2017; Weitzman & Bailey, 2019). Civil society
groups (environmental NGOs, activists, and community groups) typically express critical
viewpoints about the sector.

Additionally, research indicates that responses from aquaculture enterprises or government
agencies featured in media coverage tend to be defensive regarding criticisms raised by civil
society stakeholders (Condie et al., 2022b; Weitzman & Bailey, 2019). In contrast, media
outlets often seek 'expert' opinions from academics and specialists in both the private and
public sectors. Govaerts (2021) discovered that positive news coverage in French
newspapers stemmed from engagement with the fish farming industry and government,
predominantly focusing on economic, scientific, and technological aspects. Conversely,
negatively framed articles involved a larger representation of civil society stakeholders, with
a primary focus on health, safety, governance, and ecological issues.

Overall, discussions about environmental impacts dominate newspaper coverage more than
other subjects such as social, cultural, or economic factors (Condie et al., 2022b; Cullen-
Knox et al., 2021; Kraly et al., 2022; Olsen & Osmundsen, 2017; Rickard & Feldpausch-
Parker, 2016; Van Holt et al., 2018). Nonetheless, some studies indicate that many articles
present a mix of benefits and risks (Froehlich, Gentry, Rust, et al., 2017; Weitzman & Bailey,
2019). For example, Rickard et al. (2018) found that many articles praised the environmental
advantages of shellfish and seaweed farming, presenting them as sustainable practices
without negative environmental effects. The most frequently mentioned environmental
concerns included threats to wild fish populations, disease and parasites, fish escapes, and
the use of antibiotics and pesticides (Feucht & Zander, 2017, 2017; Govaerts, 2021; Olsen
& Osmundsen, 2017; Osmundsen & Olsen, 2017; Papacek et al., 2018; VVan Holt et al., 2018;
Weitzman & Bailey, 2019).

Consistent findings show that the rapid growth of finfish farming in Western countries,
particularly during the late 20th century and early 2000s, has led to increased social conflicts
and public concerns (Bachmann-Vargas et al., 2021; Condie et al., 2022a; Cullen-Knox et
al., 2019; Ertor, 2021; Froehlich et al., 2017; Osmundsen & Olsen, 2017). Civil society
narratives regarding the salmon industry in New Zealand highlight public health worries
about the product being "potentially unhealthy and unclean,” environmental concerns being
“damaging the local environment”, and concerns about local governance and democracy
being “threatening local democracy and public resources” (Flgysand et al., 2016). Issues
regarding community impact, indigenous rights, space usage, transparency, and public
consultation are also significant topics of discussion. The increased visibility of civil society
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stakeholders in media narratives reflects a shift in public engagement with aquaculture
discourse (Condie et al., 2022b, 2022a; Flgysand et al., 2016; Lebel et al., 2019). In contrast,

an analysis of 273,319 tweets from 2006 to 2021 by Glutting (2022) found that most tweets
from stakeholder groups (academic/researcher, fish industry/worker, environmental
NGOs/conservation, government officials, Indigenous and media) generally had a positive
sentiment and trend over time. Notably, communications were especially favourable among
academics/researchers and the fish farming industry/worker groups, suggesting the presence
of an 'echo chamber effect’ (Cinelli et al., 2021).

Thematic Research Cluster 4: Sustainable Aquaculture
The thematic research cluster focused on sustainable aquaculture, specifically examining the
economic and social perceptions surrounding the industry. It investigates how fish farming
enterprises and stakeholders in the wvalue chain perceive sustainable aquaculture,
emphasizing their roles as key groups in this area.
Many stakeholders view aquaculture as a viable practice for addressing climate change and
food security issues globally. However, to ensure sustainability, effective monitoring and
control mechanisms are necessary to adhere to environmental standards (Little et al., 20164a;
Oyebola & Olatunde, 2019). Developed economies increasingly recognize the importance
of sustainable and responsible aquaculture, yet civil society often feels that government
efforts to mitigate environmental challenges are insufficient.
The aquaculture sector aims to prevent rising production costs and reputational harm, leading
to a growing interest in certifications from organizations like the Aquaculture Stewardship
Council (ASC) and Best Aquaculture Practices (BAP). These third-party organizations
believe that international certification standards are essential for enhancing consumer trust,
legitimizing the industry, and ensuring compliance with sustainability requirements (Bacher,
2015; Little et al., 2016a; Mather & Fanning, 2019; Xuan et al., 2021).

Conceptualised and non-conventional aquaculture practices such as Integrated Multi-
Trophic Aquaculture (IMTA), aquaponics, and organic methods, are generally perceived as
more sustainable than traditional approaches, even though they are often practised on a
limited scale and lack substantial evidence of sustainable performance. For example,
Australian researchers view the expansion of seaweed farming as aligned with the United
Nations Sustainable Development Goals, offering benefits like local ecosystem support,
food provision, and economic opportunities (Spillias et al., 2022). Similarly, many European
fish farmers and scientists engaged in European projects believe that IMTA can enhance

economic and ecological sustainability, along with food security (Alexander et al., 2016;
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Kleitou et al., 2018). A systematic review by Gambelli et al. (2019) indicated that organic
aquaculture can improve living conditions for fish farmers in developing regions, although
profitability can vary due to high feed costs and lower yields. Additionally, while
stakeholders view IMTA as compatible with organic principles, they often do not see
recirculation aquaculture systems in the same light, despite their limited application on a
larger scale for commercially significant species like salmon (Lembo et al., 2018).
Conversely, polyculture—common in Asia but less so in Europe—is viewed as more
sustainable. A recent pilot study revealed that integrating shrimp, tilapia, and seaweed in
polyculture led to increased economic benefits and reduced costs for Vietnamese farmers
(Tran et al., 2020).

Overall, fish farming enterprises express satisfaction with the productivity of sustainable
aquaculture methods (Fleming et al., 2015; Ray et al., 2021; Ton Nu Hai & Speelman, 2020;
Tran et al., 2020; Xuan et al., 2021). Nonetheless, some farmers have opted out of
aquaculture due to inherent risks (Kinney, 2017; Richardson & Suvedi, 2018). Key
motivators for adopting aquaculture include dwindling wild fish stocks, the potential for
higher earnings, benefits of working from home, increased household food availability, and
rising demand driven by urban purchasing power (Bello et al., 2021; Kinney, 2017;
Richardson & Suvedi, 2018; Ton Nu Hai & Speelman, 2020; Tran et al., 2020). Barriers to
adoption involve issues like access to quality feed and seedlings, inadequate financial
returns, lack of knowledge and technology, regulatory hurdles, disease outbreaks, and
negative social perceptions (Apriliani et al., 2021; Hambrey & Evans, 2016; Kinney, 2017,
Kleitou et al., 2018; Lindland et al., 2019; Richardson & Suvedi, 2018; Xuan et al., 2021).
Various sociodemographic factors, such as age, gender, occupation, fishing experience,
education, and household size, also play significant roles in the adoption and expansion of
aquaculture (Bello et al., 2021; Francisco et al., 2017; Ray et al., 2021; Richardson & Suvedi,
2018; Xuan et al., 2021).

Thematic Research Cluster 5: Consumer Perceptions

This thematic research cluster examined consumers' perceptions of aquaculture and the
factors that influence consumers’ perceptions. The results indicated that most consumers
tend to have a negative outlook on aquaculture compared to wild fisheries (Altintzoglou et
al., 2022; Budhathoki et al., 2021; Carlucci et al., 2015; Guney, 2019; Hoerterer et al., 2022;
Kresi¢ et al., 2020, 2022; Lang & Rodrigues, 2021; Polymeros et al., 2015; Pulcini et al.,
2020; Rickertsen et al., 2017; Tomic et al., 2016). Generally, consumers view wild fish
products as more natural, healthier, nutritious, safer, and tastier, with higher quality and

firmer texture, whereas they perceive aquaculture products as cheaper, lower quality, and
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more widely available (Bronnmann & Asche, 2017a; Giney, 2019; Pulcini et al., 2020;
Wongprawmas et al., 2022). Nonetheless, some studies found that many consumers struggle
to distinguish between aquaculture and wild fish products at the point of sale, or that
aquaculture products may offer superior sensory attributes (taste and overall liking)
compared to wild fish (Budhathoki et al., 2021; Claret et al., 2016).

Recent research suggests a shift toward more positive consumer perceptions of aquaculture
(Carrasson et al., 2021; Loncaric et al., 2021; Nguyen et al., 2023; Runge et al., 2021; Stancu
et al., 2022). A study by Nguyen et al. (2023) found that consumers in the United States are
beginning to perceive aquaculture products as safer, tastier, higher quality, and more fairly
traded compared to wild-caught fish. Positive views were particularly pronounced for
products sourced from traditional aquaculture practices (Kresi¢ et al., 2020; Risius et al.,
2017; Runge et al., 2021; van Osch et al., 2019), such as IMTA (van Osch et al., 2017; Yip
et al., 2017), aquaponics (Mili¢i¢ et al., 2017), and organic systems (Budhathoki et al.,
2022a; Ferfolja et al., 2022; Feucht & Zander, 2015; Osmond et al., 2022). However, many
consumers in these studies had not sampled products from these practices, and their views
were largely influenced by external information.

Consumers perceive ecolabel aquaculture products as healthier, safer, tastier, and leaner,
although they are often seen as more expensive and less accessible. In addition to valuing
sustainability certifications, consumers showed a preference for aquaculture products from
the European region (Banovic et al., 2019a, 2019b; Budhathoki et al., 2021; Cantillo et al.,
2023; Rickertsen et al., 2017; Risius et al., 2017). Psychographic segmentation was
employed in two studies to better understand aquatic food consumers (Reinders et al., 2016;
Stancu et al., 2022). The findings revealed that European consumers could be categorized
based on behaviour, with two specific groups particularly inclined to favour aquaculture
products: ‘Foodies,” who place a high value on food choices, demonstrate responsibility, and
seek innovative products, and ‘Involved Innovators,” who possess knowledge about and
engage with seafood, especially innovative types (Reinders et al., 2016; Stancu et al., 2022).
Additionally, research by Cantillo et al. (2023) showed greater acceptance of aquaculture
products among consumers who favoured salmon, preferred European-origin products and
shopped at supermarkets, while acceptance was lower among those who frequently
consumed seabream and bought food from non-supermarket retail outlets.
Sociodemographic factors such as age, gender, education, household size, and income also
play a role in shaping consumers' perceptions of aquaculture products. For instance, the study
by Cantillo et al. (2023) found that Spanish women with two or more children and

households with lower income levels were more likely to accept aquaculture products.
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2.3.2 Summative Content Analysis of Newspaper Articles

Table 6 outlines the characteristics of newspaper articles from different countries. The
analysis revealed differences in the focus of these articles, the stakeholder groups
represented, the types of aquacultures covered, the sustainability factors discussed, and the
overall tone or sentiment.

In the United Kingdom, articles primarily highlighted civil society stakeholders, particularly
in discussions about risk perceptions. There is increasing anxiety regarding the negative
environmental effects of finfish aquaculture, including issues like sea lice infections, fish
escaping into the wild, and general pollution. The sentiment in these articles is largely
negative, largely due to concerns over animal welfare and environmental damage, and efforts
to conserve iconic wild fish populations, which hold significant cultural and recreational
value, particularly for sport fishing. Conversely, some articles convey positive sentiments by
emphasizing the socioeconomic benefits and technological advancements within finfish
aquaculture. For example, Scotland is recognized for producing high-quality salmon,
contributing to reduced seafood trade deficits, stimulating the local economy, and promoting
gender equality.

In Denmark, newspaper articles primarily feature fish farming businesses, government
officials, and industry leaders, focusing on policy and regulation as well as the growth of
sustainable aquaculture practices. Approximately 48 % of the articles have a positive tone,
often discussing new sustainable initiatives like documentation and labelling. However, civil
society stakeholders, especially environmental NGOs, contribute to a more negative political
discourse surrounding environmental issues, which appear in about 38 % of the articles.

In France, newspaper articles tend to focus on growth, development, and risk perceptions,
with both civil society stakeholders and fish farming enterprises represented equally. Most
articles discuss aquaculture generally, with a significant emphasis on shellfish production,
which leads the industry in France. There is a strong push to promote domestic aquaculture
over imports, resulting in a generally positive tone. Nonetheless, concerns about quality,
health, food safety, and negative environmental impacts are also prevalent.

In Spain, fish farming enterprises and the public are the most prominently represented
groups. The articles mainly convey a positive sentiment, highlighting the benefits of
incorporating aquatic foods into diets and the democratization of access to these resources
through aquaculture. There is a strong focus on growth and development, along with

associated socioeconomic advantages.

In Poland, newspaper articles predominantly reflect a positive outlook on growth and

regulatory aspects of aquaculture, featuring fish farming enterprises as the main
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stakeholders, followed by scientists and civil society groups. However, new legislation that
removes water and environmental subsidies for common carp (Cyprinus carpio) has drawn
significant criticism from fish farming enterprises. Civil society stakeholders have raised
concerns regarding animal welfare issues related to live carp sales and are opposed to new
recirculating aquaculture system (RAS) facilities.

In Hungary, newspaper articles are largely focused on fish farming enterprises, addressing
the low profitability of pond aquaculture. While most articles highlight the socioeconomic
benefits positively, a few address the negative environmental and social impacts of
aquaculture.

In Turkey, newspaper articles are largely influenced by pro-aquaculture stakeholders,
including fish farming enterprises, government officials, and industry leaders, focusing on
growth and development in the sector. Most articles emphasize the positive socioeconomic
effects of aquaculture, resulting in an overall positive framing.

In China, newspaper articles primarily feature government officials (63 %), followed by fish
farming enterprises (51 %) and scientists (16 %), with an emphasis on aquaculture's growth
and development. The articles often highlight the socioeconomic benefits of aquaculture and
polyculture, reflecting China's rapid economic transformation from middle to high-income.
Media coverage tends to spotlight the increasing demand for higher-quality seafood and
initiatives aimed at environmental improvement through scientific innovation, enhanced
aquaculture practices, and better legal frameworks.

In India, articles predominantly feature government officials, followed by civil society
stakeholders. Many articles discuss various sustainability aspects, along with growth and
development strategies aimed at planning and allocating special budgets by the Union
Government for new projects that support small-scale aquaculture farmers. Overall, most
articles convey a positive tone, focusing on enhancing export opportunities with government
backing, although civil society stakeholders’ express concerns regarding the negative

environmental and social impacts of aquaculture.
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Table 6. Characteristics of the newspaper articles.

%(n) Categories United Denmark France Spain Poland Hungary Turkey China India
Kingdom N =100 N =100 N =100 N=79 N =29 N =100 N=100 |N=70
N =100

Stakeholder involved Government officials 23 70 14 21 22.7(18) 24.1(7) 66 63 42.8(30)
Business leader 8 69 19 19 7.6(6) - 44 - 5.7(4)
Civil society group 59 16 38 11 17.7(14) 17.2(5) 2 - 22.8(16)
Fish farming industry 55 71 38 39 39.2(31) 62(18) 90 51 12.8(9)
Scientists 13 15 18 15 36.7(29) 13.8(4) 9 16 15.7(11)
Public 3 3 23 37 5(4) - 4 - -

Article focus Growth and 8 27 17 37 19(15) 13.8(4) 40 48 17.1(12)
development
Multiple 4 32 5 5 13.9(11) 17.5(5) 24 14 37.1(26)
sustainability aspects
Policy and regulation 4 28 6 8 19(15) 13.8(4) 26 16 5.7(4)
Profitability 8 5 13 9 5(4) 20.6(6) 3 13 2.8(2)
Conflicts of interests 4 20 4 4 2.5(2) 6.9(2) 2 - 11.4(8)
Social acceptability 4 3 8 5 8.8(7) 3.4(1) 6 4 1.4(1)
Risk perception 44 8 17 6 15.2(12) 6.9(2) - - 10(7)
User perceptions 13 4 10 - 6.3(5) 13.8(4) - 3 8.5(6)
User impacts 5 2 10 2 2.5(2) 10.3(3) 1 - 1.4(1)
Public perception 2 19 9 9 2.5(2) - 2 - 2.8(2)
Transparency and 2 20 1 15 5(4) - - 2 1.4(1)
communication

Sustainability attributes | Economic 25 26 31 20 36.7(29) 31(9) 78 59 27.1(19)
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Social 28 29 29 15 29.1(23) 24.1(7) 67 46 12.8(9)
Environment 55 36 15 18 16.4(13) 17.5(5) 12 25 11.4(8)
Quality, health, and 12 25 25 13 1.2(1) 3.4(1) 3 4 -
safety
Multiple 3 21 9 21 6.3(5) 17.5(5) 13 16 24.3(17)
sustainability aspects
Access arrangement 2 - 4 7 20.2(16) 6.9(2) 3 16 5.7(4)
Animal welfare 12 - 6 2 12.6(10) - - 1 -
Perception in general 3 23 17 12 7.6(6) 20.6(6) 1 2 31.4(22)
Types of aquacultures Aquaculture in 41 84 49 62 20.2(16) 44.8(13) 70 59 52.8(37)
general
Aquaculture products, - 1 2 - - - - - 10(7)
in general
Finfish aquaculture 46 4 2 7 - - - - 12.8(9)
Marine aquaculture - 4 - 5(4) - 1 3 20(14)
Shellfish aquaculture 4 - 33 2 - - 3 2 1.4(1)
Organic aquaculture 1 - - - - 1 - -
Offshore aquaculture - 6 7 13 1.2(1) - 8 4 -
Other (cage, inland, 3 1 6 11 73.4(58) 58.6(17) 17 13 2.8(2)
freshwater, etc.)
Polyculture 1 - - - - - - 19 -
Seaweed 3 - 1 3 - - - - -
Sentiments/tones Positive 33 48 54 70 48.1(38) 79(23) 95 87 58.5(41)
Negative 45 14 29 16 35.4(28) 6.9(2) 1 4 22.8(16)
Neutral 20 38 17 14 16.4(13) 13.8(4) 4 9 18.5(13)
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2.3.3 Comparing and Contrasting Findings

Most scientific literature and newspaper articles reference one or more aspects of
sustainability concerning aquaculture. However, the intricate nature of sustainability leads
both scientific literature and newspaper articles to simplify sustainability as a concept.
Scientific literature tends to provide a more detailed and rigorous analysis of social
perceptions, while newspaper articles offer a broader overview. While scientific studies
focus deeply on specific topics and issues, newspaper articles focus on current events and
trends. The main objective of the scientific literature is to gauge public perceptions of
aquaculture, whereas newspaper articles often aim to influence societal views by amplifying
stakeholder voices. This dynamic results in a complex discourse around aquaculture,
addressing and reacting to its various sustainability facets.

The findings from both analyses indicate that aquaculture is generally viewed positively for
its economic advantages, while concerns about environmental risks create a negative
perception. This is a common trend in food production, which significantly affects
freshwater use, greenhouse gas emissions, and land utilization (Ritchie et al., 2022). Social
issues also exhibit a spectrum of perceptions, varying based on context. The systematic
scoping review, which identified a media coverage cluster, corroborated the newspaper
media analysis. The combination of these two approaches revealed the stakeholder groups
predominantly featured in the media coverage across nine countries and their perceptions of
aquaculture. For instance, in Spain, a country with a strong aquatic food-eating culture, the
positive sentiment in newspaper articles stems from the perceived benefits of including
aquatic food in diets and how aquaculture has made this resource more accessible.

The dietary contributions of aquaculture also influence media representation. Chinese
newspaper articles highlight the country's high aquaculture production and seafood demand,
leading to a focus on policies and technological innovations for sustainable growth. In
contrast, India, where per capita seafood consumption is low, sees discussions centred on
aquaculture as an export opportunity or a potential livelihood for smallholders. Danish
articles engage in discussions about various sustainability aspects of aquaculture, resulting
in more balanced narratives that avoid being overly negative or positive, unlike those in other
European countries. Overall, findings from both analyses suggest that perceived socio-
environmental risks are a primary concern for civil society groups, particularly
environmental NGOs, activists, and some community organizations, as well as for business
leaders with competing interests, such as those in fisheries and tourism. Conversely,

perceived socioeconomic benefits are often promoted by the commercial fish farming sector,
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government officials, and certain business leaders, particularly within retail, wholesale, and

technology industries, to support aquaculture.

2.4 Strategic Implications

As the aquaculture industry expands in both scale and economic value, the scrutiny of its
sustainability impacts will intensify. Consequently, pro-aquaculture coalitions will need to
adapt to the evolving discourses surrounding aquaculture. One approach to achieve this
could be to adopt various strategies—such as involving, collaborating, defending, or
monitoring—for effective communication with different stakeholder groups based on their
stances regarding aquaculture (Varvasovszky, 2000). This relates to the Advocacy Spectrum
of Allies theory, which categorizes stakeholders into five groups: (1) active allies, (2) passive
allies, (3) neutrals, (4) passive opponents, and (5) active opponents (Powershift, n.d.). The
theory emphasizes the importance of shifting the attitudes of passive supporters and neutral
observers to effectively influence public opinion, rather than solely focusing on active allies
or opponents. By altering the views of those with neutral or mixed opinions, aquaculture
coalitions can enhance their social acceptability. Additionally, these coalitions should strive
to engage more groups that could potentially support the aquaculture industry and its
products. This could include stakeholders who view aquaculture practices based on organic
principles, as well as those involved in the seaweed sector and IMTA, even if there is limited
commercial evidence for their effectiveness, and their advocates may exaggerate their
sustainability. Building coalitions may be vital for stakeholders who currently perceive
established aquaculture practices as unsustainable.

The findings from this study suggest a need for closer collaboration with mainstream media,
which can serve as a facilitating force, and a wider range of civil society groups, particularly
those focused on transforming food systems. Chatterton (2004) argues that mainstream
media can be neutral and recommends hiring communication experts for regular media
briefings on relevant aquaculture topics. The study indicated varying levels of awareness and
knowledge about aquaculture practices among different stakeholder groups, suggesting that
targeted communications would be more effective (Botterill & Mazur, 2004). Social media

platforms offer a robust means to engage with the public, especially younger consumers.

Swinburn (2019) notes that for some regions, narratives about food security, sovereignty, or
malnutrition may resonate more, but whatever the narrative, it should encompass the diverse
interests of various groups passionate about all facets of food production, including organic

farming, animal welfare, and sustainable diets, etc... Ensuring a transparent narrative,
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maintaining open communication, and establishing realistic timelines and mechanisms for
addressing trade-offs will be crucial for garnering government support for the growth and
expansion of aquaculture. In this context, aquaculture coalitions should enhance
collaboration with stakeholders holding diverse views to promote sustainable practices. An
example of such collaboration is the Global Salmon Initiative (GSI), a pre-competitive
partnership aimed at driving substantial improvements across the salmon sector regarding
social responsibility and environmental impact through global collaboration and shared
resources (Global Salmon Initiative, 2023). This initiative has reported significant progress;
according to the 2021 GSI Sustainability Report, approximately 48 % of its members'
production is now ASC-certified, and antibiotic usage has been reduced by nearly half since
2013 (Global Salmon Initiative, 2021). Transparent reporting is essential for helping the
public and relevant stakeholders understand the risks and commitments to sustainability. A
similar approach could be beneficial for other commercially farmed species, such as tilapia,
shrimp, and prawns, potentially enhancing positive perceptions of aquaculture, though
challenges may arise from the greater diversity of systems and contexts compared to cage
salmon farming.

Many perceptions held by environmental advocacy groups about aquaculture stem from the
real challenges associated with intensive food production systems, but different
organizations employ varying strategies to pursue their objectives, from confrontation and
criticism to positive engagement (Allsopp et al., 2008; Casadesus-Masanell et al., 2019).
Agquaculture coalitions can shape outcomes by proactively initiating evidence-based
discussions about social and environmental risks with NGOs that express legitimate
concerns. Initiatives like the aquaculture or seafood dialogues organized by the World Wide
Fund for Nature (WWF) have facilitated discussions among industry representatives, NGOs,
governments, and scientists, creating a framework for addressing negative perceptions.
Furthermore, involving environmental stakeholders in the governance of aquaculture
certification could be crucial in altering their viewpoints.

Additionally, many researchers argue that the perceived negative environmental impacts of
aquaculture can be mitigated through collaborative research between fish farming enterprises
and specialized scientific institutions (Bostock et al., 2010b; Brugére et al., 2019; Volpe et al.,
2013). Tools like Life Cycle Assessment (LCA) and comprehensive frameworks such as the
Ecosystem Approach to Aquaculture (EAA) can guide aquaculture towards enhanced
sustainability. Increasingly, third-party standards utilize these tools to bolster the
sustainability of individual farms (Hishamunda et al., 2014; Partelow et al., 2022) and

numerous initiatives aim to improve governance at various levels (Aquaculture Governance
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Indicators, n.d.).

There may also be opportunities for fish farmers to collaborate with both public and private
sector initiatives (including certification, subsidy policies, and standards) in ways that
explicitly promote sustainable aquaculture practices (Waite et al., 2014). For instance,
business-to-business certifications like Global Good Agricultural Practices (GlobalGAP)
could be more effective by concentrating on food safety and socially and environmentally
responsible farming standards. However, establishing international certifications and
standards to improve environmental performance may be less applicable to small-scale
aquaculture practices in many countries, especially in the Global South. Sustainability
labelling schemes can place undue burdens on small-scale farmers, and studies indicate that
without external support from cooperatives, donor-funded projects, or governmental or NGO
assistance, small-scale producers often struggle to enter markets that require sustainable
certification (Belton et al., 2011; Bush et al., 2013). Additionally, it has been argued that
certification schemes may lead to higher prices for eco-labelled aquaculture products
(Kaczorowska et al., 2019), which could negatively impact poorer consumers' ability to
access farmed aquatic foods (Green et al., 2013). Moreover, some evidence suggests that
eco-labelling based on Northern norms is losing traction in emerging markets like China,
which require alternative sustainability criteria (Bush et al., 2019).

The sustainability aspects of aquaculture may not resonate as clearly with the public,
particularly consumers, who may not readily recognize their benefits. Research shows that
most aquatic food consumers prioritize price and food safety over sustainable production
practices and eco-labels (Budhathoki et al., 2022a; Grunert et al., 2014). Influencing
consumer behaviour toward sustainable aquaculture products poses challenges, particularly
regarding the intention-behaviour gap. White et al. (2019) propose that consumer
engagement in pro-environmental behaviours can be enhanced when messaging incorporates
psychosocial factors such as social influence, habit formation, self-esteem, emotions, and
tangibility. Additionally, aquaculture practitioners could adopt behavioural strategies such as
SHIFT (Social, Habit, Individual, Feeling and Cognition, and Tangibility) to help overcome
barriers to changing consumer behaviour toward purchasing sustainable aquaculture
products (White et al., 2019).

2.5 Conclusion and Limitation of the Study

The current systematic scoping review and newspaper media analysis consolidate the key
findings from both scientific literature and newspaper articles that aim to understand societal

perceptions of aquaculture within a broader context. Specifically, the scoping review
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identified five main thematic research clusters: (1) social acceptability, (2) growth and
development, (3) media coverage, (4) sustainable aquaculture, and (5) consumer
perceptions. A comparison of the scoping review and newspaper analysis findings suggests
that both scientific publications and newspaper articles often simplify the discussion of
aquaculture's sustainability aspects.

The primary stakeholders identified include fish farming enterprises (such as fish farmers,
aquaculture associations, or groups), civil society (encompassing environmental NGOs,
activists, community groups, and media), governmental officials, scientists, and business
leaders both within and outside aquaculture value chains (e.g., retailers/wholesalers,
technology industry, fisheries, tourism). Additionally, the public, disaggregated into
indigenous groups, residents, and consumers, also plays a role. These stakeholder groups
hold varying perceptions of aquaculture, which fluctuate between positive and negative
depending on the context. These perceptions are influenced by various factors such as the
impact of aquaculture on sustainability dimensions, transparency, knowledge, personal
interests, types and locations of aquaculture practices, regulations, individual experiences,
dietary habits, and sociodemographic factors like age, gender, education, occupation,
household size, and income. Environmental risks are generally perceived negatively by
certain groups, particularly environmental NGOs, while the economic benefits are often seen
in a positive light. Social and cultural perceptions of aquaculture also vary, depending on the
situation.

Based on the findings related to societal perceptions of aquaculture in Europe, and informed
by comparative insights from China and India, several policy directions can enhance
aquaculture's competitiveness. In Europe, public concerns largely centre on environmental
risks, limited familiarity with aquaculture practices, and mixed consumer perceptions of
product quality. To address this, policies should prioritize transparent communication and
public education to build trust in sustainable practices. Learning from China’s focus on
technological innovation and India’s emphasis on supporting small-scale farmers, Europe
can benefit from stronger stakeholder engagement, especially with civil society groups, and
by promoting inclusive certification schemes. Encouraging consumer-facing campaigns and
improving access to eco-labelled products may also improve public perception and market
acceptance, ultimately strengthening aquaculture’s social license and competitiveness across
the region.

This study has some limitations. The search keywords may have restricted the inclusion of
relevant articles, especially those that did not specifically focus on societal perceptions. The

systematic scoping review was limited to English articles, and the newspaper analysis was
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confined to the official languages of the countries the author was proficient in. Most articles
related to the ‘Media Coverage’ thematic research cluster also analysed newspaper media,
limiting the comparison between perceptions expressed on social media, in newspapers, and
scientific literature. Additionally, while media analysis can offer valuable insights into how
aquaculture is framed and discussed in the media, it has limitations in fully capturing societal
perceptions of aquaculture (Couldry & Hepp, 2018; McQuail, 2010). Therefore, future
studies could complement media analysis with other methods such as mixed methods
research and content analysis of public discourse to develop a more comprehensive

understanding of societal views on aquaculture.

Moreover, studies offering detailed analyses of the socio-demographic factors that shape
societal perceptions of aquaculture are underrepresented, making it difficult to explain some
of the findings from the primary articles. Future research might consider qualitative studies
to explore the influence of sociodemographic and lifestyle factors on perceptions of
aquaculture. None of the scientific articles provided longitudinal data, limiting the ability to
understand how societal perceptions of aquaculture evolve. Interpreting scientific and
newspaper articles can also introduce unconscious bias. Furthermore, most articles only
briefly touched upon aquaculture’s sustainability aspects, suggesting that stakeholders did
not necessarily base their perceptions on sustainability considerations. Future research could
investigate whether stakeholders prioritize specific sustainability dimensions over others or

view them differently when forming their perceptions of aquaculture.
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Chapter 3 Consumption Behaviour towards Aquatic Food in Asia

Abstract

Although Asia represents more than 70 % of global aquatic food consumption, there remains
a lack of research specifically examining the behaviours and attitudes of Asian consumers
toward aquatic foods. This study synthesizes existing research on factors influencing aquatic
food consumption behaviours in Asia and explores pathways to encourage shifts toward
more sustainable consumption patterns. In conducting a systematic scoping review, 113
studies were included and identified five main thematic research clusters: (1) Product
attributes, availability, and accessibility (24 % of identified relevant documents); (2)
Willingness to pay for aquatic foods (25 %); (3) Psychosocial factors (e.g., attitudes and
subjective norms) (17 %); (4) Socio-demographic and lifestyle factors (21 %); and (5)
Miscellaneous factors, including food safety and social status (13 %). Findings suggest that
Asian consumers’ aquatic food consumption behaviours are influenced by multiple
interrelated factors, with price being especially influential. Knowledge and attitudes of
quality and safety were also significant, though moderated by household characteristics.
Conversely, aspects such as sustainable production methods, origin of products, and eco-
labelling had a lesser impact on behaviour. Enhancing consumer understanding of quality
and safety may positively impact aquatic food consumption patterns. Further
interdisciplinary research is necessary to deepen insights into the complex factors
influencing aquatic food consumption in Asia.

Keywords: Consumer behaviour; Seafood consumption; Quality and safety; Asia
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3.1 Introduction

The EAT-Lancet Commission’s guidelines for sustainable food consumption within
planetary boundaries (Willett et al., 2019) initially considered aquatic food as a single
commodity group (Pounds et al., 2022) overlooking critical aspects such as affordability,
cultural diversity, and demographic-specific nutritional adequacy (Adesogan et al., 2020;
Hirvonen et al., 2020). As a result, the complexity and significance of aquatic food
concerning broader food security and sustainability have often been underestimated, limiting
comprehensive perspectives on their role in diets and consumption patterns. The Blue Food
Assessment has been established to bridge this gap by establishing foundational knowledge
on how aquatic foods contribute to global food systems (Gephart et al., 2021; Golden et al.,
2021; Naylor et al., 2021; Short et al., 2021).

Eating behaviour is influenced by a multitude of personal and socio-cultural factors that
extend beyond basic hunger or nutritional needs (Cairns, 2019; Chen & Antonelli, 2020;
Furst et al., 1996; Koster, 2009; Rozin, 2007; Sobal et al., 2006). According to Sobal &
Bisogni (2009), food choices are frequent, multifaceted, context-dependent, and constantly
evolving, making it difficult for any single theory, framework, or model to fully encompass
the complexity of eating behaviour. Factors impacting aquatic food consumption specifically
include availability, price, convenience, health beliefs, sensory appeal, origin, production
methods, and cultural or religious influences, as well as individual socio-demographic
characteristics (Belton et al., 2022; Budhathoki et al., 2021, 2022a; Cantillo et al., 2020;
Carlucci et al., 2015; Govzman et al., 2021; Malcorps et al., 2021; Richter & Kldckner,
2017).

Globally, aquatic food consumption has grown from an average of 9.0 kg per capita per year
in 1961 to 20.2 kg per capita per year in 2020 (FAO, 2022a), though most people still
consume insufficient amounts of aquatic food daily (Agrawal et al., 2014; Jahns et al., 2014;
Su et al., 2018; Vanhonacker et al., 2011). This growth, particularly among lower-income
consumers, has largely been driven by aquaculture expansion (Belton et al., 2018; Garlock et
al., 2022). Asia, with some of the world’s highest aquatic food consumption levels (24.6
kg/capita/year), accounted for 113.1 million of the 157.7 million tonnes consumed globally
in 2019. However, consumption varies widely across Asian countries (FAO, 20223,
Needham & Funge-Smith, 2014), between urban versus rural areas (Soselisa et al., 2021),
across households, and even within a household level (Mamun et al., 2021). These disparities

can be attributed to economic differences, technological advances, infrastructure limitations
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(cold chain storage), distribution systems, and consumer preferences (Naylor et al., 2021,
Belton et al., 2018; Kobayashi et al., 2015; Tveteras et al., 2012; York & Gossard,
2004;0lsen, 2004; Tonsor & Marsh, 2007). In comparison to six other global regions, Asia’s
urbanization level more than doubled from 17.5 % in 1950 to 49.9 % in 2018, experiencing
the highest average annual urbanization rate of 1.6 % between 1990 and 2018 (United
Nations et al., 2019). Consequently, aligned with ‘Bennett’s Law,’ rising incomes in Asia,
particularly in urban areas, have driven a shift toward greater dietary diversity, with
increased consumption of non-grain foods like fruits, vegetables, meat, dairy, and fish rather
than grains and starchy staples (Naylor et al., 2021; Reardon, Tschirley et al., 2014; Timmer
et al., 1983). Additionally, Little et al. (2016a) observed that urbanisation makes self-
sourcing of food less feasible for urban populations compared to those in rural areas.

Given the significant influence of preferences, choices, and habits in shaping aquatic food
consumption, especially within market-driven economies, a nuanced understanding of
consumption behaviour is essential for effective marketing and policy decisions. Cairns
(2019) noted that marketing can substantially shift food preferences and reshape cultural
values around food. Yet, studies on aquatic food consumption in Asia remain fragmented
due to the region’s diverse national and local food cultures. The wide variation in study
approaches, from objectives to methodologies, highlights the challenge of building a
cohesive understanding of aquatic food consumption behaviour across such a heterogeneous
landscape, which includes over 2,500 aquatic species consumed globally (Golden et al.,
2021; Tigchelaar et al., 2022). This diversity makes it particularly challenging to study

aquatic food consumption in a way that accounts for the regional context in Asia.

So far, no review has been undertaken to synthesize the understanding of consumption
behaviour related to aquatic foods in Asia. Existing reviews primarily focus on high-income
countries, thereby neglecting studies that explore aquatic food consumption in Asian
contexts. For example, Carlucci et al. (2015) conducted a systematic review of consumer
purchasing behaviours towards seafood products based on a sample of international studies
but did not include any research from Asia on this subject. Understanding the factors that
influence consumption behaviour towards aquatic foods is crucial from a marketing
perspective, especially given the diverse consumption patterns and habits present in the
region. Unlike many consumers in the West, Asian consumers often favour purchasing whole
or live fish, whether from wet markets, restaurants, supermarkets, or online sources. In this
chapter, the aim is to bridge this gap by identifying and analysing the key findings from

research on consumption behaviour toward aquatic foods among consumers in East Asia,
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Southeast Asia, and South Asia through a scoping literature review. Investigating consumer
behaviour regarding aquatic foods may facilitate transitions toward more sustainable food
consumption in Asia and promote long-term food and nutrition security, particularly among
economically disadvantaged consumers. Research has shown that incorporating aquatic
foods into diets can provide more sustainable food options than those derived from terrestrial
animal production and, in some instances, crops (Bogard et al., 2019; Farmery et al., 2017;
Tigchelaar et al., 2022) aligning with the principles of a sustainable diet (Burlingame &
Sandro, 2012; Farmery et al., 2017; Troell et al., 2019). Additionally, various studies have
highlighted the importance of aquatic food consumption for food and nutrition security
among vulnerable populations (Belton et al., 2018; Beveridge et al., 2013; Garlock et al.,
2022). Therefore, the primary objective of this scoping review is to provide insights into
consumption behaviour related to aquatic food by identifying and analysing any factors
associated with such behaviours among consumers in the three regions of Asia. In this study,
aquatic foods encompass the entire range of edible aquatic animals, plants, and

microorganisms that are sourced from bodies of water.

3.2 Materials and Method

Systematic scoping reviews analyse emerging evidence and identify research gaps in the
current literature, maintaining the same level of methodological rigour as systematic
literature review (Arksey & O’Malley, 2005). Previous studies suggest that scoping reviews
are particularly useful when specific questions cannot yet be addressed by a systematic
review (Armstrong et al., 2011; Munn et al., 2018). Additionally, Peterson et al. (2017)
highlight the advantages of scoping reviews for exploring complex and interdisciplinary
topics, such as food consumption behaviour. The planning, execution, and documentation of
this systematic scoping review were guided by the PRISMA-ScR framework (Tricco et al.,
2018) and the study is inspired by previous systematic scoping review studies (Béné et al.,
2016; Levac et al., 2010). The research question guiding the systematic scoping literature
review was as follows:

What are the factors influencing the consumption behaviour toward aquatic food among

consumers in East Asia, Southeast Asia, and South Asia?

3.2.1 Identifying and Selecting Potential Articles

Scientific search databases: the Web of Science, Scopus, and Google Scholar were employed

to locate published records post-2010, with 83 % of potential records being published after
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2015. These records were written in English and focused on the three Asian regions: East
Asia, Southeast Asia, and South Asia. An initial search was performed in January 2022,
covering titles or abstracts that matched the following search string: “(aquatic OR seafood
OR fish OR shellfish) AND (consum* OR eat* OR intake) AND (behav* OR intention OR
choice* OR attribute OR preference OR attitud* OR habit OR buy* OR purchas* OR
willing* OR perception) AND (Asia OR “South Asia” OR “Southeast Asia” OR

“Northeast Asia” OR “East Asia” OR China OR Japan OR “South Korea” OR “North
Korea” OR Taiwan OR “Hong Kong” OR Mongolia OR Macao OR Brunei OR Burma OR
Myanmar OR Cambodia OR Timor-Leste OR Indonesia OR Laos OR Malaysia OR
Philippines OR Singapore OR Thailand OR Vietnam OR India OR Bangladesh OR Nepal
OR Maldives OR “Sri Lanka” OR Bhutan OR Pakistan OR Afghanistan).”

The search string was modified to the syntax of each database.

The inclusion criteria covered various types of records, including reviews, reports, and both
qualitative and quantitative studies; all records were required to be in English, accessible in
full text, and conducted among consumers in East, Southeast, or South Asia. Records were
excluded if they used search terms in contexts outside the research scope (e.g., analytical
sensory analysis of aquatic foods, logistics, or business models related to aquatic food sales)

or were irrelevant to the systematic scoping review's objective.

3.2.2 Characteristics and Assessment of Relevant Identified Articles

The relevant identified articles were imported into EndNote software for citation
management (Peters, 2017). An Excel spreadsheet was then created to record key study
details, including attributes such as the author, publication year, and Google citation counts
(Martin-Martin et al., 2018). To assess representation, variations in per capita publications
relative to per capita aquatic food consumption (kg/year) were examined, allowing for
analysis of whether countries with high aquatic food consumption were adequately covered
in the review. Additionally, annual publication counts were analysed to track the trend in
publication growth over the study period. The evolution of publications was further stratified
by country, with citation counts per article (CRPA) calculated for each country to identify
which regions were most represented and whether this correlated with higher citation rates.
CRPA was determined by dividing Google Scholar citations by the number of publications

from each country.
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3.2.3 Clustering of Identified Relevant Articles

Thematic clustering was conducted using visualisation of similarities (VOS) viewer
software, which enables the visualization of scientific relationships and is well-suited for
bibliometric mapping that reveals thematic research clusters (Alhammadi et al., 2021; Cheng
et al., 2021; van Eck & Waltman, 2010b). The VOS clustering technique was applied to
detect thematic groupings, utilizing the co-occurrence frequencies within text data (title and
abstract fields) based on association strength (Eck & Waltman, 2009; Nardi et al., 2016).
Initially, a thesaurus file was generated to standardize variations in spelling and synonyms
(e.g., aligning "social norms™ with "subjective norms"). Irrelevant terms, such as specific
country and city names, were then excluded from the analysis. A co-word map was produced
through the VOS mapping technique, requiring a minimum of four occurrences per word in
the dataset, resulting in visually distinct clusters (van Eck & Waltman, 2011). The counting

method was set to binary, with the network and overlay visualization scales set at 1.00.

3.2.4 Characterising and Analysing Thematic Research Clusters

Once each publication was linked to a thematic research cluster, descriptive statistics were
performed to illustrate consumers' age ranges, the types of products analysed (e.g., fish, tuna,
etc.), and the research focus across the various clusters. Additionally, the quality of evidence
within each thematic research cluster was assessed by aggregating the scores from individual
papers based on three criteria: (1) Size, (2) Quality, and (3) Consistency (Béné et al., 2016).
Table 7 outlines the framework used to evaluate the individual scores of the studies within
this three-criterion assessment system, which includes validity (2 questions), rigour (5
questions), and reliability (2 questions). Each question awarded 1 point for a "Yes" response,

while "Partially” and "No" responses received 0 points.

Table 7. Framework for assessing the quality of through individual score.?

Indicator Criteria
Validity 1. ‘Are the findings substantiated by the data and has consideration
been given to limitations of the methods that may have affected the

results?’

2. ‘Are there issues in applying the method to some research question(s),
i.e., was the

methodology adequate for the research question?’
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Rigour ‘Is the context or setting adequately described?’

‘Is (are) the research question(s) clear?’

‘Is the method used appropriately to answer the research question(s)?’

‘Is the method applied correctly?”’

‘Is there evidence that the data collection was rigorously

conducted to ensure confidence in the findings?’

‘Is the data analysis rigorously conducted to ensure confidence in the

findings?’

2. ‘Is the methodology adequately described to ensure confidence in the
findings?’

4Adapted from (Béné et al., 2016).
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Once the scores for each paper were established, they were combined to assess the quality
of evidence within each identified cluster. The high quality was characterized by scores
exceeding 0.75 across all three indicators: validity, rigour, and reliability. Moderate quality
was indicated by having at least one score below 0.75 but above 0.5 in at least two out of the
three indicators. Low quality was defined as having scores below 0.5 in at least two of the

three indicators. It's important to mention that reviews and conceptual papers were not

included in the quality assessment. Table 8 provides a summary of the criteria used to

evaluate the size, quality, and consistency of evidence within each thematic research cluster.

Table 8. Standards for assessing size, quality and consistency of evidence across each

thematic research cluster. ?

Indicators Categories Criteria
Size Large Greater than 10 documents
Medium Greater or equal to 5 and less or equal to 10
Small Less than 5
Quality High Greater than 0.75 scores across all three indicators i.e.,
validity, rigour, and reliability
Moderate Less than 0.75 at least one score, but greater than 0.5 at least
Low two scores
Less than 0.5 scores at least two scores
Consistency Consistent Studies yield the same or similar conclusions.
Inconsistent Studies present diverse conclusions. For example, varying
designs or methodologies used in different contexts can lead
to differing results.

4Adapted from (Béné et al., 2016).

3.3 Results

3.3.1 Descriptive Analysis of Relevant Identified Articles

Following the initial search, a total of 4,232 potential records were found across the three

databases. Each article's title and abstract were then screened based on eligibility criteria for
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inclusion or exclusion. At the title screening stage, 3,946 articles were filtered out, and 153
irrelevant articles were excluded during the abstract screening. This screening process was
repeated by an independent reviewer, with any disagreements resolved through consensus.
The full texts of 131 articles were assessed further, resulting in the inclusion of 111 articles.
Additionally, two other relevant articles not captured in this process were suggested by
experts. The complete selection process leading to the identification of the 113 articles is
illustrated in Figure 7, and a summary with brief details about each publication, including
their research focus and design, is presented in Appendix B. The findings in Figure 8 show
a disparity between per capita research intensity and per capita aquatic food consumption
(kg per year). For instance, while Hong Kong and Macao exhibit both high per capita aquatic
food consumption and research intensity, they were not relevant to this scoping review. In
contrast, despite having relatively low research intensity per capita, China contributed 29
publications pertinent to this study. Figure 9 highlights a significant increase in publications,
rising from 2 in 2010 to 31 in 2021, with numbers more than doubling following the COVID-

19 pandemic.
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Figure 7. PRISMA—-ScR flow diagram illustrating the systematic scoping review process.
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Additionally, the distribution of the 113 identified publications was analysed by country,
along with the citations received per article (CRPA) in each country (Figure 10). The findings
revealed that Japan, despite having a lower total number of publications, accounts for a

significant number of highly cited articles.
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Citation received per article @ Number of Publication

Figure 5. The number of publications and the citation impact of the identified works by

country of research from 2010 to 2022.

3.3.2 Thematic Clustering of Identified Relevant Articles

To begin with, a term map was developed using 64 terms that were categorized into five
thematic research clusters. Table 9 provides a concise overview of these five thematic
clusters, including their definitions and associated keywords, while Figure 11 illustrates their
visualization and level of saturation. The findings presented in Table 9 and Figure 11 reveal
that the term map highlights “quality,” “safety,” “price,” “household,” and “attitude” as key
concepts, with “price” being the most prominent. The first cluster pertains to Product
attributes, encompassing both intrinsic features (such as those inherent to the aquatic food
itself) and extrinsic features (like packaging and branding), along with the availability and
accessibility of aquatic foods. The second cluster focuses on “Willingness to pay for aquatic
food products,” where most studies utilized econometric models to assess willingness-to-
pay (WTP). The third and fourth clusters relate to “Psychosocial factors,” including attitudes
and subjective norms, and “Socio-demographic and lifestyle factors,” respectively. The fifth
cluster labelled “Miscellaneous factors in aquatic food,” includes elements such as food

safety and social status, with many of the studies primarily involving Chinese consumers.
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Table 1. Defining thematic research clusters based on keywords used in aquatic food

consumption literature.

Cluster- Thematic Definition of cluster Keywords (Links, Total Link Strength,

ID/Colour | Research Clusters Occurrences)

C1/Red Product attributes, | Product attributes are | Quality (56, 207, 25), availability (53, 160, 20),
availability, and both intrinsic and | freshness (57, 147, 18), taste (53, 136, 16),
accessibility extrinsic attributes as | nutrition (49, 121, 15), size (50, 129, 14), form

well as availability | (47, 93, 11), production (36, 68, 10), wild fish

and accessibility of | (42, 79, 8), tuna (39, 63, 8), colour (25, 48, 7),

aquatic food products. | food security (36, 52, 6), supermarket (36, 54,
6), sensory attributes (38, 55, 5), packaging (31,
41, 5), appearance (28, 43, 4), quantity (28, 39,
4), brand (21, 30, 4)

C2/Yellow | Willingnesstopay | The majority of the | Price (60, 281, 41), knowledge (57, 220, 34),

for aquatic foods | publications are | seafood (55, 168, 24), fish product (51, 152,
related to  Asian | 20), farmed fish (50, 107, 15), sustainability
consumers’ (48,106, 14), eco (34, 72, 12), certification (42,
willingness to pay | 90, 11), origin (35, 61, 9), information (29, 52,
(WTP) for 9), shrimp (30, 44, 7), sustainable farmed fish
aquatic (22, 34,5)
foods.

C3/Purple | Psychosocial Psychosocial factors | Attitude (57, 202, 28), intention (52, 134, 22),
factors influencing aquatic subjective norms (34, 79, 12), planned

food consumption behaviour (25, 68, 12), behavioural control (28,
behaviour. 63, 10)

C4/Blue Sociodemographic | Sociodemographic Household (50, 165, 24), income (50, 167, 20),
and lifestyle and lifestyle factors health (50, 143, 18), habit (52, 141, 17), age
factors influencing (43, 135, 17), education (51, 142, 16), pattern

consumption (45, 122, 15), economy (35, 60, 8), urban area

behaviour towards (37, 63, 8), gender (34, 60, 8), fish species (33,

aquatic foods. 51, 8), region (33, 49, 8), diet (30, 52, 7),
religion (21, 30, 5)

C5/Green | Aquatic food Closely linked to Safety (50, 183, 24), city (59, 173, 23),
miscellaneous other thematic sociodemographic characteristics (55, 136, 20),
factors research clusters, the | status (43, 87, 11), culture (35, 54, 9), context

majority of the (34, 47, 9), freshwater fish (38, 66, 8), salmon

publications are (32, 45, 8), convenience (41, 69, 7), aquatic

related to Chinese product (36, 58, 7), occupation (35, 60, 7),

aquatic consumption. | Chinese consumer (35, 50, 6), tradition (20, 24,
5), shellfish (32, 42, 4), luxury seafood (20, 24,
4)
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Figure 11. Thematic research clusters map identified through keyword co-occurrence and

density visualization.

3.3.3 Characteristics and Analysis of the Thematic Research Clusters

The findings in Table 10 present that most publications within the thematic research clusters
focused on consumers aged between 18 and 55 years. The studies on “Willingness to Pay for
Aquatic Foods” explored a range of aquatic products, while the majority of articles in the
clusters “Socio-demographic and Lifestyle Factors,” “Product Attributes, Availability, and
Accessibility,” and “Psychosocial Factors” primarily concentrated on fish. All thematic
clusters aimed to identify the drivers and obstacles affecting fish consumption, with
“Willingness to Pay for Aquatic Foods” and “Product Attributes, Availability, and
Accessibility” specifically examining consumer preferences regarding fish characteristics.
Additionally, the quality of the evidence varied, with moderate quality found in “Product
Attributes, Availability, and Accessibility,” “Aquatic Food Miscellaneous Factors,” and
“Psychosocial Factors,” and high quality in “Socio-demographic and Lifestyle Factors” and

“Willingness to Pay for Aquatic Foods.” Each thematic cluster included more than 10
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publications, indicating a substantial sample size. Notably, a high degree of consistency in
research outcomes was observed among the three clusters: “Product Attributes, Availability
and Accessibility,” “Socio-demographic and Lifestyle Factors,” and “Willingness to Pay,”
while the consistency was lower in the clusters “Aquatic Food Miscellaneous Factors” and

“Psychosocial Factors.”
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Table 10. Descriptive analysis of the five thematic research clusters and their quality assessment.

Variables

Product attributes,

availability, and

Willingness to pay

for aquatic food

Psychosocial factors

Sociodemographic and

lifestyle factors

Aquatic food

miscellaneous factors

accessibility
Consumers’ age 37(21.8) 43.2 (13.4) 30 (28.25) 43.5(23.7) 47(25.7)
range, median
(IQR)
Types of products Fish in general 34.6(9) 7.4(2) 47.4(9) 62.5(15) 14.3(2)
analysed Seafood in general 7.7(2) 26(7) 10.5(2) 12.5(3) 35.7(5)
%(n) Aquaculture products 11.6(3) 22.2(6) 4.2(1)
Processed fish products 19.2(5) 3.7() 15.8(3) 8.3(2) 21.4(3)
Tuna 15.4(4) 3.7(1) 4.2(1)
Salmon 7.4(2) 21.4(3)
Shrimp 3.8(1) 11.1(3) 5.2(1)
Shellfish 7.7(2) 3.7(2) 5.2(1) 7.1(1)
Labelling 11.1(3) 10.5(2)
Others 3.7(1) 5.3(1) 8.3(2)
Research focus Drivers and barriers to fish 61.5(16) 48.2(13) 89.4(17) 75(18) 71.4(10)
%(n) consumption
Consumer preferences for 30.8(8) 51.8(14) 5.3(1) 12.5(3) 7.1(2)
fish attributes
Drivers and barriers to 3.8(1) 14.3(2)

seafood consumption
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Drivers and barriers to 3.8(1) 8.3(2) 7.1(1)
shellfish consumption
Drivers and barriers to 5.3(1)
seaweed consumption
Fish consumption practices 4.2(1)
Validity 0.92 0.94 0.72 0.77 0.89
Rigour 0.88 0.95 0.88 0.90 0.94
Reliability 0.67 0.76 0.68 0.70 0.64
Quality? Moderate High Moderate High Moderate
Size Large Large Large Large Large
Consistency Consistent Consistent Inconsistent Inconsistent Consistent

4Adapted from (Béné et al., 2016), IQR represents the Interquartile Range.
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Thematic Research Cluster 1: Aquatic Food Product Attributes, Availability, and
Accessibility

Numerous studies consistently show that both intrinsic (e.g., taste, flavour, texture,
appearance) and extrinsic (e.g., quality, packaging, brand) attributes of aquatic food products
influence consumption behaviours among Asian consumers. These findings reveal that taste
remains the most influential factor in health and nutritional benefits for most Asian
consumers when choosing aquatic foods. Additionally, availability and accessibility are
significant contributors to consumption behaviour (Akter et al., 2019; Das et al., 2013;
Devadawson et al., 2015; Sajeev et al., 2021; Sun & Che, 2012). For example, after price,
availability and accessibility were ranked as the second and third most important factors in
fish purchasing decisions for Indian consumers (Sajeev et al., 2021).

Overall, studies suggest that Asian consumers often prefer wild-caught aquatic foods,
especially for their intrinsic qualities (Hossain, 2021; Kitano & Yamamoto, 2020; Mitra et
al., 2021; Sajiki & Lu, 2022). Specifically, Mitra et al. (2021) found that Bangladeshi
consumers favour wild-caught fish for its freshness, while farmed fish is preferred for its
larger size. Furthermore, Kitano and Yamamoto (2020) noted that Japanese consumers
perceive wild-caught fish as superior to farmed fish, often choosing it even when both types

have similar attributes and conditions.

Thematic Research Cluster 2: Willingness to Pay for Aquatic Foods
The second research theme focuses on consumer preferences and perceptions of aquatic
foods, along with the role of information and knowledge in shaping consumption behaviour.
Most studies applied econometric models to assess willingness-to-pay (WTP) for aquatic
foods (see Appendix B). Findings generally indicate that price is a key factor influencing
aquatic food consumption among Asian consumers (Kim & Lee, 2018; Omar et al., 2021;
Prince & Wahid, 2020; Wakamatsu & Miyata, 2017). Asian consumers are often willing to
pay more for aquatic products with clear packaging labels indicating food safety
certifications (Hoque, 2021; Murakami et al., 2017; Omar et al., 2021; Tan, 2017; Zheng et
al., 2021), ecological production methods (eco-labels) (Ariji, 2010; Hoque et al., 2021; Hori
et al., 2020; Kim & Lee, 2018; Uchida et al., 2014; Wakamatsu et al., 2017; Wakamatsu &
Miyata, 2017; Xu et al.,, 2012; Xuan, 2021; Zhang et al., 2020a), country of origin
information (Kim & Lee, 2018; Sayeed et al., 2021; Uchida et al., 2014), and traceability
information (Yin et al., 2020). Additionally, research suggests that increasing consumer
knowledge about certifications, labelling, and production processes could further enhance

interest and WTP for aquatic foods (Hoque et al., 2021a; Hori et al., 2020; Karnad et al.,
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2021; Murakami et al., 2017; Uchida et al., 2014; Wakamatsu et al., 2017; Xuan, 2021; Yin et
al., 2020). For example, Yin et al. (2020) found that introducing European Union organic
certification in China’s shrimp market raised WTP by 84.06 %, and by providing additional
information, WTP further increased by approximately 120.16 %. Other studies indicate that
consumers are willing to pay more for eco-labelled farmed aquatic foods compared to both
wild-caught and conventionally farmed alternatives (Hoque et al., 2021a; Uchida et al., 2014;
Yin et al., 2020).

Thematic Research Cluster 3: Psychological Factors

Most studies in this research cluster, with about 63 % of the publications utilizing structural
equation modelling, applied social-psychological behavioural theory to explore and predict
aquatic food consumption behaviour (see Appendix B). This theory posits that the three main
components of human behaviour, 1) attitude, 2) subjective norms, and 3) perceived
behavioural control, jointly shape the intention to consume aquatic foods (Ajzen, 1991).
Table 11 reveals that while most studies identified attitude, subjective norms, and perceived
behavioural control as significant factors influencing the intention to consume aquatic foods,
a few studies reported otherwise.

Among the factors, some research found attitudes to be the strongest predictor of intent to
consume aquatic foods (Fiandari et al., 2019; Thong & Olsen, 2012), while others found
subjective norms (Abidin et al., 2021; Chen & Wang, 2021; Ho Huy et al., 2013) and
perceived behaviour control (Duy & Ai, 2019) as more influential. The underlying cause of
having positive or negative attitudes toward aquatic foods tends to be complex including
multiple aquatic food attributes and cues. For example, Thong and Olsen (2012) found bones
and smell to negatively impact attitudes toward fish, whereas taste, texture, and appearance
had positive effects. However, attitudes may differ based on product form; in Bangladesh,
bones and smell were not viewed negatively for dried fish, potentially due to distinct
preparation and cooking methods compared to fresh fish (Siddique, 2012).

Other studies reported that attitudes toward aquatic foods are also shaped by food safety
perceptions, environmental concerns, convenience, context, and socio-demographic factors
(Dai et al., 2021; Gajaria & Mantri, 2021; Novita & Rowena, 2019); however, a positive
attitude does not always lead to increased fish consumption (Pethiyagoda & Olsen, 2013;
Rotuauli et al., 2020). Lastly, affordability, convenience, and accessibility emerged as key
factors influencing perceived behavioural control in aquatic food consumption (Duy & Al,
2019; Fiandari et al., 2019; Thong & Olsen, 2012).
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Table 11. Psychosocial factors influencing the intention to consume aquatic foods.

Psychosocial factors

Studies that found significant
influence

Studies that found no
significant influence

Attitude
influencing

intention

(Abidin et al., 2021; Chen &
Wang, 2021; Fauziyah, 2020;
Fiandari et al., 2019; Junaidi et
al., 2020; Novita & Rowena,
2019; Siddique, 2012; Thong &
Olsen, 2012)

(Ghifarini et al., 2018;
Huang et al., 2020)

Subjective norms
influencing

intention

(Abidin et al., 2021; Chen &
Wang, 2021; Ghifarini et al.,
2018; Ho Huy et al., 2013;
Siddique, 2012; Thong &
Olsen, 2012)

(Fiandari et al., 2019;
Huang et al., 2020;
Junaidi et al., 2020)

Perceived behavioural
control influencing

intention

(Chen & Wang, 2021; Duy & Al,
2019; Fiandari et al., 2019; Ho
Huy et al., 2013; Huang et al.,

2020; Li & Zhong,
2017)

(Abidinetal., 2021;
Ghifarini et al., 2018;
Junaidi et al., 2020;
Siddique, 2012; Thong
& Olsen, 2012)

Thematic Research Cluster 4: Socio-demographic and Lifestyle Factors

This cluster examined the socio-demographic and lifestyle factors that shape aquatic food
consumption behaviours (Lee & Nam, 2019; Zhou et al., 2015). Findings reveal that
household characteristics, including type, economic status, and size, are significant
influences on aquatic food consumption behaviour (Lee & Nam, 2019; Rahman & Islam,
2020; Sajeev et al., 2021; Shashikanth & Somashekar, 2020; Supartini et al., 2018; Zhou et
al., 2015). For example, Zhou et al. (2015) found a negative relationship between household
size and fish consumption. Additionally, socio-demographic factor—such as age (Ahmad et
al., 2016; Arthatiani et al., 2021; Devadawson et al., 2015b; Haque et al., 2019; Kashem et
al., 2021; Rahman & Islam, 2020), gender (Devadawson et al., 2015b; Haque et al., 2019;
Islam et al., 2018; Rahman & Islam, 2020), education (Ahmad et al., 2016; Fu et al., 2019b;
Haque et al., 2019; Islam et al., 2018; Poti et al., 2021; Rahman & Islam, 2020), marital
status (Ahmad et al., 2016; Arthatiani et al., 2021), occupation (Fu et al., 2019b), household
size (Arthatiani et al., 2021; Islam et al., 2018; Zhou et al., 2015), income (Arthatiani et al.,

2021; Danso et al., 2017; Fu et al., 2019b; Haque et al., 2019; Lee & Nam, 2019; Mugaonkar
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et al., 2017; Rahman & Islam, 2020; Zhou et al., 2015), ethnicity (Ahmad et al., 2016),
religion (Haque et al., 2019; Hoa & Kaére, 2017), place of residence (Ahmad et al., 2016;
Arthatiani et al., 2021; Kashem et al., 2021; Lee & Nam, 2019) — were found to be
significantly influencing aquatic food consumption. Generally, older, higher income,
educated male consumers in urban or coastal areas consume more aquatic foods in Asia.
Conversely, some studies indicated no significant link between consumption and factors like
age, gender, income, marital status, and religion (Supartini et al., 2018).

Lifestyle factors such as health, habits, and dietary practices also influence aquatic food
consumption. Many Asian consumers prefer aquatic foods for their health benefits (Ahmad
et al., 2016; Devadawson et al., 2015; Haque et al., 2019; Rahman & Islam, 2020; Sajeev et
al., 2021; Supartini et al., 2018; Zhang et al., 2021a; Zhou et al., 2015). Zhou et al. (2015)
found a positive association between household members' health status and home fish
consumption, whereas Supartini et al. (2018) reported that perceived health benefits did not
influence seafood consumption behaviour among Singaporean consumers. Furthermore,
Zhang et al. (2021a) found that dietary habits, beyond health motives, significantly impact
seafood purchase frequency in urban Chinese consumers. In contrast, Huang et al. (2020)
observed that while habit strength indirectly affects fish consumption through intent,
irregular consumption indicates limited cognitive engagement in decision-making.
Additional research has shown that habits around purchasing, species selection, and cooking
practices also influence aquatic food consumption (Goh et al., 2013; Salim, 2020; Salim et
al., 2020; Tezzo et al., 2021). For example, Tezzo et al. (2021) noted that rural-urban
migrants in Myanmar often fry commonly available farmed fish, such as tilapia, likely
because frying is a quick cooking method that enhances flavour and aligns with the
availability of affordable cooking oil, making it a practical and appealing option compared

to preparing smaller species like anchovies or gourami [Trichopodus pectoralis].

Thematic Research Cluster 5: Aquatic Food Miscellaneous Factors

The majority of the publications, closely connected to other thematic research clusters,
examine the factors influencing aquatic food consumption behaviour among Chinese
consumers. Due to ongoing food safety concerns in Asia, many rising middle-class
consumers are increasingly prioritizing the safety of aquatic foods, leading to a growing
demand for labelled, wild-caught imported marine species, particularly from Norway and
North America (Fabinyi et al., 2016; Meng et al., 2021; Wang et al., 2018). Additionally,
various consumption habits related to aquatic foods have been identified, influenced by
numerous factors such as location, cultural background, social status, tradition, convenience,

context, and sensory characteristics. Specifically, older consumers in rural areas tend to
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favour domestic, live aquatic foods from local "wet" markets, while younger, wealthier
consumers in urban areas prefer imported, convenient aquatic food products available in
supermarkets or online (Fabinyi et al., 2016; Farradia & Sunarno, 2020; Hu & Yuan, 2015;
Newton et al., 2021a). In Japan, sushi and sashimi are regarded as convenient and status-
enhancing foods often enjoyed during social gatherings (Altintzoglou et al., 2016). Rising
incomes have transformed the lifestyles and taste preferences of many middle-class urban
residents, impacting their choices regarding the types, preparation, and purchasing locations
for aquatic foods (Fabinyi, 2012; Hu & Yuan, 2015; Wang et al., 2018; Wang & Somogyi,
2020a). For example, research indicates that salmon, lobster, abalone, and sea cucumber are
considered luxury seafood items in China’s high-end market, typically consumed at social
gatherings outside the home. Furthermore, Wang et al. (2018) found that Chinese consumers
aged 30 and older, particularly those who are married, have higher income and education
levels, and reside in first-tier cities, hold positive beliefs and perceptions about luxury

aquatic food consumption.

3.4 Discussion and Conclusion

This chapter seeks to explore the factors that affect aquatic food consumption behaviours
among Asian consumers. Through VOS clustering of 113 publications, five thematic
research clusters were identified: 1. Product attributes, availability, and accessibility; 2.
Willingness to pay for aquatic foods; 3. Psychosocial factors, including attitudes and
subjective norms; 4. Sociodemographic and lifestyle factors; and 5. Miscellaneous factors,
such as food safety and social status. The analysis revealed overlapping factors across these
clusters, suggesting that consumption behaviour is complex and multifaceted. Key
influences include price, knowledge, attitude, quality, safety, and household characteristics
such as size, income, and type. Notably, the number of publications has more than doubled
since the COVID-19 pandemic; however, most studies utilized data collected before the
pandemic, with only three focusing on its impacts on aquatic food consumption behaviour
(Farradia & Sunarno, 2020; Kashem et al., 2021; Prince & Saira Wahid, 2020). Factors
driving increased research interest in Asian consumer preferences for aquatic foods may
include the growth of aquaculture, international trade, urbanization, globalization, and
advancements in innovative product development technologies. Generally, there has been a
significant rise in research focused on food choices and behaviours among Asian consumers;
for instance, a search in the Scopus database showed that the number of publications in 2021
was more than double that of 2015. However, disparities exist in the per capita publication

rate, which reflects societal investment in the sector compared to per capita aquatic food
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consumption (kg/capita/year), indicating the importance of aquatic foods in diets.

The study’s findings indicate that price is the primary factor influencing aquatic food
consumption among Asian consumers, particularly among lower-income groups. Previous
studies also suggest that while consumers find most aquatic food products convenient and
easy to prepare, the price remains a significant barrier to increased consumption (Birch et
al., 2012; Christenson et al., 2017; Govzman et al., 2021). Research has shown that European
consumers prioritize price over sustainability credentials, even when sustainability
information is readily available and understandable (Grunert et al., 2014). Larson & Story
(2009) identified that both direct and indirect costs of purchasing and preparing nutritious
foods pose barriers to good nutrition for low-income consumers. Generally, more nutritious
foods tend to be pricier on a per-calorie basis, leading to greater socioeconomic disparities
in diet quality and health (Darmon & Drewnowski, 2015). Similarly, aquatic foods are often
more expensive, and less filling compared to other meat alternatives (Torrissen & Onozaka,
2017), which may explain how household factors such as type, economic status, and size
impact aquatic food consumption behaviours among Asian consumers. These results align
with earlier studies on Western consumers, where increased household size and decreased
income correlated with a lower likelihood of consuming aquatic foods (Bronnmann &
Hoffmann, 2018; Love et al., 2022). Consequently, marketing strategies, such as nudging
and pricing adjustments, could effectively influence aquatic food purchasing behaviours in
the Asian consumer environment (Castro et al., 2018; Hoenink et al., 2020; van der Molen
et al., 2021). Furthermore, increased investment in production research could help reduce
both direct and indirect costs of aquatic foods, making them more competitive with terrestrial
meat sources (e.g., chicken, pork, and beef) and ultimately boosting demand. For example,
chicken, pork, and beef have benefited from centuries of investment, whereas aquaculture
has room for improvement, despite already possessing many intrinsic advantages that
research and development could enhance (Belton & Thilsted, 2014; Kumar & Engle, 2016;
Little et al., 20164a; Little & Bunting, 2016). Currently, farmed whitefish species like tilapia
and pangasius are cheaper than many meat cuts in several Asian countries (Meat Price Index
in GPB, 2022).

The study’s findings also highlight the significance of knowledge and attitudes towards
aquatic foods as essential factors in explaining consumption behaviour. Generally, increased
awareness of the benefits of aquatic foods for a healthy diet fosters positive attitudes towards
them. Therefore, practitioners in the aquatic food sector should focus on promoting the
advantages of aquatic foods relative to non-aquatic options (e.g., highlighting their health,

nutritional value, taste, safety, and environmental sustainability) to influence consumer
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behaviour. Moreover, quality and food safety are found to exert a greater influence on
consumption behaviour than sustainability considerations. This contrasts with previous
studies on Western consumers, who typically show more interest in sustainability aspects
and prefer eco-labels on aquatic foods (Bronnmann & Asche, 2017b; Budhathoki et al.,
2022Db; Cantillo et al., 2020). Recent research has indicated that, unlike their Western
consumers prioritizing sustainability, Chinese consumers prioritize messaging related to
food safety and quality (Malcorps et al., 2021). Fundamentally like any food product, aquatic
foods can pose health risks due to viruses, bacteria, and parasites under certain conditions,
primarily arising from three sources: 1) processing and preparation, 2) faecal contamination
of the aquatic environment, and 3) the natural aquatic environment (Ahmed & Institute of
Medicine, 1991). However, the microbiological risks associated with aquatic foods, aside
from raw molluscan shellfish, are generally lower and often stem from recontamination or
cross-contamination during preparation, particularly with improper time/temperature
handling (Ahmed, 2007). Additionally, concerning toxicants like mercury (Hg) in aquatic
foods, recent studies have shown that farmed species such as tilapia, shrimp, and cod
generally exhibit low toxicity levels (Hg < 0.15) (Li et al., 2022; Yang et al., 2017).
Therefore, it is advisable to provide reliable information about the toxicity risks associated
with aquatic foods and to educate Asian consumers on safe handling practices through
various channels, including web-based applications (Seow et al., 2022). Using credible
quality and safety labels can also help build trust and positive attitudes towards aquatic foods
(Wang et al., 2013). Additionally, Pieniak et al. (2010) argue that integrating information
beyond health benefits, such as enjoyment and pleasure, while reinforcing positive attitudes
towards aquatic foods may improve adherence to dietary recommendations. Lastly, given
the complex nature of consumption behaviour, a multifaceted approach is recommended for
interventions aimed at increasing aquatic food consumption (McManus et al., 2011). For
instance, farmed salmon has become increasingly prevalent in the Chinese diet through
effective strategies such as marketing via online sales channels, developing new products
tailored to consumer preferences, and implementing traceability systems (Godfrey, 2020;

Market Publishers, 2020; www.seafoodnews.com, 2021).

This review does have some limitations. First, the keywords used in the literature search may
have restricted the inclusion of relevant publications, particularly those where consumption
was not the primary focus. Most of the studies employed questionnaires, administered either
face-to-face or online, while few utilized focus-group discussions for exploratory research,
and none were longitudinal (see Appendix B). This limits the ability to draw causal

inferences from the findings and makes it challenging to identify factors influencing
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behavioural changes among Asian consumers. Additionally, the methodological foundations
concerning attitudes toward aquatic foods are complicated by the prevalent attitude-
behaviour gap (Vermeir & Verbeke, 2006; Yamoah & Acquaye, 2019). Thus, a consumer
who expresses a willingness to pay and has a positive attitude towards aquatic foods in
surveys may behave unpredictably in real-world scenarios. A recent meta-analysis revealed
a substantial hypothetical bias of approximately 21 % when measuring willingness to pay
for consumer goods (Schmidt & Bijmolt, 2020). Therefore, any methods developed for
determining pricing strategies for aquatic foods should account for such biases.

Moreover, the review only included publications in the English language, which may limit
the overall understanding of the topic. Although VOS viewer software was employed to
visualize bibliometric networks, combining it with tools like SCIMAT and Citespace could
enhance the insights gained and offer new opportunities for a more thorough interpretation
of the scientific landscape. Additionally, the qualitative nature of interpreting such maps is
complex and can lead to unintended bias. The inclusion of two cross-national comparative
studies comparing aquatic food consumption behaviours between consumers in Asia and
Western countries may have also impacted the findings.

Lastly, sensory tests among consumers were underrepresented in this review, with only one
study incorporating sensory taste testing; however, that study exhibited poor methodological
quality (see Appendix B). As a result, the findings related to thematic research cluster 1—
product attributes, availability, and accessibility—were based on proxy measures of sensory
perception, such as consumer agreement on the taste of aquatic foods, which may present
methodological limitations (Koster, 2009). Such attitudinal evaluations tend to reflect

varying degrees of satisfaction or dissatisfaction with aquatic foods (Gilbert et al., 1998).

3.4.1 Research Gaps and Future Research Directions

Interest in understanding aquatic food consumption behaviour among Asian consumers is
increasing; however, existing studies often fail to examine the interplay of multiple factors
influencing this behaviour. Many publications display a narrow focus, restricting their
insights to specific disciplines, which limits a comprehensive understanding of the
complexities involved in aquatic food consumption in real-world contexts. Currently, fields
such as sociology, marketing, food science, and economics have addressed central questions
in aquatic food consumption research, including the motivations, timing, and locations of
consumption among Asian consumers. For instance, much of the economic research has
centred on price, product attributes, and household expenditure related to aquatic food

consumption. Therefore, future research should adopt a multidisciplinary approach,
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employing a deductionist perspective (Koster, 2009) to enhance understanding and
prediction of the various factors and their interactions that shape aquatic food consumption

behaviour among Asian consumers.

Moreover, there is a pressing need for research that focuses on intrinsic product
characteristics, such as sensory attributes, rather than primarily focusing on extrinsic factors
like packaging and labelling. This exploration should also integrate insights from economics
and psychology to achieve a more holistic understanding of the complex behaviour
surrounding aquatic food consumption. Additionally, some studies suggest that aquatic food
consumption may be habitual and performed routinely without conscious consideration of
potential outcomes. The high levels of aquatic food consumption in certain Asian regions
might simply stem from deeply ingrained habits formed through cumulative satisfactory past
experiences influenced by cultural norms. However, in-depth studies analysing the habits
affecting aquatic food consumption are scarce, with only one study examining changes in
individuals’ aquatic food practices when transitioning from rural to urban settings. In
general, Asian consumers tend to exhibit positive attitudes towards aquatic foods.
Nonetheless, there is potential to bridge the gap between these attitudes and actual
consumption behaviour by incorporating factors such as food safety, price, quality,
convenience, and knowledge about aquatic foods into decision-making processes.
Additionally, attitudinal ambivalence towards aquatic foods appears to be particularly
pronounced among urban consumers, affecting the link between attitudes and consumption
behaviours. For instance, while many urban consumers in Asia prefer live and whole wild-
caught fish, they also prioritize sustainability, convenience, and competitive pricing. The
impact of ambivalence on aquatic food consumption among urban residents is an area that
has been largely overlooked and could provide valuable insights for practitioners seeking to
promote changes in consumption behaviours. Future research could benefit from conducting
meta-analyses to gain a clearer understanding of how various specific factors influence
aquatic food consumption behaviour among Asian consumers.

A notable research gap is the limited focus on sensory studies, particularly the role of taste,
texture, and smell in shaping consumer preferences towards aquatic food. This lack of
sensory-focused research is especially striking given the high and increasing consumption
of farmed salmon in China. The demand for high-value imported aquatic foods, such as
salmon, continues to grow, driven by factors including rising incomes, urbanization,
aspirational dining preferences, and the perception of imported products as superior in
quality and safety. These findings set the stage for the next chapter, which highlights the

critical gaps in sensory studies and focuses on the cultural, economic, and social drivers
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behind the increasing demand for high-value imported aquatic foods like farmed salmon in
China, offering insights into their implications for sustainable aquaculture, global aquatic
food trade, and consumer behaviour research.

Furthermore, a notable omission in the current body of literature is the role of informal
markets—such as street vendors and unregulated wet markets—which remain a dominant
source of aquatic food for a large portion of the population in many Asian countries. These
informal systems play a crucial role in accessibility and affordability, particularly for low-
income and rural consumers. However, such market dynamics were largely absent in the
studies captured by the systematic scoping review, likely due to the underrepresentation of
these contexts in the available literature. This gap highlights the need for future research to
explore informal market channels, including their influence on consumption behaviour, food
safety perceptions, and trust in product quality. Greater inclusion of these informal markets in
academic studies would provide a more holistic understanding of aquatic food systems in Asia
and improve the relevance of policy and marketing interventions.

Overall, these findings offer clear policy implications for promoting European aquaculture
products in emerging Asian markets, with a particular focus on China. To enhance
competitiveness, European producers and policymakers must align product development,
marketing, and export strategies with Chinese consumer preferences. This includes
prioritizing attributes such as food safety, quality assurance, traceability, and convenience,
which are highly valued by Chinese consumers—often more than sustainability credentials
alone. Tailoring products to meet sensory expectations, including taste and texture, and
offering ready-to-cook or ready-to-eat formats can further appeal to urban middle-class
consumers. Strategic use of certification labels and clear origin information can also help
position European products as premium, trustworthy, and aspirational. At the same time,
education and communication campaigns in target markets should emphasize the unique
advantages of European aquaculture—such as rigorous safety standards, traceability systems,
and environmental stewardship—while addressing consumer concerns around freshness and
familiarity. For China, strengthening regulatory frameworks around food safety in both formal
and informal markets and expanding consumer knowledge on sustainable aquaculture may
create a more receptive environment for high-quality imported products. Ultimately,
promoting European aquaculture in Asia will require a market-driven approach grounded in
consumer insights, cross-cultural awareness, and sustained investment in innovation and

outreach.
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Chapter 4 Demand for High-Value Imported Aquatic Food in China
Abstract

China dominates the global aquatic food market through production, consumption, and trade.
In 2022, China imported around USD 22 billion worth of aquatic foods, mostly high-value
species (e.g. Atlantic salmon, lobster, abalone, and sea cucumber). The perceptions that are
fuelling the demand for imported aquatic food in the Chinese aquatic food market are distinct
from those of well-documented markets in Western countries but remain comparatively
under-researched. Thus, this study aims to understand aquatic food imports and gain in-depth
insights into the perceptions influencing the demand for high-value imported aquatic food in
China. Secondary data analyses were conducted on the China Customs dataset. Further, semi-
structured key informant interviews (n = 30) were conducted at Fisheries and Seafood trade
shows, in Shanghai and Qingdao. Framework analysis for qualitative data was utilised to
analyse collected data. The result indicated that perceptions related to quality, health and
food safety coupled with cultural and social norms significantly influence the demand for
imported high-value aquatic species. Consumers seem to perceive that aquatic food
originating in certain countries has a higher standard in terms of food safety and quality,
leading to trust in such products. Further, there are changing consumer preferences for
aquatic food, which are shaping the current trade practices. The interaction between trading
practices, government policies, and economic factors influences the pricing, demand, and
consumer behaviour towards higher-value aquatic food. While traders prioritize traceability
to ensure food safety, product quality, and clear country of origin information, their focus on
sustainability remains secondary. This discrepancy, particularly evident in the Chinese
aquatic food market, poses a significant challenge to achieving sustainable markets. It is
recommended that traders and suppliers should prioritize further traceability to ensure food
safety, product quality, and clear country of origin information. Additionally, addressing the
limited focus on sustainability in the Chinese aquatic food market is crucial, which may
require public information campaigns to highlight the importance of sourcing sustainable
aquatic foods.

Keywords: Aquatic food trade; consumer demand; Seafood market; High-value species;
China
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4.1 Introduction

Global trade flow in food commodities is valued at approximately USD 2 trillion in 2023
(Emsden, 2024). Aquatic food is one of the highest-valued food commodities — export value
reached USD 195 billion in 2022 and is now comparable to the total value of trade (including
export and import values) for all terrestrial meats (cattle, pig, poultry and sheep) (FAO,
2024). The value of the overall international trade in aquatic foods has only been possible
due to the rapid expansion of aquaculture as global capture fisheries production has been
stagnant since the late 1980s (Asche et al., 2015; Budhathoki et al., 2024; Garlock et al.,
2020). In 2022, about 37.6 % of global aquatic food production entered international trade
(FAO, 2024), which is comparatively high compared to other food commodities, for
instance, 9.8 % for meat and 6.7 % for milk and dairy products (Natale et al., 2015). Further,
Tveteras et al. (2012) estimate that 78 % of aquatic food products are exposed to international
trade competition. Another distinctive feature is the high diversity of aquatic products traded;
currently, there are more than 600 aquatic species traded internationally in 225 states and
territories of the world (FAO, 2024). However, trade was dominated by a narrower range of
species groups; in 2022 these included salmon and trout (20 % share in value), shrimp and
prawns (17 %), ground fish and other whitefish (9 %), tuna (9 %), cephalopods (7 %) (ibid).
In recent years, the demand for high-value aquatic species — ‘any aquatic species that hold
significant economic worth due to their demand, price and market appeal’, has been growing
in developing countries, particularly in emerging economies of East and Southeast Asia. In
these regions, increased urban middle-class incomes have led to dietary diversification,
including more meat and aquatic food in their diets, ultimately changing the historical global
aquatic food trade network (FAO, 2022b; Reardon, Tschirley, et al., 2014; Watson et al.,
2017).

China, the largest aquatic food market, dominates global aquatic food production,
consumption, and trade activities (FAO, 2024). In 2022, China produced and consumed more
than one-third of all global aquatic food. It is one of the main exporters of aquatic animal
products (12 % of global export value) while the second largest single importing country (12
% of the global import value) following the United States (17 %). In 2021, China imported
around USD 22 billion worth of aquatic foods, mostly high-value species (e.g., Atlantic
salmon, lobster, abalone, and sea cucumber) that represent a growing proportion of the
aquatic food market (Abbott et al., 2021; China Fishery Yearbook, 2022; FAO, 2024).

Salmon, lobster, abalone, and sea cucumber were among the most common high-value
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aquatic species consumed in China (Wang & Somogyi, 2020) while other aquatic species
including tuna, haddock, cod, Alaska Pollock, and Pacific salmon are almost exclusively
imported for re-export (re-export share > 75 %) (Asche et al., 2022). The consumption trend
of high-value aquatic species in China is driven by broader economic socio-demographic
and lifestyle changes including urbanisation, rising income, and changing food preferences
(Budhathoki et al., 2022). According to the FAO projection, by 2030, China is expected to
account for 37 % of all global consumption of aquatic food. Chinese decisions about what
to eat and how and where to acquire aquatic food are becoming increasingly crucial to
understand, not only for China but also for the rest of the world — given its impact on food
equity, safety, security, and the environment (Asche et al., 2015; Gephart & Pace, 2015;
Sumaila et al., 2020; Zhao et al., 2024).

To date, aquaculture production has experienced significant growth in the South, Southeast,
and East Asian regions, driven by positive societal attitudes and supportive governmental
policies (Budhathoki et al., 2024) — producing more than 90 % of global aquaculture in 2022.
However, domestic aquatic production might not necessarily address Chinese consumer
preferences for specific high-value aquatic species and trade is a way to align preference
with supplies. For instance, Chinese consumers’ increasing preference for Atlantic salmon,
is almost completely based on imports as the cost of breeding is relatively high and farming
Atlantic salmon in China has faced many environmental and technical challenges (Godfrey,
2020; Research and Markets, 2020). Furthermore, ever-stricter regulations and certification
schemes in high-income countries (Belton et al., 2020; European Commission, 2022) have
arguably raised standards and made Western aquatic products, particularly European aquatic
products, more sustainable and safer to eat, enhancing their desirability in export markets
such as China.

The contentious nature of this trade is evident, as some argue that the growing export of
aquatic food products to China generates additional earnings, reduces trade deficits, and
drives the expansion of aquaculture in high-income countries. Proponents also claim that this
trade may contribute to sustainable futures by promoting innovations in aquaculture and more
efficient resource use. However, opponents of this trade contend that such seafood exports
to emerging economies further exploit local natural resources, harm small-scale fisheries,
and increase greenhouse gas emissions from intercontinental transportation undermining
long-term sustainability and placing undue pressure on ecosystems critical for future
resilience (Bostock et al., 2010a; Crona et al., 2020; Gephart & Pace, 2015; Pounds et al.,
2022).

The growing demand for high-value aquatic species in China is shaped by shifting consumer
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expectations and evolving retail landscapes. Products such as Atlantic salmon, lobster,
abalone, and sea cucumber are not only seen as luxury foods but increasingly as symbols of
a healthy and modern lifestyle, particularly among urban middle-class consumers
(Budhathoki et al., 2022; Crona et al., 2020; Wang et al., 2018). Rising health consciousness,
food safety concerns, and the Westernization of dietary patterns—including growing interest
in sushi and sashimi—are key factors driving demand for imported aquatic foods. These
products are often associated with higher standards due to foreign regulatory controls,
traceability systems, and eco-labels. Consequently, attributes such as country of origin and
certification have become critical in shaping purchasing decisions. The COVID-19
pandemic also accelerated the digital transformation of seafood retail in China (Guo et al.,
2021; Love et al., 2021). Lockdowns and travel restrictions prompted both consumers and
traders to shift to e-commerce, live-stream sales, and cold-chain logistics. These channels
expanded market reach beyond Tier 1 cities and increased the visibility of product-level
information. As a result, traceability and transparency are playing a more prominent role in
how high-value aquatic food is marketed and trusted by Chinese consumers.

Despite these developments, few studies have provided detailed insight into the specific
perceptions, market mechanisms, and supply chain factors driving this segment of China’s
aquatic food market. While existing literature often focuses on domestic consumption or
export promotion of Chinese aquatic products, the import-side dynamics—especially for

high-value species—remain poorly understood.

The perceptions that are fuelling the demand for high-value imported aquatic food in the
Chinese market are distinct from those of well-documented markets in Western countries but
remain comparatively under-researched (Budhathoki et al., 2022). A quick search in the
Scopus database was carried out on 26 May 2024 with the following search string:
(ALL (import * OR trade) AND TITLE — ABS— KEY ("aquatic food" OR seafood OR
"fish« " OR "shellfish") AND TITLE — ABS — KEY (China OR Chinese)

The search resulted in 7,736 potential documents published in the English language.
Altogether 16 documents were targeted to further understand the aquatic food trade of China,
the majority being overviews of the China seafood trade and export of domestic seafood
products. While 21 documents were focused on understanding aquatic food consumption in
China, the majority were cross-sectional surveys to understand the consumers’ seafood
buying intention and behaviour. Among these documents, only one document conducted an
in-depth understanding of perceptions of sea cucumber consumption, and the factors
influencing its import (Fabinyi et al., 2017). Further, a study by O’Malley et al. (2017)
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employed a traders' survey to investigate the consumers and suppliers involved and the
drivers of demand for dried gill plates from manta and devil rays. All other documents either
investigated Chinese consumers' buying behaviour or discussed ways to improve the export
of Chinese aquatic food products in international markets or were irrelevant. Further, none
of the studies conducted in-depth, current, and practical insights into the imports of high-
value aquatic food and the market landscape. Thus, there is a challenge in understanding the
perceptions of the growing demand for high-value aquatic food in China.

To fill a significant gap in the literature, this paper offers a novel contribution by specifically
focusing on the importation of high-value aquatic foods in China—an area that has been
relatively under-explored in both academic research and industry reports. While previous
studies have primarily examined general consumption trends or domestic aquatic food
production and exportation, they have not provided a comprehensive understanding of the
unique dynamics, logistical challenges, and market drivers that shape the demand for high-
value imported aquatic foods. This study aims to bridge this gap by combining secondary
data analysis with semi-structured interviews with key informants to provide in-depth
insights into the perceptions influencing demand, as well as the underlying supply chain
dynamics. The research design ensures a holistic understanding of how high-value aquatic
foods are imported, the complexities of the trade, and the evolving consumer preferences in
China. By focusing on high-value imports, this study adds a critical layer to the existing
literature, offering fresh perspectives on factors such as traceability, certification, and changing
market demands, and thus provides valuable contributions to both academic knowledge and

practical industry applications.

4.2 Methods and Materials

4.2.1 Data Collection

Firstly, datasets from Chinese customs were collected and analysed to understand the import
trends of aquatic food in China. The publicly available China trade data (China Fishery
Yearbook, 2022) were extracted in Excel, where comparative analysis was performed and
presented as graphs. Secondly, interviews with key informants were conducted to gain
deeper insights into their perceptions of the demand for imported high-value aquatic food in
China. These informants were selected based on their extensive professional experience in
the aquatic food trade, ensuring that their perspectives reflected aggregated consumer
demands and market trends. This approach allowed for the collection of detailed insights

from individuals directly involved in aquatic food trade and distribution. While this method
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was chosen due to logistical constraints and the study's focus on supply chain dynamics, the
lack of direct consumer input may limit the understanding of end-user expectations and
decision-making processes. Primary data were collected through semi-structured interviews
conducted at the 17" Shanghai International Fisheries and Seafood Exhibition, Shanghai
(August 2023) and Qingdao China Fisheries and Seafood Expo, Shandong, China (October

2023). Thirty key informant interviews were conducted that lasted 30 — 60 minutes.

The key informants primarily included importers (40% of the participants), sales
professionals (26.6%), and marketers (10%), along with distributors, producers/exporters,
and R&D personnel. The focus on importers and sales/marketing professionals was
intentional, as these roles provided critical insights into both the supply chain operations and
aggregated consumer demand trends. Their positions at the interface between international
suppliers and Chinese consumers allowed for a deeper understanding of product preferences,
pricing strategies, and market behaviour—factors essential to evaluating demand for
imported high-value aquatic species, particularly salmon. The selection criteria for
participation were based on their working experience with imported high-value aquatic food
in China. Table 12 shows an overview of the participants' composition.

Table 12. Characteristics of the key informant interview, N=30.

Characteristics Categories
Age, years, mean + SD 37.13+6.28
Gender Male 70 (21)
Female 30 (9)
Position, %(n) Importer 40(12)
Sales 26.6(8)
Distributor 13.3(4)
Marketer 10(3)
Producer and 6.7(2)
exporter
R&D 3.3(1)
Experience in the company, y, mean + SD 7.70£4.20
Experience in the field, y, mean £ SD 10.83+5.34
Species specialised, %(n) Salmon 60(18)
Multiple 40(12)

SD represents Standard deviation, % represents a percentage, and n represents a number,

R&D represents Research and Development.

4.2.2 Key Informants’ Interviews
A semi-structured interview guide (Kvale, 2010) was developed to capture the in-depth
opinions of key informants. The majority of interviewees held roles as importers, sales

professionals, and marketers—positions that are central to understanding both the upstream
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(supply chain logistics, sourcing, trade flows) and downstream (consumer preferences,
purchasing behaviour, and market adaptation) dynamics of high-value aquatic food,
particularly salmon. These stakeholders act as intermediaries between international
producers and domestic consumers and are well-positioned to provide aggregated insights
into market demand, pricing, branding strategies, and shifting consumer trends. This targeted
selection was informed by secondary trade data, which helped define the interview focus on
species with high trade volumes and value. The interview guide also included probe
questions, such as, “Can you give an example?” to elaborate on their responses. The guide
(see Appendix C) was adapted to the subject of interest based on several previous studies
(Fabinyi et al., 2017; Fabinyi and Liu, 2014; Fabinyi and Liu, 2014; Kehoe et al., 2016) and
the questions focused on a range of topics related to trade, consumers’ and buyers’
preferences, pricing and market trends, and aquatic resource governance in source countries
and China. The interview guide was assessed by four academics, resulting in minor changes
in structure and wording. Apart from interviews, observations were also conducted, as well
as informal conversations with importers, marketers, and distributors at the Shanghai
seafood wholesale market and three Carrefour retail outlets in Shanghai, China. The
interviews were conducted by four researchers (three from Shanghai Ocean University and
the PhD student). The majority of the interviewees specialized in the salmon market (60 % of
the interviews) (see Table 12). Interviews were audio recorded, or detailed notes were taken
depending on interview preference. The audio-recorded interviews were transcribed by
interviewers and translated into the English language following standard practice (Li &
Hope, 2021; Sechrest et al., 1972; Squires, 2009). The transcripts and notes from interviews
were then qualitatively analysed for themes that emerged. This method was selected for its
structured yet flexible approach, making it well-suited to applied, multidisciplinary research
involving diverse stakeholder perspectives. As described by Gale et al. (2013), the
framework method facilitates systematic theme identification while preserving individual
respondent nuances. It was particularly appropriate for this study, which aimed to capture
aggregated market insights from stakeholders engaged in the imported aquatic food trade.

The five stages were implemented as follows:

1. Familiarization involved repeated reading of transcripts and notes to immerse the

research team in the data.

2. ldentifying a thematic framework combined deductive codes from trade literature and

interview guides with inductive codes emerging from the data.

3. Indexing was conducted using a coding matrix in Excel to systematically label transcript
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segments.

4. Charting entailed organizing key themes into a matrix to facilitate comparison across
stakeholder roles; and

5. Mapping and interpretation focused on identifying patterns and relationships among

trade roles, market dynamics, and consumer demand.

This structured approach ensured a transparent and rigorous analysis, yielding both
descriptive and explanatory insights from the informant interviews. The analytical process
and the presentation of findings were adapted from prior research to maintain consistency

and methodological rigour in qualitative trade studies (Budhathoki et al., 2021b).

To further validate the interview findings, key themes were cross-checked against
observations and discussions from the China 6th Global Salmon Industry Development
Summit, which convened major stakeholders from the global and domestic salmon sectors.
This event provided complementary insights into China's salmon market, including rising
consumer demand for premium and branded products, emerging challenges in cold-chain
logistics, and supply-side concerns related to sustainability and traceability. The alignment
between industry-level discourse at the summit and interviewee responses strengthened the

credibility of the findings and situated them within a broader market context.

While direct consumer surveys offer first-hand data on preferences and purchasing
behaviour, this study intentionally prioritized interviews with trade stakeholders—
particularly importers, sales professionals, and marketers—due to their aggregated market
knowledge and direct involvement in procurement, pricing, and distribution decisions. These
actors observe large-scale purchasing patterns, consumer feedback, and emerging demand
trends across multiple retail and wholesale channels, making them reliable proxies for
understanding market-level consumer behaviour. Additionally, given the exploratory nature
of the study and its focus on imported high-value aquatic food, trader interviews were more
practical and informative for capturing evolving consumer trends shaped by supply chain
factors. However, it is acknowledged that these insights reflect perceived consumer
behaviour rather than self-reported preferences, which may introduce interpretive bias.
Participation in the study was entirely voluntary, with written (and in some cases, verbal)
consent obtained from each participant before the interviews. Informants were made aware
of the confidentiality measures regarding data handling, and anonymity was preserved using
pseudonyms. The study received ethical approval from the University of Stirling Ethical
Panel (Reference number, 12406).
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4.3 Results and Discussion

4.3.1 Import Trend Analysis of High-Value Aquatic Food in China

The results from the secondary data analysis (Figure 12) suggest that high quantities of
aquatic food are being imported into China from other Asian countries, the Americas and
Europe. Asche et al. (2022) estimated that 74.9 % of Chinese aquatic food imports are re-
exported, suggesting that domestic demand is not driving China’s export orientation and
associated sustainability concerns. Aquatic species such as Tuna, Cod, Haddock, Alaska
Pollock, Pacific Salmon, Flatfish, Cuttlefish and Squid are mostly imported for processing
and are re-exported (ibid). The advancements in freezing technology have allowed aquatic
food processing to occur away from landing locations, based on comparative advantage. As
a result, China has become the largest importer of various aquatic species, including frozen
cod from Norway, salmon and Alaska pollock from the United States, and Pacific salmon
from Russia, as well as a major exporter of processed products like frozen fillets (Anderson
etal., 2017; Asche et al., 2016; Roheim & Zhang, 2018). The result from this study indicated
that the COVID-19 restrictions had influenced the aquatic food trade, sharply reducing
imports, especially from Europe, which reached their lowest point in 2020-2021 before
sharply rebounding in 2022. The findings are consistent with a recent study that found a
rapid rebound in general consumption occurred after experiencing a sharp decline, exhibiting
a V-shaped recession-recovery pattern (Chen et al., 2024). In 2022, China appears to have
imported higher volumes of valuable aquatic species from the Americas compared to other
regions, as depicted in Figure 12. Crustaceans such as shrimp and prawns have the highest
value, while various other aquatic species categories such as salmon, cephalopods, and
whitefish also have significant import values and quantities (Figure 13). Ecuador is the
largest contributor to crustacean imports with about 37.88 % of the import value (Figure 14);
most are Shrimps and Prawns with head-on, shell-on (HOSO) shrimp that are processed into
value-added products for the domestic market and re-export (Godfrey, 2024a). Other
significant contributors include Russia, Vietnam, and Canada, which supply valuable species
like crabs, lobsters, and cuttlefish & squid. Newton et al. (2021) point out that the increase
in imported high-value aquatic food observed in China does not imply a decline in the
consumption of traditional species, but rather a diversification of consumer preferences that
includes both more expensive species and affordable commodity products in the diet.
Notably, China imports large volumes of Pangasius hypophthalmus catfish from Vietnam to
meet domestic demand, reflecting a preference for this affordable and versatile fish (FAO,

2023). Further, in general, frozen aquatic food products are becoming more popular in China
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and the growth rate of the imported frozen aquatic food products reflects this (Fabinyi &
Liu, 2016). The rise of supermarkets and e-commerce — as opposed to traditional wet aquatic
food markets — are much more closely linked with the sales of frozen aquatic food in China
(Fabinyi, 2018).
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4.3.2 Perceptions Fuelling the Demand for High-Value Aquatic Food

After analysing the qualitative data, seven distinct framework categories emerged that
reflected the key informant’s perception of the increasing demand for high-value imported
aquatic foods in China. The identified framework categories are presented and discussed as

follows:

a) Changing Consumption Preferences for Aquatic Food

In general, there is a significant shift in aquatic food consumption patterns across China.
Informants emphasised that this shift is closely linked to urbanization and the country’s rapid
economic development, which has resulted in a growing demand for diverse and higher-
value imported aquatic food products. Informants indicated that consumers, particularly
from first and second-tier cities, have increased disposable income, greater exposure to
Western foods, and higher health consciousness, which might have contributed to this trend.
A recent survey found that residents across China consistently place health and nutrition as
the main reasons for aquatic food consumption (Zhang et al., 2021). This is supported by
informants who observed that ... high-value imported aquatic food products are healthy...”
(Importer, 35, male) and that “...they are perceived as a part of a healthy lifestyle...”
(Marketer, 40, male). Individuals who are more motivated towards a healthy lifestyle would
give more importance to natural food (MiloSevi¢ et al., 2012). Aquatic food is often
considered a natural food due to its minimal processing, rich nutritional profile, and potential
for sustainable sourcing. It is believed that compared to many terrestrial animal products and
highly processed plant-based alternatives, aquatic food maintains more of its natural
qualities, making it a valuable part of a balanced and healthful diet. For instance, aquatic
foods, particularly high-value species such as Atlantic salmon, sea cucumber, and abalone,
are considered nutritionally beneficial sources to human health as they contain omega-3
polyunsaturated fatty acids and other natural contents (Rimm et al., 2018; Thong & Solgaard,
2017). Further, high-value carnivorous local aquatic species like Yellow Croaker
(Larimichthys polyactis) and Chinese Sturgeon (Acipenser sinensis) are facing competition
from imported high-value species such as Atlantic salmon, sea cucumber, lobster, oysters,
and abalone. These imported aquatic species are perceived as luxury items and are often
associated with health benefits. While carp continues to be popular, the aquatic food market
dynamics are shifting as consumers seek out these premium options. Thus, the food
consumption model among Chinese consumers is shifting from "eating well" to "eating

healthy," resulting in a higher demand for healthy aquatic foods in their diet (Xu & Hu, 2019;
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Zhang, 2018). However, "healthy" does not always equate to higher-priced or higher trophic-
level species. Many nutritious options, such as small pelagic fish, are both affordable and
rich in essential nutrients, while higher trophic level species like tuna and salmon, though
sought after for their health benefits, can be more expensive and prone to accumulating
contaminants like mercury. There is literature in China on the health risks associated with
consuming higher trophic species, emphasizing the importance of informed consumer
choices (Geng et al., 2015; Nong et al., 2021).

Following the COVID-19 pandemic, consumers increasingly use other sales channels
including e-commerce platforms such as JD.com, and Alibaba Group (Taobao) to buy their
preferred aquatic foods. Chen et al. (2023) found that the preference for fresh food e-
commerce shopping was accelerated by the COVID-19 lockdown with the usage rate
increasing by 48 % compared to the period before the lockdown. Further, e-commerce
platforms have facilitated access to a wider range of aquatic foods including high-value
imported aquatic species at competitive prices (Budhathoki et al., 2024). As one distributor
noted, “...due to JD.com and Alibaba, many products are very accessible, and prices are
reasonable too...” (Distributor, 39, male). Liu and Chen, (2021) indicated that young
consumers of urban areas are increasingly consuming convenient food reflecting their urban
lifestyle: an individualised or self-centred, technology-dependent and fast-paced lifestyle.
These young, urban consumers value convenient food aligned with a flexible daily schedule
and relaxed lifestyle. They seek to reduce household burdens, save money and taste a variety
of food. While some consumers may find the preparation of aquatic food, such as cutting or
removing skin, to be time-consuming or challenging, the convenience of aquatic food often
comes from the availability of ready-to-cook or pre-prepared options, such as canned,
smoked, frozen, or pre-filleted ones. These products require less preparation time and skill
compared to whole fish or shellfish, making them a more accessible option for busy
individuals. Further, although aquatic food may not always be cheaper than other
alternatives, farmed whitefish species like tilapia and pangasius are currently more

affordable than many meat cuts in several Asian countries (Feedr, 2024).

b) Quality and Food Safety

Quality and food safety are important factors influencing the aquatic food consumption
pattern in China (Meng et al., 2023; Wang et al., 2009). Informants perceived that consumers
are seeking aquatic food products with higher quality and food safety. Chinese consumers
with disposable income appear to be following the pattern of Maslow’s hierarchy of needs,

I.e. individuals satisfy their basic subsistence needs before then prioritizing quality and
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safety, especially regarding food products (Taylor, 2014). As one informant noted,
“...consumers are cautious, they check where it’s coming from and if it is safe to eat...”
(Research and Development, 32, female). Consumers are increasingly cautious of potential
health risks associated with contaminated aquatic food. Following Japan’s nuclear
wastewater discharge into the Pacific Ocean, Chinese consumers have become more vigilant
about the quality and safety of aquatic food, with some even reducing their consumption of
aquatic food originating from Japan (Pu et al., 2022). Further, they perceived that consumer
trust imported aquatic food products from countries other than Japan for quality and safety
standards compared to domestic products. As another informant observed, “...consumers
think imported aquatic food products are safer to eat and have higher quality...” (Importer
1, 45, male). Consumers perceived that imported aquatic food products undergo inspection
and testing procedures both at the production source and upon entry into China (Kendall et
al., 2019), which assures them of the safety and quality of these imported products.
Additionally, traders interviewed for this study emphasized that most of the aquatic food
products seeking access to international markets have Hazard Analysis and Critical Control
Points (HACCP) certification or compliance for aquatic food products. As such certification
is often regarded as a prerequisite for meeting recognised safety standards, particularly in
China, which imposed stricter food safety regulations following the COVID-19 pandemic
(Song et al., 2024).

¢) Cultural Influence and Social Norms

Informants highlighted the significant impact of cultural factors and social norms on
consumer preferences and behaviour towards aquatic food in China. Among affluent
consumers, consuming imported high-value aquatic species has become a symbol of status
and prosperity. These findings are in line with previous studies that found that high-value
aquatic food consumption was more influenced by the symbolic value motivation dimension
than the food value dimension (Fabinyi, 2012; Fabinyi and Liu, 2014; Wang et al., 2018;
Wang and Somogyi, 2020). As one informant noted, “...in social gatherings and festivals,
having expensive seafood has become a symbol of status and prosperity...” (Importer 1, 43,
male). Beyond taste, the main attraction of high-value aquatic food for some consumers is
their price, which symbolizes respect and honour for guests. In China, these costly aquatic
dishes are referred to as 'face dishes' (mian cai, H %) because they are intended to 'give face.'
Hosting a lavish aquatic food banquet serves to reinforce social ties, and in professional

settings, it facilitates networking, maintaining ‘guanxi’ (X %), and building relationships
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with influential individuals (Jacka et al., 2013).

Further, younger consumers are increasingly consuming imported aquatic foods as part of
their modern lifestyle. Although this study did not specifically organise attitudes by key
themes for different age groups, this observation highlights a notable trend among younger
consumers. They perceived these foods as trendy and sophisticated, aligning with their desire
to explore diverse culinary experiences. For instance, salmon is commonly enjoyed in sushi
and sashimi dishes, typically at social gatherings in out-of-home dining settings, reflecting a
fusion of traditional Japanese cuisine with contemporary Chinese dining preferences.

This trend is fuelled by the influence of social media platforms such as TikTok and WeChat,
where influencers and aesthetically pleasing images of aquatic dishes encourage younger
generations to seek out aquatic dishes dining experiences. As one marketer observed,
“...social media platforms like TikTok and WeChat are popular these days...companies hire
celebrities/influencers to showcase salmon...making them look super trendy and
desirable...” (Marketer, 38, female). Corvo et al. (2022) pointed out that social media serves
an aesthetic and emotional purpose, exemplified by "food selfies" that showcase meals and
beverages being enjoyed. Sharing these food images fosters a virtual sense of togetherness,
attempting to recreate the joy of communal dining. Although social media content covers a
range of food types, there has been a noticeable emphasis on high-value aquatic dishes
compared to terrestrial alternatives. For example, on Instagram, the hashtag #sushi has 38
million posts, significantly more than the 17 million posts for #steak as of 25 July 2024.
Luxurious options like sushi and sashimi, often receive more attention on social media
platforms like Instagram and TikTok due to their aesthetic presentation and associated with
high-status dining experiences. This focus has contributed to the normalisation of consuming
imported high-value aquatic food products, particularly among young consumers residing in

urban cities, and reinforcing existing social norms surrounding aquatic food consumption.

d) Country-of-Origin and Trust

Country of origin and trust emerged as a prominent framework in exploring Chinese
consumer demand for imported high-value aquatic food. Informants perceived that
consumers are increasingly placing significant importance on the country of origin,
associating certain countries with higher standards of food safety and quality. This
perception leads to greater trust in aquatic food products originating from those countries.
Specifically, aquatic food products from European countries are generally perceived as
having higher standards for food safety and quality, based on their established reputation,

stringent regulation measures implemented by European countries, and technological
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advancements in food processing. As one imported noted, “Our clients demand salmon from
Norway because they regard it to be of high quality and safe” (Importer 2, 45, male). Another
informant emphasized, “European countries have strict regulations and adapt technology to
make sure their seafood products are safe and high quality” (Sales, 37, male). Further,
informants perceived that consumers seem to also associate certain countries with specific
aquatic food products famous for their quality and authenticity. For instance, salmon from
Norway, oysters from France, and lobsters from Canada are perceived as particularly
desirable. While these products are perceived as particularly desirable, the lack of
verification mechanisms raises concerns about the authenticity and trustworthiness of these
claims. These findings are in line with previous studies that found that place of origin
branding is important in highlighting high-quality seafood products (Fabinyi et al., 2017).
However, the strong reputation for quality associated with certain countries can lead to a risk
where aquatic food is marketed as originating from these preferred countries without
independent validation. This issue is particularly challenging in China due to traceability
problems (Zhang et al., 2024), which can undermine consumers' trust and complicate efforts
to ensure food safety and authenticity. Some informants pointed out that as Japan has started
discharging so-called “treated” and “diluted” water from the damaged Fukushima Daiichi
nuclear power plant into the Pacific Ocean, there is a general food safety concern and a lack
of trust in the aquatic food originating from the region. These findings are in line with
findings from recent studies that indicated that the information negatively affects willingness
to pay for aquatic foods caught on high seas, leading to reduced import of aquatic food
products from the region (Chen et al., 2023; Liang et al., 2024). The role of social media in
informing consumer interest was recently demonstrated by Chinese social media star, Wang
Hai’s warning of excessive sodium metabisulfite residues (a commonly used preservative in
food products, including frozen shrimp to prevent microbial growth and discolouration to
make them appear fresher) found on shrimp imported from Ecuador (Godfrey, 2024b). This
led to several follow-up interviews with Chinese media, reduced consumer trust in
Ecuadorian shrimp and a government import suspension on nine major Ecuadorian shrimp

exporting companies (Global Food Mate, 2024).

e) Production Method

Informants highlighted that production methods do matter for some of the high-value
imported aquatic foods such as sea cucumber, abalone, sea cucumber, and bluefin tuna. Some
noted that wild-caught products offer a premium price, particularly in food service sectors

where high quality and superior taste are demanded. Similarly, Zheng et al. (2021) found
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that there is a strong preference for wild-caught salmon over farm-raised options.
Particularly, Chinese consumers exhibit a relatively high willingness to pay a premium for
wild salmon, with the additional amount ranging between USD12 and USD14 per 500 g,
which is comparable to their preference for chilled products. As one importer observed,
“...most don't care about how it's produced, but some do prefer wild-caught...” (Importer,
40, male). However, most informants acknowledged that both wild-caught and farmed
aquatic foods are valued by consumers for different reasons. While wild-caught products are
often associated with premium quality and taste, farmed options are increasingly popular
across various segments of the market. As one producer and exporter noted, “...farmed are
popular because it has a good quality all year round...” (Producer and exporter, 48, male).
Farmed products such as farmed Atlantic salmon are valued for their consistency,
availability, and affordability, making them accessible to a wider range of consumers.
Additionally, some pointed out the fact that the advancements in aquaculture practices have
enhanced the quality and food safety of farmed seafood, increasing its appeal to consumers.
A distributor highlighted this improvement, saying, “...I think the quality and safety of
farmed fish has improved...” (Distributor, 32, male). A recent survey among 3,403 Chinese
consumers indicated that more than half of the younger consumers of post-2000s generations

perceived that farmed and wild-caught are equal (Xu et al., 2024).

f) Traceability and Sustainability Assurance

Informants highlighted that traceability is prioritized over sustainability assurance of the
high-value imported aquatic food to ensure the safety and quality of the products. Traders
and producers are under pressure to establish robust traceability systems to meet Chinese
consumer demands, despite the limited penetration of international sustainability standards.
As one importer pointed out, “...when the origin of the salmon is uncertain, it poses a
significant challenge...so ensuring traceability is essential, as it ensures safety...” (Importer
2, 43, male). However, there are concerns about the inconsistency and opacity of traceability
systems, which hinder conformity regarding the product’s origin and production method. A
previous study found that the majority of imported seafood (about 75 %) marketed from an
e-commerce platform were inconsistent in terms of Web page and label descriptions, a
further 35 % of the samples were inauthentic (Xiong et al., 2020). Further, the prevalence of
grey trade, ‘transporting aquatic food into mainland China through informal channels to
avoid tariffs’ for much of the high-value aquatic food imported into China means that
traceability is a significant challenge. By the time aquatic food reaches end users in mainland

China, it has undergone numerous transactions, making it difficult to verify its origin. This
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issue is exacerbated by inadequate regulations for aquatic food traceability in China, where
a standardized labelling system and an official list of aquatic food names are absent (Xiong
et al., 2016). These challenges, however, may favour giant e-retailers who can bypass
intermediaries and use their streamlined supply chains to market the quality, traceability, and
desirability of their products more effectively and at lower cost through social media

platforms to reach consumers.

Research has shown that blockchain technology can play a crucial role in improving food
traceability, which in turn supports building consumer trust and promotes sustainable
practices (Dasaklis et al., 2022; Fiore et al., 2024; Fiore & Mongiello, 2023). Aligning trader
practices with consumer expectations—especially around food safety and traceability—is
essential for meeting growing demand (Aung & Chang, 2014). Moreover, incorporating
consumer insights on sustainability—such as their willingness to pay for verified traceability
and sustainably sourced products—could provide actionable recommendations that further
enhance marketability and consumer trust in agri-food products (Fiore et al., 2024; Zhao et
al., 2019).

In addition to these technological advancements, it is important to consider the relative
importance of different sales channels for buying aquatic food in China. Wet markets have
traditionally been a primary source of aquatic food, offering a wide variety of live and fresh
options (Zhong et al., 2020). Supermarkets and retailers are also significant players,
particularly in urban areas, providing a range of live, fresh, and frozen aquatic food products.
However, salmon stands out as a high-value and premium product that, unlike other
expensive seafood, does not need to be sold live to maintain its perceived quality and price.
This unique attribute makes it especially well-suited to retail environments, where the
convenience and variety of presentation formats, such as frozen and sashimi-grade options,
align with consumer preferences and modern shopping habits. E-commerce has seen rapid
growth in recent years, driven by consumer convenience and the increased number of online
platforms, which now offer extensive selections of aquatic food, including high-value
imported aquatic food (Budhathoki et al., 2024). The shift towards supermarkets and e-
commerce platforms is influencing the dynamics of aquatic food sales and traceability
dynamics. Major retailers and e-commerce platforms often have more stringent quality
control measures and traceability systems compared to wet markets. Consequently, aquatic
food sold through these modern channels may be subject to better traceability practices,
although challenges remain due to the complex supply chains (Zhang et al., 2024) and grey
trade activities (Fabinyi et al., 2017). Therefore, while traceability issues are pervasive, they
may vary in severity across different sales channels. For instance, Xiong et al. (2016a) found
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that over 60 % of fish labelled as ‘cod’ (Xue#E) in China were mislabelled. There is

speculation that concerns about price inflation may also be a factor influencing the Chinese
government's decision to tolerate the practice of grey trade (Edwards et al., 2016).

Following the COVID-19 pandemic, and earlier food safety crises — such as the 2008
Chinese milk scandal (Xiu & Klein, 2010), Chinese authorities have imposed stricter

requirements for thorough documentation and verification processes, emphasising the
importance of traceability for compliance with food safety. While food safety remains the
primary driver of consumer trust, eco-labelling is beginning to gain traction, especially
among younger and environmentally conscious consumers. Regarding sustainability
certification, informants noted that the majority of imported high-value aquatic food
products from Western countries already possess an eco-label certification. However, some
participants questioned the efficacy of eco-labelling and sustainability certifications in
enhancing their business in China. As one importer remarked, “...ecolabel does not boost
my business...I don't think Chinese buyers pay much attention to it...” (Importer 1, 39,
male). It is worth considering whether the eco-label serves as a proxy for good governance
and best practices in this context (Barclay & Miller, 2018). While some informants
acknowledge the potential benefits of eco-labelling for branding, they also express doubts
about its immediate influence on their business. These findings are in line with a previous
study by Malcorps et al. (2021) indicating that Chinese seafood trade shows had less of an
emphasis on sustainability compared to that in Europe and the United States but placed a
greater emphasis on food safety and quality than on environmental concerns. However, a
recent survey found that young consumers are aware of environmental sustainability labels
such as Best Aquaculture Practice (BAP) and that it positively influences their purchasing
decisions (Xu et al., 2024). Thus, while eco-labelling may currently play a secondary role in
food safety, it holds growing potential to shape purchasing behaviour as awareness of

environmental sustainability continues to rise.

g) Trading and Price

The dynamics of trading and pricing significantly impact the demand for aquatic food in
China. Traders' perceptions about trading practices and price fluctuations shape consumer
behaviour and preferences. When prices fluctuate due to changes in trading practices,
Chinese consumers react by adjusting their buying habits. Chinese consumers display
significant sensitivity to fluctuations in the aquatic food market, actively seeking the best

deals and maximizing value for their expenditures. In general, price is a central influencing
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factor for aquatic food consumption behaviour globally, it plays an especially significant role
among Asian consumers due to varying income levels and economic considerations
(Budhathoki et al., 2022a). One importer mentioned that “...some (consumers) are sensitive
to price...when price increases, they select for more affordable choices or purchase smaller
quantities of salmon...” (Importer 2, 39, male).

Moreover, government regulations and policies highly influence market stability and product
availability, further shaping consumer demand. Changes in import regulations and tariffs,
often influenced by decisions made by the Chinese government, can significantly impact the
availability and pricing of salmon in China. For example, the free trade agreement signed on
May 1, 2024, between China and Ecuador reduced shrimp tariffs from 5 % to 2 %, with plans
to eliminate the tariff within 10 years (The State Council Information Office of the People’s
Republic of China, 2024). This reduction will make shrimp more affordable in China's
aquatic food market. Given that Ecuador is currently the top country from which China
imports a high volume of shrimp & prawns, this agreement will have a substantial impact. A
recent study by Song et al. (2024) found that despite the increasing influence of non-state
actors, China as a state actor is taking a more proactive role in shaping the seafood trade.
The unigue economic structure, government intervention, and strategic policies make China
a distinct case where state actors and business interests are closely interacting in shaping
international trade outcomes. This process is complex, subject to change over time, and
entangled in a broad range of other economic and social institutions. One informant
mentioned that geopolitical tensions and global economic conditions can also influence trade
dynamics and market stability in China. For instance, seafood trade tensions between
Norway and China between 2010 and 2016 were triggered by the awarding of the Nobel
Peace Prize to Liu Xiaobo. China's state government responded with informal trade
restrictions on Norwegian aquatic food, particularly salmon (Chen & Garcia, 2016; Kolstad,
2020). Adjustments in import tariffs or alterations to trade agreements between aquatic food
exporting countries and China can influence the cost of products in the country, consequently
affecting retail prices and affordability for domestic consumers. One salesperson remarked
“...Norwegian salmon is facing competition from Chilean salmon...Chilean salmon has an
advantage of lower import tariffs, making it more competitive in price and is driving market
share...” Similarly, Zhang et al. (2023) found that changes in the volatility (or variability) of
salmon prices and exchange rates significantly affect the quantity of farmed salmon being

imported.
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4.4 Strategic Implications

Given the disruption of aquatic food imports during the COVID-19 pandemic, it is
recommended that traders should have strong risk management plans in place to deal with
such disruptions. For instance, maintaining adaptable logistics and broadening the supply
base to enable switching source nations according to market conditions (e.g., switching from
Norway to the Faroe Islands or Scotland in the case of Atlantic salmon) might be useful. Our
recent study found that Chinese consumers could not differentiate the origin of salmon under
blind conditions (Budhathoki et al., 2024), suggesting that such logistical adjustments would
not adversely affect consumer perceptions. With these strategies, importers can adjust their
sourcing strategy and logistics in response to market conditions, improving their capacity to
control currency and pricing risks. In the highly competitive aquatic food industry, this
technique helps importers efficiently manage both price, exchange rate risks and logistics by
enabling them to modify their sourcing strategy in response to market conditions even in
crises. Zhang et al. (2023) argue that depending on how successfully importers manage risks
and the accessibility of hedging options, the effects of pricing versus exchange rate
fluctuations on trade can differ. Fixed-price contracts and financial derivatives, for example,
can assist lower the risks associated with high-value aquatic food prices, and different
hedging tactics can help traders lessen the impact of exchange rate swings. Thus, it is
recommended to strengthen connections with foreign producers and suppliers in Norway,
Chile, Scotland, Australia, the United States, Canada, and the Faroe Islands to provide a
steady supply chain for high-value aquatic species such as Atlantic salmon, sea cucumbers,

and lobsters. This will indeed fulfil customer demand and preserve market stability.

The demand for high-value aquatic species, along with the sustained importance of
freshwater species like carp, and catfish reflects the diversification of consumer preferences.
While carp, a traditional staple, continues to be widely consumed, more recently introduced
species such as channel catfish (Ictalurus punctatus), which is produced domestically in
large quantities, and Basa (Pangasius bocourti), which is imported in larger quantities, have
also gained popularity. This trend illustrates the evolving landscape of aquatic food
consumption in the country, blending traditional and exotic species. Thus, it is recommended
for importers to diversify product offers to meet a wide range of consumer demand.
Increasing demand for convenient frozen aquatic food products due to the growth of e-
commerce and supermarkets as well as the urban lifestyle of young consumers offers a
substantial opportunity for distributors, processors and traders. Previous studies have found
that imported products from another side of the globe can have comparable or in some cases

smaller carbon footprint than domestic products, particularly, frozen and shipped, which may
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be the most energy efficient (Farmery et al., 2015; Tlusty & Lagueux, 2009). Thus,
promoting frozen imported aquatic food products can meet rising consumer demand while
also offering an energy-efficient and environmentally friendly option compared to live or
fresh imported or domestic products. Importers and distributors can use sales channels other
than traditional wet markets such as supermarkets and e-commerce platforms for the sales
of premium high-value imported frozen aquatic food to boost sales and promote easy
accessibility. The fact that consumers are increasingly purchasing aquatic food products from
supermarkets and online retailers in addition to traditional “wet” markets and food service
sectors suggests a change in the retail environment. Thus, the use of digital marketing and
enhancing social media engagement can increase brand awareness and loyalty, while digital
marketing can help high-value imported aquatic foods reach a large customer base (Dolan et
al., 2019; Santos et al., 2022).

In the competitive aquatic food market of China, traders must ensure imported aquatic food
products’ quality and safety through recognisable safety certifications that comply with
stringent inspection procedures. Emphasizing the country of origin in marketing materials
can increase consumer trust in products originating from certain provenance with solid
reputations for food safety and quality. Despite there being less emphasis on sustainability,
promoting certifications like the Aquaculture Stewardship Council (ASC) and Marine
Stewardship Council (MSC) can improve brand reputation. Previous studies have
demonstrated that certification schemes not only enhance consumer trust but also shape
broader market perceptions, positioning certified seafood products as higher-quality and
more credible options (Cantillo et al., 2021; Malcorps et al., 2021). These certifications have
evolved from traditional ecolabels to comprise a broader range of issues, including
environmental, and social impacts, as well as fish welfare. This comprehensive approach
supports responsible aquatic food production (Rector et al., 2023). To empower consumers
to make informed choices and support sustainable practices, clear and accurate labelling is
essential. Public information campaigns can further enhance consumer awareness and
influence behaviour towards sustainable aquatic food consumption. These campaigns are
effective in motivating consumers to adopt sustainable practices voluntarily. According to
Simdes, (2016), education and information are critical to many public initiatives, often
supported by media communication and social marketing techniques. Such campaigns
increase consumer awareness of certifications and help reduce the environmental footprint
of consumption habits.

A critical component of maintaining quality and safety in the aquatic food supply chain is

ensuring robust traceability. Global supply chain traceability can be enhanced by reducing
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the number of nodes in the supply network and increasing vertical integration (Hopkins et
al., 2024). This is particularly relevant in the context of China’s complex aquatic food import
network, where longer supply chains with numerous nodes introduce multiple points of
vulnerability. Implementing end-to-end traceability, akin to 'Farm to Fork' systems used in
terrestrial agriculture, is recommended. This approach involves tracking products from their

source through to the consumer, ensuring that the entire journey is transparent and verifiable.

The rise of digital technologies offers sophisticated tools for traceability, making it easier for
consumers to access detailed product information (Astill et al., 2019). For aquatic food
products, full-chain digital traceability—comprehensive tracking of a product’s path through
the supply chain using advanced digital systems—becomes indispensable. This not only
helps ensure that products are safe, legal, and sustainably sourced but also supports accurate
labelling and consumer trust. Therefore, integrating strong traceability measures with
certification and labelling efforts provides a comprehensive approach to ensuring the quality,
safety, and sustainability of aquatic food products.

Finally, it is important to acknowledge the significant influence of Chinese state actors in the
aquatic food trade. The Chinese government plays a central role in shaping the types of
seafood imported into the country, as well as how these imports enter the domestic market.
This is especially relevant given China's food safety policies and regulations, which often
dictate the importation processes and quality standards for high-value aquatic food products.
While discussing state actors' influence may be politically sensitive and challenging to
address directly with traders, it remains a critical aspect of understanding the broader
dynamics of the seafood trade. State policies and regulations regarding tariffs, certifications,
and safety standards can significantly affect the availability and pricing of imported seafood.
Therefore, Chinese policymakers and relevant state actors should work alongside both
international and domestic stakeholders to ensure the development of transparent and
effective trade policies that support food safety, sustainability, and the smooth functioning

of the aquatic food import sector.

4.5 Conclusion and Limitation of the Study

China’s aquatic food import patterns have undergone notable shifts in recent years, marked
by temporary disruptions—such as those observed during the COVID-19 pandemic—and a
subsequent rebound in trade activity. In particular, imports of high-value species like
crustaceans from the Americas increased significantly in 2022, reflecting broader trends
toward diversified consumption. This study highlights significant shifts in aquatic food

consumption patterns in China, driven by economic growth, urbanization, and heightened
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health awareness. The increasing demand for high-value imported species, such as Atlantic
salmon, lobster, abalone, and sea cucumber, among affluent urban consumers reflects amove
towards more diverse and health-conscious diets. Key drivers of this demand include
perceptions of quality and food safety, heavily influenced by cultural and social norms. The
country of origin and traceability play crucial roles in shaping consumer trust, as products
from specific regions are perceived to have higher safety and quality standards. The findings
also suggest that current trading practices, government policies, and economic factors
strongly influence pricing, demand, and consumer behaviour toward high-value aquatic
food.

However, sustainability remains a secondary concern, though interest in sustainable
practices appears to be growing, particularly among younger consumers, indicating a critical
opportunity to promote sustainable futures. By integrating sustainability into the supply
chain, businesses and policymakers can contribute to a long-term vision of a more resilient
and environmentally responsible trade system that aligns with global efforts to combat
climate change and resource depletion.
The expansion of retail channels—from traditional wet markets to supermarkets and e-
commerce platforms—demonstrates the evolving distribution landscape. These changes
offer considerable growth opportunities for traders and distributors to access a broader
consumer base by leveraging modern sales channels and prioritizing product quality, safety,
and sustainability. To maintain competitiveness and meet the evolving demands of China’s
high-value aquatic food market, traders must adopt flexible sourcing strategies and engage
in strategic marketing that emphasizes traceability, sustainability, and the potential to
contribute to a sustainable future. Policymakers can further support these efforts by
incentivizing sustainable sourcing practices, enhancing regulations, and ensuring that both
economic growth and environmental stewardship remain central to the long-term
sustainability of the aquatic food trade.
This study has several limitations that should be considered when interpreting the findings.
First, the interviews focused primarily on trade stakeholders—such as importers, sales
professionals, and marketers—rather than direct consumers. While these participants
provided valuable insights into aggregated consumer trends and market behaviour, their
perspectives may not fully capture the nuances of individual consumer preferences or
decision-making processes. As such, the findings reflect perceived rather than self-reported
consumer behaviour. Second, due to logistical and resource constraints, the study did not
include a formal consumer survey, which could have strengthened the demand-side analysis.
Third, the interviews were conducted at two major seafood expos in China, which may have
100



introduced a degree of selection bias toward larger or more internationally connected actors
in the aquatic food trade. Fourth, while qualitative methods enabled deep exploration of
stakeholder perspectives, the findings are context-specific and may not be generalizable
across other species, markets, or periods. Future studies should consider incorporating mixed
methods, including consumer surveys and longitudinal trade data, to triangulate findings and
enhance external validity.

This chapter sheds light on the demand for high-value aquatic products imported into China,
particularly within the context of global trade dynamics and rising concerns about food
security and sustainability. By linking informants' insights to traceability and transparency
challenges, the chapter highlights a critical gap between market priorities—such as demand
for high-value aquatic products—and public sustainability objectives. The following
chapters build upon these findings by narrowing the focus to China's evolving aquatic food
market, with a specific emphasis on farmed salmon. Chapter 5, 'Farmed Salmon Import and
E-commerce Satisfaction in China," examines the growing role of e-commerce platforms in
shaping consumer satisfaction and market access for farmed salmon imports. The chapter
explores how digital marketplaces influence purchasing behaviour, satisfaction levels, and
perceptions of quality and sustainability. In Chapter 6, 'Sensory Perception and Willingness
to Pay for Farmed Salmon in China," the analysis shifts toward understanding the factors
driving consumer preferences for farmed salmon, including quality, price, origin, and

sustainability impact willingness to pay.
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Chapter 5 Farmed Salmon Import and E-commerce Satisfaction in China

Abstract

Salmon, considered a luxury aquatic product, has experienced a steady increase in imports
to China. The rapid expansion of the Internet shifting consumption behaviour, and the effects
of the COVID-19 pandemic have driven consumers to buy salmon products through e-
commerce platforms. Given this context, understanding salmon import trends and consumer
satisfaction with e-commerce for salmon is essential to supporting and growing online sales
of these products. Thus, this study investigates salmon import trends in China and examines
factors that influence consumer e-commerce satisfaction with buying salmon. A dataset of
10,064 out of 25,763 consumer comments was analysed, adjusting for positive and negative
feedback proportions. Using the sentiment analysis tool TextBlob, 65.2 % of comments were
found to be positive, 21.7 % negative, and 13.1 % neutral. Furthermore, Latent Dirichlet
Allocation topic modelling identified five satisfaction-related areas: purchase decision (19.5
% of comments), eating experience (22.3 %), service quality and delivery (20.6 %), purchase
history (17.5 %), and general product quality (20 %). Findings reveal that service quality and
delivery are the most crucial for consumer e-commerce satisfaction for buying salmon, while
purchase history has the least impact. Factors like PLUS membership, product style, and
preservation method significantly influenced satisfaction, while country of origin, weight,
and price did not. To improve consumer satisfaction, salmon e-commerce platforms should
focus on enhancing logistics and delivery services to ensure the efficient delivery of fresh
salmon.

Keywords: Salmon e-commerce; Text mining; Sentiment analysis; Online comment; China

102



5.1 Introduction

Salmon, whether wild or farmed, is highly valued for its nutritional benefits (Colombo &
Mazal, 2020), culinary flexibility (Coates, 2006), convenience (Onozaka et al., 2014), and
economic significance (Asche & Bjerndal, 2011). Farmed Atlantic salmon leads in both
traditional and emerging markets due to its reliable availability, affordability and large-scale
production. Currently, approximately 75 % of salmon, primarily Atlantic salmon, is
produced through aquaculture (FAO, 2023) making it a popular choice among consumers in
Northern Europe, North America, and parts of Asia. The FAO reported that in 2021, global
salmon production reached around 4.2 million tonnes (live weight) with about 90 %
designated for direct human consumption. The same year, salmon represented 4.7 % of the
global aquatic food supply (MOWI, 2022) and achieved a high trade value, totalling about
61 billion USD, including imports, exports, and reexports.

China, as the world’s largest consumer of aquatic food, is experiencing a significant increase
in demand for farmed salmon, particularly in urban areas, driven by rising incomes and
shifting dietary preferences (Budhathoki et al., 2022a; Crona et al., 2015). As discussed in
Chapter 3, Thematic Cluster 5, this shift reflects broader trends in aquatic food consumption,
including a growing preference for safe, high-status, and imported seafood among younger,
urban, and affluent Chinese consumers. Chapter 4 further illustrates the rise of salmon as a
luxury aquatic product, aligning with lifestyle shifts and evolving purchasing behaviours in
urban China. Chinese consumers perceive salmon as a premium imported product, valued
for its high production standards, superior health benefits, and sensory appeal compared to
other seafood. Wealthier consumers view salmon as a status symbol, typically enjoyed in
social settings, especially as Japanese-style sushi or sashimi in restaurants and at banquets
(Fabinyi & Liu, 2014). Beyond dining out, the trend of purchasing convenient salmon
products from supermarkets and e-commerce platforms has expanded, partly due to COVID—
19 restrictions on dining out (Du et al., 2020; Zhang & Liao, 2024). Unlike Western
consumers, who generally prefer salmon fillets, some Chinese consumers enjoy traditional
soups and stews made with various salmon cuts, including heads, tails, and bones (Malcorps
et al., 2021; Stevens et al., 2018). Which are available alongside fillets in supermarkets and
online. Salmon species available in China include Atlantic salmon (S. salar), Pacific salmon
(Oncorhynchus spp.), pink salmon (O. gorbuscha), Keta salmon (O. keta), Coho salmon (O.
kisutch), sockeye salmon (O. nerka), and rainbow trout (O. mykiss). In China, these are sold

under the trade name =3 £ (san wén yU), a phonetic translation for “salmon,” rather than a
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taxonomic label (Xiong et al., 2016). These species vary in taste, texture, nutritional content,
and price, generally ranging from 7 to 50 USD per kg (Wang et al., 2021) with farmed Atlantic
salmon being the most popular, primarily imported from Norway and Chile.

In 2023, Atlantic salmon imports from Norway, the United Kingdom, the Faeroe Islands,
and Canada faced a 7 % tariff, while those from Chile, Iceland, Australia, and New Zealand
were tariff-free (Hu, 2024). While China mainly produces rainbow trout, with approximately
37 thousand tonnes produced in 2022, there are efforts to produce other salmon species like
Atlantic salmon. In 2021, China managed to produce about 2 thousand tonnes of Atlantic
salmon (China Fishery Yearbook, 2022; FAO, 2024). However, production remains limited
due to the high costs and technical challenges involved in cultivating Atlantic salmon locally
(Godfrey, 2020c; Lu, 2022). Consequently, to meet the growing demand for favoured salmon
varieties, China relies heavily on imported supplies.

During the COVID-19 pandemic, efficient e-commerce platforms and infrastructure were
essential in facilitating the direct delivery of aquatic food from overseas to local consumers
(Zhang et al., 2021). This led to a shift in consumer habits toward purchasing aquatic food
products through e-commerce, and the food e-commerce market in China has since grown
rapidly, with an annual growth rate exceeding 40 % (Asian Development Bank, 2023; Guo
etal., 2022; Zhang & Liao, 2024). For instance, research by Zhang and Liao (2024) revealed
that post-pandemic, Chinese consumers developed a greater appreciation for the nutritional
benefits of aquatic foods and became more health-conscious, increasing their frequency of
purchase, expanding the variety of species bought, and diversifying sales channels.

A recent survey by the Global Seafood Alliance identified e-commerce as a key channel for
urban Chinese consumers seeking aquatic foods (Global Seafood Alliance, 2023).
Consumers aged 2549 years are particularly inclined to buy preferred food items through
these platforms (HL Bank Singapore, 2023). Additionally, e-commerce allows consumers to
share feedback on purchased seafood, covering price, quality, sensory characteristics, and
logistics, which provides useful insights for future buyers who might have limited access to
in-person markets like restaurants, supermarkets, or local markets (Cheung & Lee, 2012).
These reviews can validate product details and influence purchasing decisions (Li et al.,
2019; Mudambi & Schuff, 2010; Xiao et al., 2016). Therefore, analysing consumer
comments presents a valuable opportunity for salmon producers, marketers, and distributors
to gain insights into consumer salmon e-commerce satisfaction with both products and

services.

Consumer satisfaction, as defined in satisfaction literature (Giese & Cote, 2000), is a
cognitive or emotional response that relates to a specific focus (such as the buying or eating
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experience of a product) and occurs at a particular time (post-purchase or post-consumption).
Understanding the drivers of consumer satisfaction with salmon e-commerce is essential for
fostering customer loyalty, maintaining a positive brand image, and meeting regulatory
standards. By prioritizing key factors that impact satisfaction, e-commerce platforms can
enhance the purchasing experience and strengthen their position in the competitive online
market. Further, enhancing consumer satisfaction is critical to promoting salmon product
sales through e-commerce, contributing to the sustainable growth of these businesses (Li et
al., 2023). Previous research has identified several elements influencing satisfaction with
online food purchases, including perceived price, promotions, service quality, and food
quality (Choi et al., 2019; Guan et al., 2022; Hong et al., 2019; Prasetyo et al., 2021; Tan &
Kim, 2021).

So far, limited studies have explored salmon preferences among Chinese consumers, and
studies specifically examining satisfaction with salmon e-commerce are lacking. Existing
studies focus on consumer preferences for specific attributes of aquatic food in general but
are limited in explaining consumer e-commerce satisfaction for salmon products. Traditional
surveys on consumer satisfaction are often costly, time-intensive, and may not always
capture consumer concerns. This study aims to fill this gap by analysing consumer comments
from e-commerce platforms using sentiment analysis and opinion mining to assess
satisfaction with salmon e-commerce in China. Additionally, secondary data analysis was

conducted to provide insights into salmon import trends in China.

5.2 Methods and Materials

This study employs a mixed-method approach (Figure 15), integrating secondary data
analysis to examine trends in salmon imports and sentiment analysis to assess Chinese

consumer satisfaction with salmon e-commerce.
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Figure 7. Research design for analysing salmon import trends and consumer satisfaction.

5.2.1 Data Collection and Preparation

At first, Salmon import data was collected from the China Customs website (General
Administration of Customs of the People’s Republic of China, 2023) and salmon production
statistics from Fishstat] (FAO, 2023). Additionally, consumer comments were gathered
from the JD platform (www. jd. com), one of China’s major e-commerce sites, chosen for
its strong focus on packaged and fresh seafood products, its appeal to affluent urban
consumers, and the structured, high-quality, and publicly accessible review data available to
researchers (Asian Development Bank, 2023; HL Bank Singapore, 2023). Raw data was
collected using the Octopus web crawler, yielding 25,763 logistics-related comments posted
between 2016 and 2023, from users who purchased salmon. These were saved in text format
for further analysis. The dataset's broad timespan allows for trend identification over
multiple years while focusing on a reputable platform like JD.com ensures data consistency.
Recent research indicates that the primary demographic on JD.com consists of females (over
60 % of a 457,298-person dataset), aged 26-35 (approximately 40 %), with a bachelor’s
degree or higher (around 50 %), residing in tier 1 and tier 2 Chinese cities (about 70 %) (Shen
etal., 2024).
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Before analysis, the raw data underwent pre-processing and labelling. This pre-processing
involved steps like translation, manual review, spelling corrections, text normalization,
punctuation and number removal, deduplication, stop word removal, lemmatization, and
tokenization, using Python’s Natural Language Toolkit (NLTK) library. Two experts verified
translations to ensure reliability and accuracy (Li & Hope, 2021). Chinese text segmentation
was handled with the “jieba” library. For text vectorization, the Count VVectorizer technique
from Scikit-learn was applied along with Latent Dirichlet Allocation (LDA) topic modelling,
where each word in a comment was marked with a 1 if present, otherwise 0 (Arai et al.,
2021). Since approximately 85 % of comments were positive, under-sampling was applied
to achieve a balanced 3:1 ratio of positive to negative comments, with all neutral and
negative comments retained. Ultimately, 10,064 out of 25,763 comments were analysed. In
this study, the Chinese yuan (CNY) was converted to the United States Dollar (USD) at a
rate of 1 CNY =0.14 USD.

It is important to acknowledge that JD.com operates a self-operated product delivery and
review system, which may differ from other platforms like Taobao which use a decentralized
marketplace model (Chan et al., 2018; Wu & Gereffi, 2018). Such differences in logistics,
product consistency, and seller accountability could potentially influence consumer
sentiment and review behaviour, representing a possible source of platform-specific bias.
JD.com’s review ecosystem also incorporates engagement features that may influence user
behaviour, particularly through its PLUS membership program, which targets high-
frequency buyers. PLUS members are rewarded with loyalty points for submitting verified
purchase reviews. While the exact percentage of reviews directly incentivized with rewards
is not publicly available, this structure encourages active participation and may contribute to
a higher proportion of positive sentiment. Understanding this gamified environment is
essential when interpreting review tone, especially since PLUS members tend to represent

JD’s core base of affluent, urban consumers (Shen et al., 2020).

5.2.2 Data Analysis
First, a secondary data analysis was performed in Excel to examine trends in salmon imports
to China, which was then illustrated in graph form. Next, a word frequency analysis
identified the 20 most common words in consumer comments across positive, negative, and

neutral categories for a preliminary overview. Sentiment analysis was conducted using the

TextBlob Python package (Loria, 2018), which assigned a polarity score to each comment.

This score ranged from -1 to 1, where -1 indicated very negative sentiment, 1 represented very

positive sentiment, and scores near 0 indicated neutrality. Descriptive statistics were presented
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as proportions and percentages for categorical data, and median values (with interquartile) for
continuous non-normally distributed data. Based on data type, analysis of variance (ANOVA)
or Chi-square tests were applied to identify significant differences in sentiment regarding
salmon attributes.

To reduce the impact of outliers, polarity scores were normalized using z-scores before
converting them into satisfaction scores. These scores were then linearly mapped to a 5-point
scale centred at 2.5. For calculating the satisfaction, the following equation was used:

Equation 1
Satisfaction score = Polarity Score X 2.5+ 2.5.

Equation 1 translates polarity scores linearly to the [0, 5] range, with 2.5 marking the
midpoint as neutral. Satisfaction scores were categorized as follows: “Very Satisfied” (4.5
to 5.0), “Satisfied” (3.5 to 4.4), “Neutral” (2.5 to 3.4), “Unsatisfied” (1.5 to 2.4), and “Very
Unsatisfied” (0 to 1.4). This classification offers a clear overview of consumer satisfaction
levels based on sentiment analysis (Ali et al., 2016; Kausar et al., 2020). Topics were
extracted from consumer comments using the Latent Dirichlet Allocation (LDA) method
with the Gensim package (Rehurek & Sojka, 2011). Lastly, a binary logistic regression
assessed the relationship between consumer satisfaction, topics derived from LDA, and
salmon attributes. The dependent variable was whether consumers felt satisfied with their
salmon purchases online, and independent variables included topic categories and salmon
attributes. The binary logistic regression model used was:

Equation 2
log (ﬁ) = Bo + B1X1 + B2 Xz + - + 11 X11 + €

Where, p is the probability of the consumer satisfaction with online salmon purchases, S, is
the intercept, B, B2.....511 are coefficients for each independent variable X;, X, ..., X141,

respectively. e,is the model’s error term. Statistically significant was set at p < 0.05.

For the integration of LDA topics into the logistic regression model, each topic was
represented as a binary dummy variable indicating topic membership (1 = review primarily
associated with the topic, 0 = otherwise). These topic indicators were included as
independent variables in the regression model, alongside structured product attributes (e.g.,
price, weight, and country of origin) and consumer characteristics such as membership
status. This hybrid modelling approach enabled the integration of unstructured textual

insights from consumer reviews with structured e-commerce data, providing a more
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comprehensive and behaviourally grounded understanding of the factors influencing
consumer satisfaction with online salmon purchases. The practice of converting dominant
LDA topic membership into binary variables for use in logistic regression models is
increasingly common in text analytics research. It allows researchers to integrate
unstructured review data with structured predictors, enabling interpretable and behaviourally
meaningful insights in studies involving binary outcomes such as consumer satisfaction.

Statistically significant was set at p < 0.05.

5.2.3 Sentiment Analysis using TextBlob

TextBlob provides a straightforward Application Programming Interface (API) for natural
language processing (NLP) aimed at sentiment analysis. This widely used, lexicon-based
Python library (compatible with versions 2 and 3) is designed for speed and efficiency
(Mahmoudi et al., 2024). Lexicon-based sentiment analysis techniques depend on word
banks, like SentiWordNet (Ribeiro et al., 2016), which categorize terms into four groups:
positive, neutral, negative, and stop words (e.g., “and” “with”, and “in”"). The TextBlob
analyser identifies sentiment in each text by examining these categorized terms while
ignoring stop words. It is also capable of translating consumer comments between languages,
enhancing sentiment analysis accuracy (Chopra et al., 2016). According to Deitel and Deitel
(2020), TextBlob’s pre-trained machine-learning models simplify the often-complex
sentiment analysis process, making it a powerful tool for interpreting text sentiment. In a
comparative study, Hasan et al. (2018) found TextBlob to outperform other lexicon-based
models (like SentiWordNet and W-WSD) in sentiment classification accuracy. Numerous
studies have further validated its reliability (Al-Natour & Turetken, 2020; Chandrasekaran
& Hemanth, 2022; Sharma et al., 2023; Vijayarani & Janani, 2016). Al-Natour and Turetken
(2020) concluded that TextBlob’s sentiment analysis accuracy surpasses methods like star
ratings and Valence Aware Dictionary and sEntiment Reasoner (VADER), particularly for
comments of short to medium length (1 to 99 words), which is relevant to our study. So far,
no prior research has applied TextBlob specifically to assess consumer sentiment in aquatic

food consumption and its role in decision-making.

5.2.4 Topic Modelling with Latent Dirichlet Allocation

Latent Dirichlet Allocation (LDA) is a generative probabilistic model used to categorize
collections of text by identifying patterns across topics, each represented by a distribution of
words. Originally introduced by Blei et al. (2003), LDA remains a leading method for topic

modelling. Researchers have successfully applied LDA across numerous fields, including
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software engineering, political science, medicine, linguistics, and food science (Jelodar et
al., 2019). In food science, LDA has been used in studies such as analysing Atlantic salmon
spoilage (Kuuliala et al., 2021), evaluating social actor narratives (Benites-Lazaro et al.,
2018), investigating takeaway food safety (Song et al., 2020), exploring organic food trends
(Singh & Glinska-Newes, 2022), sustainable consumption (Brzustewicz & Singh, 2021), and
developing new seafood products (Verza et al., 2023). For consumer satisfaction research,
notable studies employing LDA include those by Guo et al. (2017), Tirunillai and Tellis
(2014), Kumar et al. (2023), and Shao et al. (2023).

In this study, LDA was implemented using Python with the scikit — learn (Pedregosa, 2011)
and nltk (Loper & Bird, 2002) libraries to identify dominant themes in consumer comments
on JD.com about salmon purchases. Pre-processing involved converting text to lowercase,
tokenization, removing punctuation, and filtering stop words using a custom list. The cleaned

text was vectorised using CountVectorizer, with the number of features limited to 50.

LDA was applied to the resulting word matrix with parameters n_components = 5,
learning_method = 'online’, and max_iter = 10. Each comment was assigned its most
probable topic based on the topic distribution. To determine the optimal number of topics,
we followed a standard iterative approach commonly used in topic modelling literature:
fitting multiple LDA models with varying topic numbers and evaluating the semantic
interpretability of each solution (Chang et al., 2009; Maier et al., 2018). For each
configuration (ranging from 3 to 7 topics), the outputs were reviewed by examining the top
keywords and representative comments to assess thematic coherence, redundancy, and
coverage. The topics were then labelled through independent review by two researchers, who
reached a consensus on descriptive names. A five-topic solution was ultimately selected
based on its ability to produce distinct, interpretable, and non-overlapping themes that best

reflected the diversity of topics and opinions present in consumer reviews.

5.3 Results

5.3.1 Import Trend of Salmon in China

The secondary data analysis revealed that a significant portion of frozen salmon imported
into China is intended for processing and subsequent re-export, accounting for
approximately 78 % of the total imported quantity. In contrast, fresh or chilled salmon is
primarily imported for domestic consumption (Figure 16). The trade of salmon was notably
affected by the restrictions during the COVID-19 pandemic, leading to a sharp decline in
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farmed salmon imports, which hit their lowest levels in 2020-2021.

Additionally, the salmon export figures from ten salmon-producing countries to China were
analysed, focusing on the preserved forms of salmon intended for domestic consumption in
2021 (Figure 17). The findings showed that aquaculture is the predominant source of salmon
production. Norway and Chile are the leading producers, while Norway, Australia, and Chile
are the top exporters of salmon to China. In contrast, Russia and the United States rely
primarily on wild fisheries for their salmon production and predominantly export frozen
salmon to China for reprocessing and re-exporting.

The analysis also compared the customs price per kg of salmon from the top five exporting
countries (Figure 18). It was found that the customs price for salmon from Norway and the
Faroe Islands was higher, while Russian salmon had the lowest price per kg. After
experiencing a decline in prices since 2018, the price of salmon surged dramatically after
2020, reaching record highs. In 2021, the customs price for smoked salmon was more than
twice that of fresh or chilled salmon, which was itself double the price of frozen salmon
(Figure 19). The higher prices for smoked salmon can be attributed to weight loss during the
smoking process, as well as increased labour and processing costs. Furthermore, the price of
frozen salmon remained stable from 2015 to 2021, whereas the prices for smoked and fresh
or chilled salmon began to rise after 2020. Several factors may contribute to this increase,
including the perception of quality (with fresh salmon regarded as more premium than
frozen), seasonality and harvesting fluctuations, and disruptions in the supply chain during
COVID-19, which led to shortages and higher prices.
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Figure 16. Total volume of salmon imported to and consumed in China, classified by
preservation method, from 2015 to 2022.
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re-exported salmon were not included in the analysis, and production data was obtained
from the FAO FISHSTATJ. ®Salmon exported from Russia to China is categorised as "Other
frozen Pacific salmon” in the China Customs database and as "Atlantic salmon and Danube
salmon, frozen" in the FAO database, primarily consisting of captured pink salmon and
Danube salmon.
Figure 17. Countries exporting salmon to China by production form (in thousand tonnes on the
right axis) and their salmon production from aquaculture and wild capture (in million tonnes on

the left axis) for 2021. &°
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Figure 18. Customs price per kg of salmon products from the top five exporting countries

from 2015 to 2022.2
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Figure 8. Custom price per kg of various forms of salmon products from 2015 to 2022.
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5.3.2 Word Frequency Analysis

The word frequency analysis revealed that the term “fresh” was the most frequently
mentioned word (n = 7697), suggesting that online shoppers prioritize the freshness of
salmon products (Figure 20). Other commonly noted words included ‘delivery' (n = 5,288),
‘delicious’ (n = 5,055), time' (n = 4,933), 'quality’ (n = 4,884), and 'taste' (n = 4,687),
indicating key areas of interest for consumers regarding salmon e-commerce. Additionally,
the analysis showed that 'delicious’ was associated with a more positive sentiment, while
‘frozen’ exhibited a higher frequency of negative sentiment compared to positive. Using LDA
topic modelling and a dataset overview, the 20 most frequent words can be classified as five
topic categories: (1) Purchase decision: price, convenience; (2) Eating experience: fried,
taste, appealing, like, meat, delicious, children; (3) Service quality and delivery: delivery,
time, logistics, service, package; (4) Purchase history: repurchased, piece; and (5) General

product quality: fresh, quality, frozen.
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Figure 9. Word frequency distribution across positive, negative, and neutral categories.

5.3.3 Descriptive Analysis of the Salmon E-commerce Consumer Comment

As shown in Table 13, the analysis revealed that online salmon shoppers typically comment
on products with a median weight of 480 g, priced at 16.76 USD, and a unit price of 32.25
CNY/kg. After applying LDA topic modelling to classify the 10,064 comments, it was found
that 22.3 % focused on eating experiences, followed by service quality and delivery (20.6

%), general product quality (20 %), purchase decisions (19.5 %), and purchase history (17.5
%). Additionally, consumers with a PLUS membership tended to leave more positive

feedback about their purchased salmon products compared to non-members, likely due to the
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incentives associated with membership for commenting on their purchases (Ning & Tianyu,
2019).

In terms of the country of origin, most comments were about salmon products from Norway
(49.6 %) and Chile (44.2 %), indicating that these countries lead in salmon e-commerce
sales. Furthermore, salmon products from the United Kingdom (83.3 %), Iceland (66.7 %),
Chile (67.4 %), Norway (64.1 %), and Denmark (59.2 %) received more positive feedback
than from China (58.6 %) and New Zealand (48.6 %). Regarding product type and
preservation method, most consumers purchased fillet salmon, resulting in 70.5 % of

comments being about fillet salmon products.

Table 13. Descriptive analysis of the salmon e-commerce consumer comments.

Factors Categories Consumer comment Total p-value
Positive Neutral Negative N = 10064
N = 6561 N = 1316 N = 2187

Weight in grams, 480(200) 480(400) 480(200) 480(109.96) | <0.0012
median (IQR)
Price (USD), 16.76(7.61) | 118(9.01) 118(8.87) 16.76(7.61) | <0.001?
median (IQR)
Unit price 32.24(15.32) | 31.69(17.16) | 32.23(15.32) | 32.25(16.52) | 0.109?
(USD/kg),
median (IQR)
LDA topic Purchase 56.4(1108) 27.9(548) 15.6(307) 19.5(1963) <0.001°
modelling, % (n) | decision

Eating 56.9(1279) 17.86(396) 25.5(574) 22.3(2249)

experience

Service 84.4(1754) 3.2(67) 12.3(256) 20.6(2077)

quality and

delivery

Purchase 45.5(802) 10(176) 44.5(785) 17.5(1763)

history

General 80.5(1618) 6.4(128) 13.2(265) 20(2011)

product

quality
Membership, Non-PLUS 57.5(2067) 14.8(530) 27.7(995) 35.7(3592) <0.001°
%(n) PLUS 69.4(4494) 12.1(786) 18.4(1192) 64.3(6472)
Country of Chile 67.4(3002) 13.2(587) 19.4(862) 44.2(4451) <0.001°
origin, %(n) China 58.6(136) 13.8(32) 27.6(64) 2.3(232)

Denmark 59.2(90) 21.7(33) 19.1(20) 1.5(152)

Iceland 66.7(56) 9.5(8) 23.8(20) 0.8(84)

New Zealand | 48.6(72) 15.5(23) 35.8(53) 1.5(148)

Norway 64.1(3200) 12.7(632) 23.2(1159) 49.6(4991)

United 83.3(5) 16.7(1) 0.1(6)

Kingdom
Product  style, | Fillet 67.6(4795) 12.2(868) 20.2(1433) 70.5(7096) <0.001°
%(n) Middle 62.3(953) 14.5(221) 23.2(355) 15.2(1529)

section

Smoked 60.1(184) 20.3(62) 19.6(60) 3(306)

Whole fish 55.5(629) 14.6(165) 29.9(339) 11.3(1133)
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Preservation Fresh 63.3(2689) 12.1(513) 24.6(1046) 42.2(4248) <0.001°
form, %(n) Frozen 66.6(3845) 13.8(795) 19.6(1131) 57.3(5771)

Room 60(27) 17.8(8) 22.2(10) 0.4(45)

temperature

a8ANOVA, PChi-square, n represents a number, % represents a percentage, IQR represents the
Interquartile range, and LDA represents Latent Dirichlet Allocation. USD represents the
United States Dollar.

5.3.4 Factors Influencing Salmon E-commerce Satisfaction

Table 14 presents the relationship between consumer satisfaction and salmon attributes, as
well as topic variables to identify the factors that affect consumer satisfaction in salmon e-
commerce. The regression analysis results indicated that the model accounts for a significant
portion of the variability in consumer satisfaction, with an adjusted R2 of 0.609. Collinearity
tests revealed no major issues with multicollinearity, as the variance inflation factor values
were below 7, and tolerance values were above 0.10 (O’brien, 2007).

Among the LDA topics, all five—service quality and delivery, general product quality,
purchase decision, eating experience, and purchase history—had significant positive effects
on the likelihood of consumer satisfaction. Service quality and delivery showed the strongest
association (8 = 0.405), followed by general product quality (5 = 0.379), indicating that
logistics performance, packaging integrity, and product condition upon arrival are central to
positive consumer experiences. The purchase decision topic (5 = 0.221) likely reflects pre-
purchase expectations and perceived value, while the eating experience (5 = 0.198) captures
comments about taste, texture, and cooking outcomes, showing that post-purchase
satisfaction also plays a role. Although smaller in magnitude, the purchase history topic (4
= 0.155) still had a significant positive effect, suggesting that repeat purchases and
familiarity with the product enhance satisfaction.

These findings highlight the value of LDA topic modelling in identifying latent behavioural
themes from unstructured consumer feedback—insights that structured variables alone may
overlook. By converting these themes into binary indicators, the model gains behavioural
depth, enabling a clearer understanding of the consumer journey and key satisfaction drivers
in salmon e-commerce.

In addition to the LDA topics, several other factors were found to significantly impact the
likelihood of consumer satisfaction. For instance, having a PLUS membership (5 =0.102, p
< 0.001) was linked to a higher likelihood of satisfaction, implying that PLUS members
generally report greater satisfaction. Additionally, the product style of fillet (# = 0.076, p <
0.001) was positively correlated, indicating that consumers who bought fillet products
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tended to be more satisfied. Conversely, the preservation form of fresh salmon (5 = -0.040,
p < 0.001) showed a negative relationship, suggesting that those purchasing fresh salmon
were generally less satisfied than those buying frozen products. However, several factors did
not significantly impact consumer satisfaction. Weight (# = -0.007, p = 0.509), price (f =
0.015, p = 0.342), and country of origin (# = 0.011, p = 0.369) were not meaningfully
associated with consumer satisfaction. This indicates that these variables do not have a
significant effect on the likelihood of consumer satisfaction within the context of salmon e-

commerce.

Table 2. Relationship between consumer salmon e-commerce satisfaction and the

influencing factors.

Factors Standardized Standard | p-value | Tolerance | VIF
Beta coefficient Error
LDA topic
Purchase decision 0.221 0.016 <0.001 0.426 2.346
Eating experience 0.198 0.016 <0.001 0.385 2.596
Service quality and delivery 0.405 0.016 <0.001 0.403 2.479
Purchase history 0.155 0.016 <0.001 0.455 2.199
General product quality 0.379 0.016 <0.001 0.409 2.446
Weight (<500 g = 1) -0.007 0.011 0.509 0.329 3.042
Price (<150 CNY =1) 0.015 0.013 0.342 0.164 6.090
Membership (PLUS = 1) 0.102 0.010 <0.001 0.340 2.943
Country of Origin (Norway = 1) 0.011 0.013 0.369 0.256 3.092
Product style (Fillet = 1) 0.076 0.012 <0.001 0.222 4.500
Preservation form (Fresh = 1) -0.040 0.014 <0.001 0.277 3.606

VIF represents the Variance Inflation Factor, adjusted R? = 0.609, F = 1421.234, df = 11,

p<0.001, CNY represents Chinese Yuan, and g represents gram.

5.4 Discussion and Strategic Implications

Existing literature widely documents the disruptive effects of COVID-19 on aquatic food
imports (Dai et al., 2021; Love et al., 2021; Zhang et al., 2021), including increased prices
for meat and seafood (Wang et al., 2023; Yu et al., 2020). However, the recovery of food
imports in China post-COVID-19 has been slow. Research indicates that during the
pandemic, Chinese consumers reduced both the frequency of purchasing aquatic food and
the variety of species compared to pre-pandemic times (Hu, 2020; Zhang & Liao, 2024;
Zhang & Liu, 2020). This decline is largely attributed to travel restrictions and city
lockdowns (Mignogna et al., 2022; Yang et al., 2022). Our secondary analysis of trade trends
and pricing patterns supports these findings, revealing that both the frequency of imports and
the diversity of aquatic food species declined during the pandemic period. While our study

was not specifically designed to evaluate COVID-related impacts, these patterns coincide
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with the period of extensive travel restrictions, city lockdowns, and cold chain regulations,

suggesting a likely influence.

Additionally, the Chinese government implemented stricter regulations on food imports
through cold chains from September 2020 to January 2023. All overseas manufacturers of
cold chain products had to undergo coronavirus nucleic acid testing, and non-compliance
could result in the suspension of food products for a week, mandatory rectification within a
set timeframe, suspension of imports, or revocation of (Global Times, 2022). These stringent
regulations impacted stakeholders in the aquatic food trade, limiting access to salmon export
markets (Song et al., 2024). Consequently, a limited supply of salmon products contributed
to rising prices (Chang et al., 2023; Cui et al., 2023; Ruan et al., 2021). Reports emerged of
frozen aquatic foods, particularly salmon, testing positive for the COVID-19 in Beijing,
China, which were linked to contaminated cold-chain food sources (Dai et al., 2021; Feng et
al., 2021; Welling, 2020). This might explain the stagnant prices of frozen salmon. A study
found that for consumers in Beijing, Tianjin, and Shanghai, food safety significantly
influenced their purchase intentions during the COVID-19 period, and the recovery from
perceived risks associated with consuming salmon was slow (Yu & Bai, 2021). Furthermore,
the lower prices for frozen salmon could be attributed to high volumes of salmon species
other than Atlantic salmon being imported, such as trout from Russia and Pacific salmon
from the United States. Policymakers should recognize the importance of a robust logistics
and food supply system to address unforeseen shocks effectively. An enhanced emergency
response mechanism for aquatic foods is necessary. Zhang et al. (2021) suggested two
essential reforms to establish a sustainable supply system for future crises in China:
improving domestic regulations to ensure a resilient food supply and fostering better
international cooperation to manage uncertainties. Additionally, there is a need to accelerate
the improvement of e-commerce intelligence by implementing a smart traceability system
(Oliveira et al., 2021) and enhancing food safety and quality management protocols. These
actions could transform food supply chains from a reactive to a proactive stance, enabling
real-time monitoring, control, and optimization of various relevant parameters, including
ambient conditions (Haflidason et al., 2012; Ramundo et al., 2016). The perishable nature of
salmon necessitates strict control over time, temperature, and microbiological risks
throughout its supply chain, presenting greater challenges for e-commerce compared to other
perishable goods. The various forms of salmon — fresh, frozen, smoked, and processed —
require sophisticated logistics and robust food safety measures.
The study's findings indicated that service quality and delivery significantly influence
consumer satisfaction, aligning with previous research on online purchasing of fresh produce
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in China (Guan et al., 2022; Hong et al., 2019; Jiang et al., 2021; Lin et al., 2016). Overall,
service quality and delivery are critical factors affecting the quality of perishable goods in
cold logistic chains (Verbic, 2006).

Research by Jiang et al. (2021) highlighted that within logistics service quality, personnel
contact quality, timeliness, and empathy significantly affect consumer satisfaction. A
previous study analysing logistics service through consumer reviews in the ‘fresh food’
category on JD.com found that consumers were generally dissatisfied and concerned about
the indices of ‘service stability,” ‘integrity of goods,” and ‘service cost performance’ (S.
Chen et al., 2023). JD.com has successfully implemented three major logistics distribution
modes: self-supporting (where JD.com operates its own warehouses and distribution centres
for full control), third-party (partnering with external logistics providers for extended reach
and flexibility), and co-distribution (a hybrid approach combining self-supporting and third-
party methods for optimized service levels). Zhang (2018) concluded that the self-supporting
logistic distribution mode is most effective for reducing costs and enhancing enterprise
strength, distribution quality, and information processing quality.

This study also found that the overall quality of salmon products affects consumer
satisfaction. With rising living standards, consumers increasingly prioritize the quality and
freshness of aquatic foods (Budhathoki et al., 2022a), and traditional delivery methods can
negatively impact the freshness of salmon (Yang & Tang, 2019). This could explain why
"fresh” is the most frequently mentioned attribute in consumer comments, yet buyers appear
to be more satisfied with frozen salmon products from JD.com. This apparent paradox can
be explained by several factors. First, frozen salmon may better withstand the logistical
challenges of e-commerce, particularly in long-distance cold chains, preserving its perceived
quality upon delivery. In contrast, fresh salmon is more vulnerable to fluctuations in
temperature and handling delays, which may degrade its quality by the time it reaches
consumers. Second, consumers may associate the term "fresh” with high, and sometimes
unrealistic, expectations—anticipating fish that matches the quality and immediacy of local
wet market or in-store purchases. When these expectations are unmet due to the inherent
constraints of e-commerce logistics, dissatisfaction can arise. This mismatch between
consumer perception and the actual condition of fresh products likely contributes to the
relatively lower satisfaction levels associated with fresh salmon, despite its popularity in
comment frequency. A recent survey indicated that only 4.4 % of 1,016 participants believed
that the freshness of online food is significantly better than in-store options (Zheng et al.,
2020). Therefore, the literature recommends capturing and monitoring data on traditional

environmental conditions like temperature, as well as other factors such as humidity and
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vibrations, to create a real-time assessment of salmon product quality for decision-making in

cold chains, including the potential rerouting of salmon products (Chaudhuri et al., 2018).

The findings from this study revealed that JD.com PLUS members contributed more
comments than non-members. JD.com introduced its PLUS membership in October 2015,
offering benefits like free shipping and member-specific price discounts. Members can
elevate their status by contributing content and resources, leading to JD.com’s PLUS
program becoming one of the largest in e-commerce, with over 30 million members.
Members earn points through purchases and comments, fostering higher consumption levels,
activity, and loyalty, particularly for newer product categories like salmon.

JD.com provides extensive information on salmon products, including product names,
country of origin, sustainability labels, cooking suggestions, nutritional content, weight, and
brand information. Consumers can also learn about brand stories, their activities in China,
and their collaboration with JD.com. Prior studies have highlighted that both online (website)
performance and offline (physical) fulfilment are critical to consumer satisfaction and e-
loyalty (Kim et al., 2009; Semeijn et al., 2005). But the greater amount of information can
overwhelm online shoppers (Gao et al., 2012).

The findings of this study indicated that the country of origin, weight, and price of salmon
products did not significantly affect consumer satisfaction with buying salmon from online
platforms. This is consistent with findings from Budhathoki et al. (2022a), which suggested
that sustainable production practices, country of origin, and eco-labels had a limited impact
on consumer behaviour toward aquatic food. The consumption of salmon, a popular luxury
aquatic food among affluent Chinese consumers, is often motivated by symbolic values such
as social status and networking rather than the intrinsic value of the food itself. However,
consumers also enjoy the taste of salmon, despite it being quite different from the more
commonly consumed aquatic food in China, such as fish varieties with milder flavours and
textures (Wang & Somogyi, 2020b). This might explain why price and weight were not
significantly linked to consumer salmon e-commerce satisfaction. Furthermore, the lack of
impact from the country of origin may stem from diminished trust in labelling, given past
mislabelling incidents in China’s seafood market (Xiong et al., 2016). Many online shoppers
may also overlook or deprioritize origin information, focusing more on visible reviews,
delivery speed, and preservation form. Thus, while origin carries weight in traditional
markets, its influence appears diluted in e-commerce, where logistical performance and
service quality more directly shape consumer satisfaction. These insights are likely specific

to the nature of salmon purchases on digital platforms.
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5.5 Conclusion and Limitation of the Study

In conclusion, recent disruptions in trade have affected the import of salmon to China,
contributing to a slow but steadily increasing recovery in food imports. Analysis using the
Textblob sentiment analyser categorized nearly two-thirds of the total comments as positive,
about one-fifth as negative, and 13.1 % as neutral. Additionally, LDA topic modelling
identified five key topics related to salmon e-commerce: (1) Purchase decision (19.5 % of
consumer comments), (2) Eating experience (22.3%), (3) Service quality and delivery (20.6
%), (4) Purchase history (17.5 %), and (5) General product quality (20 %). Among these
topics, service quality and delivery had a strong and significant influence on consumer
satisfaction, while purchase history had the least influence. Therefore, e-commerce platforms
should prioritize enhancing service quality and delivery, focusing on aspects such as
timeliness, effective communication, order accuracy, efficient delivery, flexibility, and
convenience to boost salmon sales. Furthermore, factors like membership status, product type,
and preservation method significantly affected consumer satisfaction when purchasing salmon
online, while the country of origin, weight, and price of the product did not.

Based on these insights, it is recommended that e-commerce platforms improve their service
quality and delivery standards to enhance consumer salmon e-commerce satisfaction. This
should include optimizing logistics efficiency through better time management, effective
communication, and precise order fulfilment. Additionally, e-commerce platforms should
tailor their product offerings to emphasize positive eating experiences and ensure high
product quality. Enhancing membership benefits could cater to varying consumer
preferences and promote long-term customer loyalty. Ongoing monitoring of consumer
feedback and collaboration with regulatory agencies to maintain strict food safety standards
are also essential for sustaining consumer trust in e-commerce platforms.

However, this study has some limitations. First, data was collected solely from JD.com, which
may restrict the generalizability of the findings to other salmon e-commerce platforms, such
as Taobao. This study serves as a proof-of-concept to demonstrate the feasibility of combining
sentiment analysis and topic modelling in salmon-related e-commerce reviews. Due to the
lack of demographic or behavioural data on the underlying consumer population, the findings
cannot be generalized beyond the JD.com platform. Additionally, due to the generic
terminology for salmon in China's Customs data, it was not possible to compare import trends
across different salmon species from various countries. This is significant, as various species,
such as king salmon from Australia and sea and rainbow trout from Russia, are sold under the
broad term "salmon."

Secondly, this research only analysed consumer comments from JD's self-operated salmon e-
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commerce platform. Future studies could examine other aquatic species and compare them
across different categories. The linear transformation employed assumes a straightforward
linear relationship between sentiment polarity and satisfaction, potentially oversimplifying the
complexities of sentiment expression. Future research should validate and compare different
transformation methods and incorporate contextual factors to improve the accuracy and
relevance of satisfaction scores derived from polarity analysis.

In terms of methodology, TextBlob, a user-friendly interface that relies on a pre-trained
pattern-based classifier, was used for sentiment analysis. However, TextBlob's sentiment
analysis does not account for context or sarcasm in the comments. Similarly, although LDA
effectively extracted dominant themes, it assumes a bag-of-words representation that may
miss nuanced or overlapping topics. Future research could adopt more context-sensitive
sentiment and topic modelling tools to enhance analytical precision.

Additionally, online comments were not segmented; future studies could investigate
variations in comment content across different types of comments or segments based on
consumer membership levels and other relevant factors to develop tailored service
management strategies. A platform-specific limitation concerns the influence of JD.com’s
PLUS membership program, which may introduce bias in review sentiment. Gamification
features—such as loyalty points, badges, and exclusive discounts—encourage frequent
reviews and may unintentionally inflate positive reviews and ratings, particularly when
additional incentives are tied to detailed or 5-star reviews. However, the proportion of reviews
that receive such incentives is not publicly disclosed, making it difficult to assess the exact
extent of bias. Consequently, while the dataset offers a rich source of consumer opinion, the
findings may reflect a more favourable sentiment distribution than would be observed on less-

incentivized or open-review platforms, or in offline survey contexts.
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Chapter 6 Sensory Perception and Willingness to Pay for Farmed Salmon in
China

Abstract

China's growing demand for farmed salmon is apparent, with the country importing 190
thousand tonnes valued at over USD 1.12 billion in 2023. In response, the Chinese
government allowed rainbow trout to be labelled and sold as salmon starting in 2018,
bridging the gap between domestically produced trout and imported Atlantic salmon. This
study aimed to explore how country-of-origin information influences Chinese consumers'
sensory perceptions and willingness to pay (WTP) for salmon. Using a within-subject design
with two evaluation rounds (blind and informed), the study combined hedonic liking where
Chinese consumers rated three salmon samples (from Norway, Chile, and China) with a
discrete choice experiment.

The results indicated that under the blind taste test, Chinese consumers found no significant
difference in sensory preference between domestic rainbow trout and imported Atlantic
salmon from Norway and Chile. However, when informed of the product origins, consumer
preferences shifted in favour of Norwegian and Chilean Atlantic salmon. Furthermore,
consumers' WTP for salmon was unaffected by the country of production unless provenance
was disclosed, at which point the origin significantly influenced their preferences. Ecolabels,
price, overall liking, education, frequency of aquatic food consumption, and prior experience
with salmon were also found to impact WTP for salmon.

These insights offer valuable insights for salmon producers/importers/marketers to
customize their approaches in response to consumer preferences, refine product positioning,

and seize upon opportunities within the competitive salmon market in China.

Keywords: Country-of-origin; Information; Sensory evaluation; Choice experiment
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6.1 Introduction

China, the largest aquatic food market in the world, has steady growth and shift towards an
increased amount of imported high-value aquatic species, e.g., salmon, lobster, abalone, and
sea cucumber (Crona et al., 2020; Food and Agriculture Organization, 2020; Wang &
Somogyi, 2020a). However, it is essential to acknowledge the regional variations within
China’s aquatic food consumption landscape (Cao et al., 2015; Crona et al., 2020). For
instance, coastal regions exhibit different consumption patterns compared to inland areas,
potentially influenced by factors such as proximity to fishing grounds, cultural preferences,
and economic development levels (Fabinyi, 2012; Meng et al., 2023). Additionally, while
there is an overall increase in aquatic food consumption, it is crucial to recognize that
traditional species such as tilapia and carp continue to play an important role in the Chinese
diet. The demand for imported high-value species does not necessarily translate to a decrease
in the consumption of traditional species but rather reflects a diversification of consumer
preferences and the incorporation of more expensive species into the diet (Newton et al.,
2021c).

In 2022, China imported around 199 thousand tonnes of salmon worth USD 1.4 billion to
become the largest importer of salmon in the world (China Customs, 2023). Currently,
Atlantic salmon is the most preferred salmon species, known for its luxury and premium
quality among Chinese consumers. It is mostly consumed in social gatherings in out-of-home
dining settings and as a sushi/sashimi. While some consumers prefer to buy it conveniently
at groceries or e-commerce platforms. Almost all the imported Atlantic salmon are farmed
and originated from Norway, Chile, the United Kingdom, the Faroe Islands, Australia,
Canada, and Iceland. Among these countries, Norway holds the biggest market share and
dominates the Atlantic salmon market in China. The increasing dependency on salmon led
the Chinese government to allow farmed rainbow trout to be labelled and sold domestically
as salmon starting in 2018, providing consumers with more options. The Chinese
government argues that rainbow trout (Oncorhynchus mykiss) and Atlantic salmon (Salmo
salar) both belong to the Salmonidae family and share similar characteristics (Smith, 2018;
Tiffany, 2018). This controversial decision aimed to offer an alternative to consumers that
bridged the gap between domestically produced rainbow trout and imported farmed Atlantic
salmon. Currently, China’s primary salmon production is focused on rainbow trout, with
approximately 37 thousand tonnes (live weight) produced in 2022 (FAO, 2024). Although
attempts have been made to produce Atlantic salmon in China, the production remains

minimal due to the relatively high cost of breeding and the numerous technical challenges
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associated with creating a suitable environment (Godfrey, 2020c; Lu, 2022).

Extrinsic product attributes play a crucial role in shaping consumers’ preferences and
influential extrinsic product attributes concerning aquatic food include country-of-origin,
production method, packaging, price, and brand (Budhathoki et al., 2022a; Rodriguez-
Salvador & Calvo Dopico, 2023). Evidence suggests that consumers may regard the origin
as the foremost extrinsic attribute when making aquatic food purchases. Consumers may
have preferences for aquatic species from specific regions or countries due to factors such
as perceived quality, safety standards, trust, environmental sustainability, cultural
associations, and emotional sensations (Alfnes et al., 2018; Banovic et al.,, 2019a;
Budhathoki et al., 2021b; Cantillo et al., 2020b; Rodriguez-Salvador & Calvo Dopico, 2023).
Bienenfeld et al. (2016) put forward that understanding the influence of country of origin on
consumer behaviour has become essential to policymakers and food marketers. Certainly,
available information on the country of origin accessible to consumers has the potential to
shape their expectation-forming process, thereby impacting their attitudes, which
subsequently influence their sensory perceptions.

Intrinsic product attributes, particularly sensory characteristics, are crucial determinants of
food liking and choice. A recent survey of first-tier cities in China shows that the most
important specific motives for high-value aquatic species such as salmon are umami,
deliciousness, and freshness (Wang & Somogyi, 2020a). Taste, colour, smell, texture, and
juiciness are key sensory attributes determining aquatic food consumption (Budhathoki et
al., 2021b; Calanche et al., 2020). However, there are notable differences between oily fish
such as salmon and ‘white fish’ such as cod. Salmon are often preferred for their rich, umami-
filled taste, tender texture, and higher fat content, which contribute to their juiciness and
distinct mouthfeel. In contrast, white fish typically have a milder flavour, firmer texture, and
lower fat content, making them less juicy but more suitable for those seeking a lighter, leaner
fish option (Dong et al., 2022; Sveinsdottir et al., 2010). For salmon, the sensory attribute of
fattiness is often linked to its omega-3 fatty acid content. This association is significant
because omega-3 content is a key factor that influences consumers’ preferences and
decisions when purchasing salmon (Colombo & Mazal, 2020; Kris-Etherton et al., 2002). In
addition to sensory characteristics, food production standards and safety play a crucial role
in Chinese consumer preferences toward aquatic food consumption (Wang et al., 2009; Wu
& Zhu, 2014; Yin et al., 2022; Zheng et al., 2021). Past studies have indicated that Chinese
consumers recognise European food products as high quality and safe to eat (Agriculture
Trade Office, 2018; Malcorps et al., 2021).

Previous researchers have argued that research integrating intrinsic and extrinsic product
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attributes captures complete and realistic information about consumers’ food choices in a
real-life context (Asioli et al., 2017; Kdoster, 2009). To date, few studies have combined
sensory evaluations with a choice experiment to assess how information affects consumer
liking and willingness to pay (WTP). Table 15 shows previous food studies that integrated
these two methods to understand consumer food preferences. Overall, these studies indicated
that available information could influence consumer sensory perceptions and WTP.
However, to our knowledge, no previous studies have combined sensory evaluation and
choice experiments to examine the effect of information on consumer sensory perceptions
and WTP for aquatic foods. Further, combining sensory evaluations for two condition types
(blind and informed) with a binding discrete choice experiment, this study will be the first
of its kind to evaluate an aquatic food product. The study evaluated whether there are
subjective differences in sensory attributes (taste, smell, firmness, juiciness, and fattiness)
between Norwegian and Chilean Atlantic salmon and Chinese Rainbow Trout products.
Further, the chapter also aims to understand how country of origin information affects

consumers’ sensory liking and WTP for salmon among Chinese consumers.

Table 15. Previous food studies integrated sensory and choice experiments.

Reference Country Research focus Food product | Sample size, study design, digital
object identifier (DOI)
Gross etal. Germany Information Pork—cooked | N =154, Blind-Expected-Informed
(2021) about animal ham products | design,
welfare practices Classic hedonic testing + a non-
affects

hypothetical choice experiment

consumers’ liking DOI: 10.1016/j.foodqual 2020.104055

and willingness

to pay for a pork
product.
Gallardo et United Preferences for Fresh fruit N = 384, Hedonic testing +
al. (2018) States external and varieties Experimental auctions
internal quality DOI: 10.1002/agr.21534

characteristics of
two fresh apple
varieties
“Honeycrisp” and
“Gala”
Teuberetal. | Germany Perceive Whole grain N =131, hedonic evaluation +

(2016) differences bread experimental auctions

between value- DOI: 10.1016/j.foodqual.2016.05.002
added whole
grain bread, WTP
and information
influencing liking

scores and WTP.
Caputoetal. | United Preferences and Plant-based N =172, hedonic evaluation (Blind —
(2023) States demand for meat- | and blended Informed), + choice experiment
based, plant- meat
based, and hybrid | alternatives DOI: 10.1002/aepp.13247
burgers.
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Meyerding et
al. (2018)

Germa
ny

Preferences and
perceptions
towards beef
steaks, also
including
experience
characteristics.

Beef

N = 55, sensory acceptance test, stated
WTP, and choice-based conjoint
analysis.

DOI: 10.1016/j.appet.2018.05.008

Bietal. (2015)

United
States

Effect of Sensory
Attributes and
Organic Labels
on Consumers’
stated preference
and

marginal WTP
for orange juice.

Orange
juice

N = 98, hedonic evaluation + discrete
choice experiment,
DOI: 10.1111/ijcs.12164

Hong et al.
(2023)

Ireland

Preferences and
WTP towards
two opposing
reformulation
strategies (i.e.,
nutrient
“addition” and
ingredient
“reduction”) in
processed meat.

Pork
sausages

N = 326 + conjoint experiment. DOI:
10.3390/agriculture13020234

Naspetti et al.
(2019)

Italy

Information
about some
product
characteristics
(organic
production, zero
alcohol, brand
and packaging)
on sensory liking
and WTP of a
new organic
sparkling mock-
wine made of
pasteurised must.

Wine

N =204 (blind + informed) + choice
experiment
DOI: 10.1108/BFJ-06-2019-0469

Papoutsi et al.
(2021)

Greec

Consumer
compromises on
taste for potential
health benefits
from functional
snacks-

hedonic
judgments and
willingness to

pay.

Functional
snacks

N =160, (Blind+Informed) + a series
of non-hypothetical second-price
Vickrey auction
DOI: 10.1108/BFJ-10-2018-0694

Henn et al.
(2023)

Denm
ark

Information
about the health
or environmental
benefits of pulses
on the acceptance
of novel pulse-
based products
from chickpeas,
black beans, and
fava beans

Pluse-based
spreads

N =202 (Blind+Informed) + discrete
choice experiment
DOI:10.1111/1750-3841.16471
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Kallas etal.
(2019)

Spain,
Italy,
Sloven
ia,
Croati

WTP and hedonic
evaluation
towards new pig
breeds
(Traditional, and
Innovative) in
Spain, Croatia,
Italy, and
Slovenia

Pork

N = ~120 each country

(blind+informed) + Non-Hypothetical

Discrete Choice Experiment. DOI:
10.1016/j.meatsci.2019.04.011

128




6.2 Conceptual Framework and Hypothesis Development

The conceptual framework was based on the food choice model proposed by (Koster, 2009),
which suggests that consumers’ food decisions are influenced by both intrinsic attributes
(such as sensory perceptions like taste, texture, and appearance) and extrinsic attributes (such
as price, eco-labels, brand, and country of origin) (Symmank, 2019). Research has shown
that sensory appeal is a key factor driving food choices, particularly among Chinese
consumers, for whom liking a product is often strongly linked to its sensory characteristics
(Budhathoki et al., 2022; Wang et al., 2015; Xu et al., 2024).

Price represents a monetary trade-off that consumers evaluate when considering products
like aquatic food (Budhathoki et al., 2022). Several previous studies have indicated that price
could influence consumers’ evaluation of food products and ultimately impact their
willingness to pay (Boccia et al., 2024; Pandey et al., 2024; Petrescu et al., 2020; Wang &
Li, 2012). For instance, Petrescu et al. (2020) found that price was an important motive to
judge food product quality or purchase. Studies have found that consumers often associate
higher-priced food items with better quality (Kovacs & Keresztes, 2022). However,
willingness to pay is influenced by factors such as consumers’ environmental awareness,
and product type (e.g., organic). For instance, Hu et al. (2009) found that price consistently
had a negative effect across categories, indicating that, all else equal, consumers are less
likely to choose higher-priced options.

In addition, ecolabels have become increasingly important extrinsic attributes (Majer et al.,
2022), particularly for sustainable food products like farmed salmon, where concerns about
environmental impact are growing (Budhathoki et al., 2024). Many consumers are willing
to pay a premium for eco-labelled seafood products, reflecting the increasing importance of
sustainability in food choices (Alfnes et al., 2018; Bronnmann & Hoffmann, 2018;
Rickertsen et al., 2017; Uchida et al., 2014; Winson et al., 2022).

Country of origin information is another significant extrinsic factor, often serving as an
indicator of product quality and reputation (Budhathoki et al., 2021; G6tze & Brunner, 2019;
Onozaka et al., 2023; Risius et al., 2017; Verlegh & Steenkamp, 1999). Previous studies
indicated that the country of origin is one of the most important attributes for aquatic food
choices (Maesano et al., 2019). This is particularly relevant in the case of farmed salmon,
where countries like Norway are associated with high quality and strong brand recognition
(Alfnes et al., 2018). Furthermore, several previous studies have indicated that country of
origin can shape sensory perceptions such as taste (Depetris Chauvin et al., 2024; laccarino

et al., 2006; Klockner et al., 2013; Liu et al., 2022; Thaggersen, 2023).
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However, consumers vary in the extent to which they prioritize intrinsic versus extrinsic
attributes in their decision-making. For example, some consumers rely more heavily on
intrinsic factors, while others place greater importance on extrinsic factors (Bi et al., 2015;
Didier & Lucie, 2008; Mueller & Szolnoki, 2010). The conceptual model aims to test the
impact of both intrinsic and extrinsic product attributes—namely, overall liking, price,
ecolabels, and country of origin—on consumer food preferences. Specifically, this chapter
will examine how these factors influence consumers’ likelihood of choosing domestic versus
imported salmon products and whether country of origin information impacts sensory
perceptions of taste, smell, firmness, juiciness, fattiness, and overall liking.
Socio-demographic and lifestyle factors such as age, gender, education, income, and aquatic
food consumption habits significantly influence consumer preferences for farmed salmon.
Studies have shown that older consumers, those with higher education, and individuals with
higher income are more inclined to regularly consume aquatic food and prioritize quality and
sustainability in their preferences (Budhathoki et al., 2022; Cantillo et al., 2021; Govzman
et al., 2021; Xu et al., 2024; Zander & Feucht, 2018). Gender also plays a role, with women
generally more concerned about food safety and eco-labelled aquatic food, eventually
affecting their willingness to pay (Xu et al., 2012). Additionally, frequent aquatic food
consumers tend to prefer familiar products like salmon, and household size or point of
purchase can affect preferences for attributes such as freshness, production method, and
origin (Budhathoki et al., 2021; Carlucci et al., 2015; Onozaka et al., 2023). These factors
were also considered when selecting taste testers in this study to ensure a representative
sample reflecting diverse consumer segments and preferences.

Based on the extant literature, this study proposes a conceptual framework (Figure 21) and
develops the following hypotheses:

H1: Country of origin information impacts overall liking (an intrinsic attribute) of farmed
salmon.

H2: Country of origin information positively influences consumer preference for farmed
salmon.

H3: Overall liking positively influences consumer preference for farmed salmon.
H4: Price negatively influences consumer preference for farmed salmon.

H5: Ecolabels positively influence consumer preference for farmed salmon.
H6 (a-h): Sociodemographic and lifestyle factors (age, gender, household size, education,
income, aquatic food consumption, point of purchase, tasted salmon before) significantly

influence consumer preference for farmed salmon.
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Figure 10. Conceptual framework and testing hypotheses.

6.3 Methods and Materials

6.3.1 Consumer Sample

The initial plan was to conduct consumer tastings at local food festivals to ensure a broad
demographic reach and simulate real-life consumption scenarios. However, this approach
proved unfeasible due to logistical and regulatory challenges. At the time of fieldwork in
China, no major food festivals were scheduled, and serving food in public settings required
special permits from the Chinese government—a process that could not be aligned with the
fixed travel timeline of the researcher. As an alternative, consumer testing was conducted at
the sensory laboratory of the College of Food Science and Technology, Shanghai Ocean
University, Shanghai, China. A purposive convenience sampling strategy was employed to
recruit participants, most of whom were students and staff from the college. Recruitment
was carried out via posters and emails circulated within the college. A total of 110
participants completed the tasting sessions, which exceeds the recommended sample size of
90 needed to detect statistical differences in hedonic responses (Lawless & Heymann, 2010).
Inclusion criteria for participating in the study include (1) participants willing to taste salmon
products twice, (2) participants without any previously known history of allergies after
consuming aquatic food, and (3) participants over 18 years old. Exclusion criteria include (1)
participants not willing to consume salmon, (2) participants allergic to aquatic food and are
less than 18 years old. Upon arrival in the laboratory, each participant was greeted, briefed,
and asked to sign a written consent form. All participants received a small monetary
incentive at the end of the session. The total duration of the experiment was around 20 — 30
minutes. The study was approved by the Ethics Committee of the Institute of Aquaculture,

University of Stirling (Reference number, 15652).
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6.3.2 Salmon Sashimi Products

In this study, sashimi salmon products were used, which were characterised by their high-
quality, raw fish preparation and packaging designed for direct consumption. These products
adhere to stringent standards ensuring freshness and quality suitable for raw consumption. It
is important to note that sashimi-grade in our study refers to aquatic food handled under
conditions suitable for raw consumption, which may include both frozen and thawed
processes. While the exact freezing history of sashimi-grade salmon from the e-commerce
platform is hard to verify even though they are stated as ice-fresh or frozen for raw
consumption (Xiong et al., 2016). Previous research supports the use of both frozen and non-
frozen thawed sashimi products (Murase, 2005). For instance, a recent study indicated that
consumer preferences did not differ between frozen and non-frozen thawed sashimi under
blind conditions (Watanabe et al., 2020). Similarly, sensory evaluations have shown that the
quality of frozen Norwegian Atlantic salmon transported to Japan is comparable to that of
chilled (Redo et al., 2024).

For our experimental samples, three commercially available sashimi-grade salmon products
from each country of origin: one from Norway (farmed Atlantic salmon: ice fresh), one from
Chile (farmed Atlantic salmon: frozen and thawed), and one from China (farmed Rainbow
trout: frozen and thawed) were selected. The salmon products were purchased from the e-
commerce platform www. JD. com one day before the experiment. Upon arrival, samples
were stored under consistent refrigeration conditions at 2 — 4 °C and were served at room
temperature during the taste testing sessions.

The tasting area was lit with red lighting to mask the colour of the salmon samples (Figure
22). The use of red lighting aimed to eliminate colour bias, which can strongly influence
consumer perception of sensory attributes like taste and overall liking (Lawless & Heymann,
2010). This setup focused the participants' attention solely on the sensory qualities of the
samples, such as taste, firmness, juiciness, and fattiness, without the influence of colour-
based expectations. Although red lighting may differ from typical consumer settings, it
provides a controlled environment to isolate the sensory evaluation from visual biases. Each
sample maintained a consistent colour (warm, orangish pink) to minimize any additional
variations in consumer perception. Norwegian and Chilean samples had no nutritional
information, while China samples had a fat content of 17.8 g per 100 g. Samples of
approximately 8 — 10 g were placed in a small container and were served with toothpicks.
Between each sample tasting, participants received small pieces of cucumber and wholegrain
biscuits for palate cleansing (Figure 22). Participants were asked to fill in their socio-

demographic characteristics and aquatic food consumption behaviour (age, gender,
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household size, education, monthly income, and aquatic food consumption frequency, point
of purchase, meal context, and factors for consuming aquatic food) and were then served

salmon samples. Each participant received 6 salmon sashimi samples in total: 2 from

Norway, 2 from Chile, and 2 from China.

Salmon Sashimi samples and preparing Sensory booth set up Colour masking during the taste testing
serving tray sessions

Figure 11. Illustrative set-up of salmon sashimi samples.

6.3.3 Experiment Design

Figure 23 shows the experimental protocol that included two rounds of sensory evaluation:
one blind round without any country-of-origin information, followed by a second round
where country-of-origin information was disclosed. In our study, participants were informed
of the country of origin of each sample in the 'informed' phase, but they were not provided
with specific regulatory details concerning the labelling practices for rainbow trout as salmon
in China. The decision not to provide participants with additional regulatory information
was based on our goal of assessing consumer preferences and sensory perceptions based on
typical market conditions, as consumers typically encounter products labelled simply as
'salmon’ in China.

In sensory evaluation, each sample was assigned three randomly drawn numbers, each
falling within the range of 0 to 100. The serving order was counterbalanced with 6 variant
arrangements and the samples were randomly served. Figure 22 shows a tray was set up with
all samples and was later served by a facilitator. After tasting each sample, participants were
asked to rate overall liking and liking of sensory attributes on a 7-point hedonic scale (1 =
“extremely dislike” to 7 = “extremely like”) for overall liking, smell, taste, firmness,
juiciness, and fattiness (see Appendix D).

In both the blind and informed tasting sessions, participants engaged in a Discrete Choice
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Experiment (DCE) exercise. The attributes selected were based on key factors that are relevant
to consumer decision-making for farmed salmon products. These attributes were informed by
existing literature on Chinese consumer preferences for aquatic food (Budhathoki et al., 2022;
Xu et al., 2024; Zheng et al., 2021). The following criteria were used to select the attributes

and their levels:

Country of Origin: The countries of Norway and Chile were chosen as these represent
major exporters of farmed Atlantic salmon to the Chinese market. Rainbow trout from China
was selected as a third option due to the specific focus of the research question, which aims
to explore consumer preferences for domestic versus imported salmon, including
domestically produced rainbow trout that is marketed as “salmon” in China. This allows for
a comparison between consumer perceptions of imported Atlantic salmon and domestic
alternatives.

Ecolabel: The inclusion of ecolabels as an attribute reflects growing consumer awareness of
sustainability and environmental issues related to aquaculture. The ecolabel attribute was
varied between two levels: with and without ecolabel, to assess its impact on consumer
choice.

Price: Price was included as an essential attribute reflecting market condition. The six price
levels (CNY 50, CNY 75, CNY 100, CNY 125, CNY 150, and CNY 175) were based on the
market price range for a 500 g salmon sashimi product on JD.com at the time of the study.
The choice design used in this study is a full-profile discrete choice design, where each
alternative in a choice set is described by a combination of attribute levels. A full factorial
design to explore all possible combinations of attribute levels results in 36 unique choice
profiles (3 countries x 2 ecolabels x 6 prices). To reduce the cognitive load on participants,
36 choice questions were divided into 2 blocks, with each block containing 6 sets of 3 choice
questions. Participants were randomly assigned to one of the two blocks, and within each
block, the order of the alternatives was randomized to mitigate potential ordering effects.
The choice sets presented to participants included a "no-buy" option, allowing them to opt

out of purchasing any of the salmon alternatives if they preferred not to buy (Appendix D).
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Figure 23. Study design for determining sensory perception and willingness to pay for

sashimi products.

6.3.4 Choice Model

In this study, the Multinomial Logit (MNL) model was employed to analyse consumer
preferences for salmon products. The MNL model is widely used in choice modelling due to
its ability to provide interpretable results, making it a suitable tool for examining preferences
among multiple alternatives with discrete outcomes. Our decision to use the MNL model
was based on the relatively homogeneous characteristics of our sample, which included
similar age, education, income, and consumption habits. Given this homogeneity, the
assumption of uniform consumer preferences to be reasonable was considered. While the
MNL model assumes homogeneity in consumer preferences, it remains an effective tool for
analysing choice behaviour in contexts where variability within the sample is limited. The
MNL model is well-established in fields such as economics, transportation, and marketing
(Feng et al., 2022) and is based on the theory of random utility, which assumes that
individuals make choices by maximizing their utility (McFadden and Zarembka, 1974). By
modelling utility maximization behaviour, the MNL model provides a robust framework for
evaluating consumer decision-making processes, making it particularly relevant in studies
of food product preferences. In the MNL model, the systematic and random parts of utility
can be expressed mathematically as follows:

Equation 3

Ui]' = Bvl] + ei]-
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In equation 3, U;; is the total utility of alternative j for individual i, BV;; is the systematic part
of utility that represents the characteristics of the alternative, and e;; is the random part of
utility that represents random variation in individual preferences.

The utility model includes origin, ecolabel, and price as primary attributes directly
manipulated in the choice experiment, as these factors are essential in consumer decision-
making for farmed salmon products. Additionally, overall liking and the informed condition
are included to account for intrinsic preferences and contextual effects that realistically
influence consumer choices. Overall liking reflects consumers' sensory satisfaction, which
might impact utility even though it was not a direct attribute in the choice experiment. The
informed condition captures the effect of providing country-of-origin information, enabling
the model to examine how consumer preferences shift with added information about product
provenance. Thus, in Equation 3, the systematic part of utility was structured as follows:

Equation 4

Vij = B1(Origin);; + B, (Ecolabel);; + B3 (Price);; + B4(Overall liking);;
+ Bs(Informed condition);;+ B¢ (Age);; + B7(Gender);;
+ Bg(Household size);; + Bo(Education);; + B, (Income);;
+ B11(Aquatic food consumption frequency);; + B1,(Point of purchase);

+ B13(Tasted salmon before);

Where, B; represents the coefficient for origin (for Norway, Chile, or China), S, represents
the coefficient for ecolabel, S5 represents the coefficient for the price, S, represents the
coefficient for overall liking, S5 represents the coefficient for informed condition, and
Be througn 13 represent the coefficients for sociodemographic and lifestyle factors, such as age,
gender, household size, education, income, aquatic food consumption, point of purchase, and
whether the individual has tasted salmon before.

Furthermore, the probability of each alternative j for a given observation n based on the
values of the predictor variables X», x and their associated coefficients Sk in the context of
MNL (McFadden & Train, 2000) can be expressed mathematically as follows:

Equation 5

K
e2k=1PrXnjk

P,i= 7

In equation 5, P, ; represents the probability of alternatives j for observation n, X ;.
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represents the value of predictor variable k for observation n and alternatives j, 5 represents
the coefficient associated with predictor variable k, K represents the total number of predictor

variables, and J represents the total number of alternatives.

After the estimation of the multinomial logit model, the coefficients were used to calculate
the willingness to pay for each type of salmon through the Delta method (Daly et al., 2012).
Assuming that an individual has a binary choice situation (e.g., to either buy or not to buy),
the willingness to pay for a particular attribute can be calculated using the following
mathematical formula:

Equation 6

Battribute k

WTP,ttribute k = with SEwrp, and p value

Battribute price

Where, Byteribute k 1S the coefficient for the attribute k, Byteripute priceis the coefficient
for the price, SEWTPk is the standard error for WTP (calculated using the propagation

formula, and p value is the significance level of the WTP estimate.

In terms of implementation, alternative specific constants (ASCs) were included for three of
the four product alternatives, with the fourth serving as the reference category. All
sociodemographic and behavioural control variables—including age, gender, household size,
education, income, seafood consumption frequency, and previous tasting experience—were
introduced as individual-level covariates. Ordinal variables such as education, income, and
consumption frequency were treated as continuous predictors under the assumption of
monotonic effects on utility. This approach aligns with common practice in discrete choice
modelling, allowing for more parsimonious estimation and reducing the risk of
multicollinearity (Train, 2009). Binary variables were dummy coded (e.g., gender: male = 1,
female = 0), and product-level attributes such as origin, ecolabel, and price were alternative-
specific. The price variable was log-transformed to capture diminishing marginal utility.
Including these control variables allows us to capture the influence of individual
characteristics and prior experiences on utility, thus improving model fit and interpretability
by accounting for sources of systematic variation in preferences. A detailed description of all
variables, their types, and coding schemes is provided in Appendix (Table E.1.) Full

estimation procedures are outlined in Appendix E.
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6.3.5 Data Preparation and Analysis

Initially, the collected data was entered and organised in Excel and analyses were performed
in RStudio for Windows 1.4.1103 (RSTudio Team, 2024). Several R packages were
employed, each chosen for its specific functionality in addressing the needs of the study. The
ImerTest package (Kuznetsova et al., 2017) was used to perform significance testing for
mixed-effects models, which assess both fixed and random effects in our data. This was
crucial given that the study design included both fixed factors (e.g., product attributes) and
random factors (e.g., individual differences). The emmeans package (Lenth, 2022) was used
to estimate and compare marginal means for the sensory attributes (smell, taste, firmness,
juiciness and fattiness) of the sashimi samples under two conditions: blind and informed
tasting. To evaluate the relative importance of sensory traits for overall liking,

relaimpo package was utilised (Gromping, 2007) to determine which sensory attributes
(e.g., taste, texture, smell) had the greatest impact on consumer sensory perceptions.
The Apollo package (Hess & Palma, 2019) was employed to estimate a multinomial logit
(MNL) model, a method commonly used in discrete choice experiments for analysing
consumer choice data. The Apollo package was specifically selected due to its flexibility in

handling complex choice models and its efficiency in managing large datasets.

Descriptive analysis was conducted for socio-demographic characteristics, and aquatic food
consumption behaviour/habits. Data were presented in mean (standard deviation) for
continuous variables and percentage (number) for categorical variables. Hedonic liking data
was analysed employing a linear mixed model through the Im () — a function of the Ime4
package. The model comprised “samples” (Atlantic salmon from Norway versus Atlantic
salmon from Chile versus Rainbow Trout from China), “condition types” (blind versus
informed), and their “interaction ef fect” (salmon samples versus condition types). In the
model, consumers were entered as a random effect, while fixed factors considered were age,
gender, household size, education, income, seafood consumption frequency, seafood point
of purchase and previously tasted salmon. Overall liking, and sensory attributes (smell, taste,
firmness, juiciness and fattiness) were coded as dependent variables. F-statistics with
Satterthwaite approximations for a denominator of freedom was used to determine the effects
of categorical fixed factors. Further, the relative importance analysis for determining the
contributions of smell, taste, firmness, juiciness, and fattiness to overall liking was
determined. The multicollinearity between the considered sensory attributes was determined
through the variance inflation factors (VIF). Estimated marginal means (emmeans) were

estimated using Tukey adjustment to see how samples and conditions interacted.

138



The choice experiment data was formatted in “wide” format, with one row per observation,
before applying the MNL model in the preference space through a five-step procedure as

initialization > data > model parameters > model definition >
estimation and model output in the Apollo package. The model included an alternative-

specific constant (ASC) to account for baseline utility differences across the salmon
alternatives, adjusting for unobserved factors affecting consumer preferences. Using a
Revealed Preferences (RP) and Stated Preferences (SP) approach, the model settings defined
unique individual IDs and output parameters, followed by loading and processing the
dataset. Initial parameter estimates included ASCs and attribute coefficients for attributes
such as country of origin, ecolabel, price, and overall liking. The RP and SP segments were
defined separately within the model: the RP segment represented choices made without
country-of-origin information, while the SP segment reflected choices made when this
information was disclosed. The RP utilities were scaled by a mu_blind parameter and SP
utilities by mu_informed, indicating preference differences depending on origin
information. In the model, the price variable was log-transformed to account for the non-
linear relationship between price and consumer preferences. The natural logarithm of price
was used to model diminishing marginal utility for price increases. This transformation helps
stabilize model estimates and ensures that the effect of price on consumer utility diminishes
as the price level increases. The price variable was log-transformed to account for the non-
linear relationship between price and consumer preferences. The natural logarithm of price
was used to model diminishing marginal utility for price increases. This transformation helps
stabilize model estimates and ensures that the effect of price on consumer utility diminishes
as the price level increases. The log-transformed price was included as a key attribute in the
model, and its coefficient was interpreted as the percentage change in utility associated with
a percentage change in price. The models were then combined, with panel data handling
incorporated to account for multiple observations per individual. The final estimation step
used all inputs and defined probabilities. The model was estimated using Bierens-Green-
Williams algorithm (Bunch et al., 1993).

The MNL model coefficients in the preference space were subsequently used as priors for
MNL estimates in the willingness-to-pay (WTP) space through the apollo_deltaMethod
function. WTP values were derived by converting MNL model coefficients into WTP values,
with the price attribute as the numeraire in the WTP-space model. The Delta method results
provide estimated WTP coefficients based on price changes for different salmon origins,
reflecting the amount consumers are willing to pay for each attribute and the impact of price

changes on preferences for Norwegian and Chilean Atlantic salmon and Chinese rainbow.
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The R script used for model estimation is provided in Appendix E. In the model, categorical
variables were dummy coded with one level omitted as the reference category. For example,
in the case of country of origin, ‘domestic’ served as the reference. Income, education, and
consumption frequency were treated as continuous variables under the assumption of
monotonic effects on utility, whereas binary variables such as gender and previous tasting
experience were coded as 0/1. All coding decisions and reference categories are detailed in
Appendix E (Table E.1).

6.4 Results

6.4.1 Socio-demographic Characteristics

Table 16 presents the socio-demographic characteristics of the participants. The results show
that a total of 110 individuals took part in the taste-testing session. The majority of the
participants were females (59.1 %) aged 25 years or younger, possessing a level of monthly
income between CNY 3,001 and CNY 6,000, and holding educational qualifications at the
level of Master and above. Regarding the aquatic food consumption frequency, 40.9 % of
participants consume aquatic food 1-4 times per week. The preferred point of purchasing
seafood is seafood market/speciality shops (43.6 %), followed by restaurants/takeaways
(33.6 %), supermarket/discount stores (13.6 %), and e-commerce platforms (7.3 %). Further,
the majority of the participants prefer to eat seafood at dinner as a cold dish (41.8 %).
Participants consider health and nutrition (76.4 %), sensory appeal (66.4 %), quality (37.3
%), food safety (36.4 %), and price (30.9 %) as the top five important factors for consuming
seafood. The majority of the participants had previously consumed salmon (70 %).

Table 16. Socio-demographic characteristics of the participants, N = 110.

Sociodemographic characteristics | Categories Percent (n)
Age, y, mean + SD 24 +2
Gender, % (n) Male 40.9(45)
Female 59.1(65)
Household size, % (n) 2 20(22)
3 29.1(32)
4 or more 50.9(56)
Education High school degree 1.8(2)
Bachelor degree 25.5(28)
Masters and above 72.7(80)
Income (monthly) ¥ 3,000 and less 17.3(19)
¥ 3,001 — 6,000 33.6(37)
¥ 6,001 — 9,000 23.6(26)
¥ 9,001 —12,000 17.3(19)
¥ 12,001 and above 8.2(9)
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Aquatic food consumption Rarely 17.3(19)
frequency Less than once per week 33.6(37)
1 — 2 times per week 23.6(26)
3 — 4 times per week 17.3(19)
More than 4 times per week 8.2(9)
Preferred Point of Purchase Aquatic food market/Speciality stores 43.6(48)
Supermarket/discount stores 13.6(15)
Online (Taobao, JD.com) 7.3(8)
Restaurants/Takeaway 33.6(37)
Others 1.8(2)
Preferred meal contextS Breakfast and cold dish 5.5(6)
Breakfast and hot dish 2.7(3)
Lunch and cold dish 30.9(34)
Lunch and hot dish 30.9(34)
Snack and cold dish 34.5(38)
Snack and hot dish 12.7(14)
Dinner and cold dish 41.8(46)
Dinner and hot dish 30(33)
Important factor for consuming Health and nutrition 76.4(84)
aquatic food M Food safety 36.4(40)
Sensory appeal (Taste, Colour, etc) 66.4(73)
Price 30.9(34)
Quality (freshness, naturalness) 37.3(41)
Country of origin 12.7(14)
Production method (capture, farmed) 8.2(9)
Sustainability profile (better for climate change) 3.6(4)
Animal welfare (better for fish health and wellbeing) 1.8(2)
Have you ever consumed salmon | Yes 70(77)
before? No 30(33)

MMultiple-response options, SD represents Standard deviation, % represents a percentage,
n represents a number, and CNY represents Chinese Yuan.

6.4.2 Blind and Informed Tasting Sessions

Table 17 displays the estimated marginal means (z standard error) for consumer preferences
regarding sensory attributes and overall liking of salmon from Norway, Chile, and China
under both blind and informed tasting conditions. The findings showed that when consumers
received information about the provenance of Norwegian Atlantic salmon, their appreciation
for sensory attributes — such as taste, firmness, juiciness, and fattiness — as well as their
overall liking significantly increased. Additionally, the sensory attribute of ‘taste’ and overall
liking for Chilean Atlantic salmon also saw a significant rise (p < 0.05) when consumers
were informed about its country of origin. In contrast, no significant changes in sensory

attributes or overall liking were observed for Chinese trout salmon.
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Table 3. Estimated marginal means (+ standard error) and the difference in consumer liking

scores for sashimi under blind and informed conditions.?

Sashimi sample Sensory Attributes Type Difference p-value
Blind Informed

Norway Smell 4.49+0.24 4.73+0.24 0.236 0.144
Taste 4.74+0.27 5.14+0.27 0.391 0.036
Firmness 4.93+0.28 5.31+0.28 0.381 0.032
Juiciness 4.8610.28 5.40+0.28 0.545 0.001
Fattiness 5.21+0.27 5.61+0.27 0.400 0.026
Overall liking 4.90+0.26 5.43+0.26 0.527 0.002

Chile Smell 4.18+0.24 4.33+0.24 0.145 0.368
Taste 3.96+0.27 4.40+0.27 0.436 0.019
Firmness 4.49+0.28 4.45+0.28 -0.045 0.799
Juiciness 4.60+0.28 4.84+0.28 0.236 0.176
Fattiness 4.66+0.27 4.76x0.27 0.100 0.578
Overall liking 4.28+0.26 4.79+0.26 0.518 0.003

China Smell 4.24+0.24 4.36+0.24 0.118 0.464
Taste 4.24+0.27 4.38+0.27 0.145 0.436
Firmness 4.77+0.28 4.62+0.28 -0.154 0.386
Juiciness 5.02+0.28 4.90+0.28 -0.118 0.499
Fattiness 4.86+0.27 4.80+0.27 -0.054 0.761
Overall liking 4.61+0.26 4.84+0.26 -0.227 0.192

3Data gathered from 110 untrained consumers. °Fixed factors considered were age,
gender, household size, education, income, seafood consumption frequency, seafood point
of purchase and previously tasted salmon, and consumers as random factors. Degrees-of-

freedom method: kenward-roger. Bold numbers represent significant differences.

6.4.3 Contributions of Sensory Traits to Overall Liking

Table 18 outlines the contributions of various sensory traits to overall liking. The findings
reveal that taste had the largest impact at 34.48 %, followed by fattiness at 20.29 %, juiciness
at 19.56 %, smell at 18.07 %, and firmness at 6.58 %, resulting in a total R? of 41.52 %. The
variance inflation factors (VIF) for the variables are all below 3.3, indicating no
multicollinearity and confirming the reliability of the contributions to overall liking for these

sensory traits.
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Table 18. Relative Important sensory attribute for overall liking.

Sensory attribute| Relative importance| 95% lower confidence | 95% upper VIF
percentage interval confidence
interval
Smell 19.58 0.129 0.258 2.005
Taste 34.49 0.380 0.527 2.476
Firmness 16.31 0.081 0.212 2.485
Juiciness 13.31 -0.040 0.103 2.829
Fattiness 16.31 0.085 0.223 2.862

R? represents 71.22%, VIF represents the Variance Inflation Factor

6.4.4 Impact of the Country-of-Origin Information on the Overall Liking Score
Table 19 showed that the overall liking score was significantly influenced by whether
participants had previously tasted salmon (F (1, 627) =11.071; p = 0.000), the type of sample
(F (2, 627) = 7.199; p = 0.000), and the condition type (F (1, 627) = 6.009; p = 0.014).
Additionally, post hoc analysis results (Table 19) indicated that the estimated marginal mean
(x standard error) for the overall liking score of Chinese trout salmon was higher than that
of Chilean Atlantic salmon (A = 0.609 £ 0.236, p = 0.027) but lower than that of Norwegian
Atlantic salmon sashimi (A = 0.018 + 0.236, p = 0.996) in the blind condition. In this
condition, Norwegian Atlantic salmon had a significantly higher overall liking score
compared to Chilean Atlantic salmon (A = 0.627 + 0.236, p = 0.021).

Table 19. Mixed effect model of overall liking.

Factors Overall Liking Score

F Df1 Df2 p-value
Age 1.153 9 191 0.327
Gender 0.498 1 191 0.480
Household size 0.631 2 191 0.532
Education 3.883 2 191 0.022*
Income 1.023 4 191 0.396
Point of purchase 1.639 4 191 0.166
Seafood consumption frequency 1.552 3 191 0.202
Tasted salmon before 9.604 1 191 0.002**
Sashimi Samples 14684 |2 436 0.000***
Condition types 16.028 |1 191 0.000***

Fixed effect = age, gender, household size, education, income, seafood consumption
frequency, point of purchase and previously tasted salmon, consumers as a random factor.

In the informed condition (Table 20), the overall liking score for Chinese trout salmon was
not significantly different from that of Chilean Atlantic salmon (A = 0.045 + 0.236, p =
0.979). However, both Chilean Atlantic salmon (A = 0.636 + 0.236, p = 0.019) and Chinese

trout salmon (A =0.590 £ 0.236, p = 0.033) were significantly different from the Norwegian
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Atlantic salmon sample.

Table 20. Impact of country-of-origin information on overall liking score.?*%

Condition | Sashimi Sample | Estimates| Standard | Df t ratio p-value

types error

Blind Chile—China | -0.336 | 0.169 436 -1.989 0.116
Chile — Norway | -0.627 | 0.169 436 -3.709 0.000
China— Norway | -0.018 | 0.169 436 -1.720 0.198

Informed Chile—China | -0.045 | 0.169 436 -0.269 0.961
Chile — Norway | -0.636 | 0.169 436 -3.763 0.000
China—Norway | -0.590 | 0.169 436 -3.494 0.001

2 determined through post hoc comparison with Tukey adjustment, ®dependent variable is
the overall liking score, “fixed factors in the model were age, gender, household size,
education, income, seafood consumption frequency, seafood point of purchase and
previously tasted salmon, Yrandom factor in the model was consumer. Df represents

degrees of freedom. Bold numbers represent significant differences.

6.4.5 Choice Experiments

The goodness-of-fit statistics for the Multinomial Logit (MNL) model suggest a reasonable
fit (Table 21). The Pseudo R? value of 0.153 indicates a moderate level of explanatory power,
while the Adjusted R? of 0.144 accounts for the number of predictors in the model. The log-
likelihood value of -1523.85, the Akaike Information Criterion (AIC) of 3081.7, and the
Bayesian Information Criterion (BIC) of 3169.52 provide additional metrics for evaluating
the model’s fit and relative quality, with lower values suggesting a better fit (Vrieze, 2012).
Although the model reveals significant predictors such as ecolabel, price, overall liking, and
sociodemographic and lifestyle factors, it explains a moderate proportion of the variation in
preferences, as indicated by the Pseudo R2.

Based on the MNL model parameter estimates (Table 21) consumers' preferences for salmon
reveal several key insights. The alternative-specific constants (ASC) for alternatives 2 and 3
are not statistically significant, with p-values of 0.06 and 0.07, respectively, suggesting that
these alternatives do not stand out to consumers in any significant way based on unobserved
factors. The result indicated that the country of production did not impact consumer utility
unless consumers were informed about the provenance. This suggests that country-of-origin
information plays a role in shaping consumer preferences when it is available, supporting
H2: consumer preference for farmed salmon is positively influenced by country-of-origin
information when disclosed. Additionally, the results show that overall liking of the salmon
was associated with higher utility, meaning consumers derived greater satisfaction from

products they rated more favourably. This confirms H3, as overall liking positively
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influences consumer preference for farmed salmon. Conversely, as the price of salmon
products increased, the level of consumer utility decreased, indicating a negative relationship
between price and consumer preference. Therefore, H4 is supported. Further, product eco-
labels had a positive impact on utility, suggesting that consumers are willing to pay a
premium for salmon produced to international certification standards. This supports H5, as
eco-labels positively influence consumer preference for farmed salmon. Education and
aquatic food consumption frequency also significantly influence preferences, with education
having a positive effect and frequent seafood consumption having a negative effect,
supporting hypotheses H6 d and f. Tasted salmon before has a significant negative impact,
indicating that those who have previously tasted salmon are less likely to choose it,

supporting H6h. Other factors such as age, gender, household size, income, and point of

purchase were not statistically significant, rejecting hypotheses H6a, b, c, e, and g.

Table 21. The results of the multinomial logit (MNL) model estimate of consumers’ salmon

preferences.
Multinomial logit model

Attributes and model details Coefficient | Standard Error| t-ratio | p-value
ASC (alternative 1) Reference
ASC (alternative 2) 0.096 0.060 1.6 0.06
ASC (alternative 3) -0.105 0.070 -1.5 0.07
Norway Atlantic salmon 1.158 1.576 0.7 0.23
Chile Atlantic salmon 1.159 1.576 0.7 0.23
China trout salmon 1.465 1.586 0.9 0.18
Ecolabel 0.355 0.077 4.6 0.000***
Price -0.485 0.114 -4.3 0.000***
Overall liking 0.293 0.043 6.7 0.000***
Informed about country of origin 1.597 0.223 7.2 0.000***
Age 0.034 0.084 0.4 0.34
Gender 0.082 0.462 0.2 0.43
Household size 0.124 0.298 0.4 0.34
Education 0.496 0.296 1.7 0.05*
Income -0.023 0.271 -0.1 0.47
Aquatic food consumption frequency| -0.434 0.251 -1.7 0.04*
Point of purchase -0.046 0.149 -0.3 0.38
Tasted salmon before -1.122 0.327 -34 0.000***
Observations
Pseudo R2 0.153
Adjusted R2 0.144
Log-likelihood -1523.85
Akaike Information Criterion 3081.7
Bayesian Information Criterion 3169.52

*p < 0.05, ***p < 0.001, bold numbers represent statistically significant.
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The WTP estimates from Table 22 provide significant insights into consumer preferences for
salmon. Importantly, there are no significant differences in WTP across countries of origin,
as indicated by the estimates for Norway, Chile, and China (p > 0.05). This finding
challenges the expectation that imported Atlantic salmon would command a price premium
over domestic trout salmon, suggesting that the country of production alone does not justify
higher consumer spending when sensory attributes and other factors are considered.
However, the presence of ecolabel (WTP =0.731) is influenced by their overall liking of the
product (WTP = 0.603). Education also has a positive effect on WTP (1.023), with more
educated consumers willing to pay higher prices. However, the result for being informed
about the country of origin is particularly notable, as it significantly reduces WTP (-3.291),
contradicting the hypothesis that country-of-origin information would enhance consumer
preferences (H2). This suggests that consumers may have negative associations with certain
countries when informed about the origin, rather than being positively influenced by the
disclosure. Consumers who have tasted salmon before also show a lower WTP (-2.312),
indicating that prior experience with salmon results in a lower willingness to pay a premium
for salmon. Demographic factors, such as age, gender, household size, and income, do not
significantly influence WTP, and factors like point of purchase show no significant impact.
Frequent aquatic food consumption negatively affects WTP (-0.894), suggesting that regular
aquatic food consumers are less willing to pay a premium price for salmon.

Table 22. Willingness-to-Pay (WTP) estimates for consumer preferences related to salmon.

Factors WTP Standard Error p-value
ASC (alternative 1) Reference

ASC (alternative 2) 0.096 0.060 0.06
ASC (alternative 3) -0.105 0.070 0.07
Norway Atlantic salmon 2.386 2.627 0.359
Chile Atlantic salmon 2.389 2.631 0.359
China trout salmon 3.019 2.650 0.247
Ecolabel 0.731 0.166 0.000***
Overall liking 0.603 0.106 0.000***
Informed about country of origin -3.291 0.599 0.000***
Age 0.069 0.085 0.414
Gender 0.169 0.385 0.660
Household size 0.256 0.249 0.298
Education 1.023 0.356 0.001**
Income -0.047 0.177 0.788
Aquatic food consumption frequency | -0.894 0.264 0.000***
Point of purchase -0.094 0.134 0.480
Tasted salmon before -2.312 0.580 0.000***

**p < 0.01, ***p < 0.001, bold numbers represent statistically significant.
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6.5 Discussion and Strategic Implications
The result of the study shows that country of origin significantly affects consumer
preferences in the Chinese salmon market. In a blind taste test, Chinese consumers did not
perceive a significant quality difference between domestic rainbow trout and imported
Atlantic salmon from Norway and Chile. Interestingly, they preferred domestic rainbow trout
over Chilean Atlantic salmon. However, informing consumers of the origin significantly
shifted their preference toward Norwegian and Chilean Atlantic salmon. This shift can be
partly explained by the prevailing perception in China that imported food, particularly from
developed countries, undergoes stricter quality control, traceability, and inspection processes.
Historical food safety scandals in China—such as melamine in milk powder (Li et al., 2019)
and counterfeit meat incidents (Niu et al., 2024)—have made consumers more cautious and
inclined to trust foreign-sourced foods. Thus, when the provenance was revealed, Norwegian
and Chilean salmon may have been viewed as safer or more premium choices, even though
sensory differences were not readily perceived in the blind condition. This suggests that
country of origin information influences Chinese consumers’ perceptions of salmon sensory
quality. These findings are consistent with previous literature that emphasizes the importance
of provenance in consumer food choices (Boncinelli et al., 2018; Cantillo et al., 2020;
Rodriguez-Salvador & Calvo Dopico, 2023; Sigurdsson et al., 2020).
Interestingly, while the country of production did not enhance WTP overall, the disclosure
of country-of-origin information led to a notable reduction in WTP in certain cases, contrary
to the hypothesis that it would enhance consumer preferences (H2). This unexpected
outcome suggests that consumers may harbour negative associations or scepticism about
specific origins, likely influenced by food safety concerns or cultural biases. Although
Norwegian and Chilean Atlantic salmon benefit from reputations for high quality, reinforced
by origin information, domestic rainbow trout faced challenges in achieving similar
perceptions. These findings highlight a critical trust gap in domestically produced salmon,
highlighting the importance of building consumer confidence through certifications and
effective communication about quality and safety.
The lack of significant differences in WTP between Norwegian and Chilean Atlantic salmon
and domestic trout further complicates the narrative. While prior assumptions might expect
higher WTP for imported products due to their perceived quality, this result suggests that
Chinese consumers do not assign a monetary premium based solely on origin when other
factors, such as sensory attributes, are comparable. This finding emphasizes the need for
domestic producers to focus on competitive differentiation through sustainability
certifications or traceability systems to compete effectively with imported salmon.
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The stronger preference for Norwegian and Chilean Atlantic salmon in the informed
condition can be partially explained by the familiarity and positive associations Chinese
consumers have with these countries. Norwegian Atlantic salmon has enjoyed longstanding
popularity in sushi and sashimi dishes in Japan and has successfully penetrated the Chinese
market (Norwegian Seafood Council, 2022). In contrast, the practice of eating raw fish
originated in southern China before 200 C.E., with dishes like “Shunde-style sashimi”, but
trout—often sold as salmon in China—is not widely consumed across the country. This
limited familiarity may contribute to consumers being less discerning about the sensory
quality of salmon products (Newman, 2004). Consumers' evaluation of food products is
influenced by their familiarity with the items. Maheswaran (1994) found that when
consumers are not familiar with a country’s product, they use the country’s image as a “halo
effect” for evaluating the products.

The proximity of production to consumers may partly explain why Chinese rainbow trout
was equally liked as Norwegian Atlantic salmon in the blind test. Shorter transportation
distances can help maintain product freshness, a critical factor in quality perception (Carlucci
et al., 2015). Additionally, in the absence of contextual cues like country of origin,
consumers likely relied solely on intrinsic sensory attributes such as taste and texture—areas
where domestic trout performed comparably. However, China's relatively recent experience
with farming rainbow trout, compared to traditional species like tilapia or carp, means that
consumer familiarity and confidence in this product are still developing. Once country-of-
origin information was revealed, consumer judgments appeared to shift from purely sensory
to more perception-driven evaluations. Pre-existing biases or heuristics—such as the belief
that Norwegian salmon is of higher quality due to its international reputation and stringent
regulation—overrode their initial impressions (Monaco et al., 2024). This indicates that
consumer perception of quality is not just shaped by taste but is strongly influenced by trust,
familiarity, and branding. To compete more effectively, domestic producers should aim to
strengthen consumer trust by emphasizing third-party certifications, sustainability practices,
and transparent traceability—attributes increasingly appreciated by Chinese consumers (Xu
etal., 2024; Xuetal., 2012; Yinetal., 2022; Zhang et al., 2020).

The study also highlights the persistent issue of food fraud in China, where consumers are
increasingly sceptical about the authenticity of domestically produced food. In this context,
transparency regarding origin and the use of certification labels may help alleviate consumer
concerns and build trust. As suggested by Kendall et al. (2018), the inclusion of authenticity
cues—such as traceability information or certification labels—can enhance consumer trust

in food safety and quality.
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The study indicated that consumers’ overall liking of salmon significantly influences their
utility, with sensory attributes such as taste, colour, and appearance being crucial factors in
their purchasing decisions, and these findings are consistent with previous studies (Dang,
2010; Wang, De Steur, et al., 2015). Marketers targeting the Chinese market should focus on
sensory-related strategies, such as promoting the darker red colour of salmon, which has
been shown to increase consumer willingness to pay (Zheng et al., 2021). Organizing taste-
testing events at various retail locations, including grocery stores, farmers' markets, or food
festivals, enables consumers to try the salmon to determine sensory appeal and increase
familiarity.

In addition to the key factors such as ecolabels, price, and overall liking, the analysis revealed
that education positively influences consumer preferences, suggesting that more educated
consumers may place greater value on attributes like product quality or sustainability.
Frequent seafood consumption and prior experience with salmon, however, were associated
with lower preferences, potentially indicating a saturation effect or unmet expectations from
past experiences. Conversely, most demographic factors such as age, gender, and income
showed no significant impact, except for education, which had a positive and significant
effect on consumer preferences. This highlights the need to tailor marketing strategies based
on lifestyle, sensory attributes, and educational levels to better resonate with consumers.

In sum, these findings add new insights into Chinese consumer preferences for aquatic food,
showing that provenance information can significantly shift preferences toward imported
salmon, despite similar sensory qualities between domestic and international products. It
highlights that Chinese consumers tend to prioritize food safety and trust in product origin,
suggesting that domestic products can gain favour if these concerns are addressed. The study
emphasizes the importance of certification and transparent supply chains in building
consumer trust, recommending that the Chinese aquaculture industry promote the safety,

traceability, and quality of local products.

6.5.1 Strengths and Limitations of the Study

This study makes a novel contribution by integrating sensory evaluation with a hypothetical
choice experiment to assess Chinese consumer preferences for salmon, focusing particularly
on the influence of country-of-origin information. By linking sensory liking data with discrete
choice behaviour, it advances our understanding of how extrinsic cues and intrinsic quality
perceptions interact in shaping consumer decision-making.

One strength of the study lies in the use of a joint revealed preference (RP) and stated

preference (SP) multinomial logit (MNL) model, which allowed for the evaluation of
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consumer choices in both blind and informed conditions. The model incorporated a range of
product attributes—origin, ecolabel, price, and liking—as well as sociodemographic and
behavioural covariates. This structure provided a robust framework to evaluate the effect of
contextual information on consumer utility. The Apollo package in R enabled the flexible
estimation of RP and SP scale parameters, and the use of a log-transformed price variable
captured diminishing marginal disutility, improving model interpretability.

Nevertheless, there are several limitations. First, although the choice experiment included a
real sensory tasting component, the choice task itself was hypothetical. This introduces the
potential for hypothetical bias, where consumers stated preferences may not reflect actual
purchasing behaviour (Caputo & Scarpa, 2022). Future studies should consider using
incentivized or real-choice scenarios to enhance ecological validity.

Second, the sample size, while typical for sensory studies, was relatively small and
demographically narrow. The participants were predominantly female, under the age of 25,
and highly educated. This lack of diversity limits the generalizability of the findings to the
broader Chinese population. Future research should employ larger, more representative
samples and apply segmentation analyses to explore how preferences vary by consumer group,
such as age, income, or education.

From a modelling perspective, another limitation concerns the assumption of homogenous
preferences in the MNL framework. The MNL model assumes that consumer preferences are
consistent across individuals and satisfies the independence of irrelevant alternatives (11A)
property. These assumptions may not hold, especially given the potential unobserved
heterogeneity in preference structures. Although observable heterogeneity was partially
addressed through the inclusion of individual-level covariates (e.g., age, income, education,
consumption frequency), more flexible models such as mixed logit or latent class analysis
could better capture variation in taste parameters and decision strategies.

Additionally, all ordinal control variables (e.g., income, education, taste rating) were treated
as continuous in the model under the assumption of monotonicity. While this is a common
and parsimonious approach in discrete choice modelling, it does not capture potential non-
linear or threshold effects that could exist across categories. Future research could explore
alternative coding strategies (e.g., dummy coding or categorical effects) where sample size
allows.

Product-level limitations should also be noted. Differences in storage and handling may have
influenced the sensory quality of samples. Specifically, while the Norwegian Atlantic salmon
sample was ice-fresh, the Chilean Atlantic salmon and Chinese rainbow trout samples were

previously frozen and thawed, which may have altered sensory attributes such as texture and
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flavour (Alizadeh et al., 2007). These differences were unavoidable but should be controlled
in future studies to ensure comparability of samples.

Lastly, the study introduced regulatory information regarding the classification of rainbow
trout as salmon. While necessary for clarity, this may have influenced perceptions beyond
sensory or origin attributes, introducing a possible framing effect. Future studies should
investigate how consumers respond to regulatory cues and whether such information alters
preference formation. Moreover, future research could expand the model to include other
relevant extrinsic factors such as food safety certifications, farming methods, or nutritional

information, which are increasingly important in consumer decision-making.

6.6. Conclusion
This study demonstrates that Chinese consumers initially perceived no significant sensory

differences between domestic rainbow trout and imported Atlantic salmon from Norway and
Chile in blind taste tests, with a preference for domestic trout over Chilean Atlantic salmon.
However, when informed of the product's origin, consumer preferences shifted in favour of
Norwegian and Chilean Atlantic salmon, emphasizing the significant role that provenance
information plays in shaping perceptions of imported aquatic food. Interestingly, no
significant differences were observed in consumers' WTP for salmon based on the country of
origin, indicating that origin alone does not warrant higher consumer spending when sensory
attributes and other factors are comparable. Moreover, when informed about the country of
origin, WTP decreased in certain cases, highlighting potential negative associations or
scepticism tied to specific origins. Furthermore, sociodemographic factors (such as education)
and lifestyle factors (such as prior experience with salmon and frequency of aquatic food
consumption) influenced consumer preferences. Consumers prioritized taste in their overall
satisfaction, while other factors such as country of origin, eco-labels, price, and product appeal
also affected their WTP.

In comparing the Chinese and European markets, European consumers often value local
products for their freshness and environmental benefits, while Chinese consumers tend to
prefer international salmon, likely due to concerns about local food safety. Improving the
perception of domestic products in China will require enhanced quality controls and greater
supply chain transparency to address these concerns. Emphasizing the safety and unique
qualities of local products could build consumer trust and increase willingness to pay for
domestic aquatic food options.

Additionally, the study highlights an opportunity to spotlight the comparable sensory

qualities of domestic rainbow trout to imported Atlantic salmon. Country-of-origin labelling
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regulations further support this goal by providing transparency and reassuring consumers
about product authenticity, quality, and safety. From a marketing standpoint, domestic trout
marketers should focus on sensory qualities—taste, smell, colour, and texture—and consider
offering tasting events or samples to build familiarity and boost purchase intent.
Economically, the study highlights that consumers’ willingness to pay depends on both
sensory qualities and product origin. Thus, domestic producers can position Chinese rainbow
trout competitively by emphasizing its sensory profiles, along with targeted promotional
efforts. Meanwhile, premium imported Atlantic salmon holds potential in the high-end
market, where consumers are willing to pay more for certifications related to sustainability
and traceability.

Industrially, the study highlights the importance of transparency and certification in building
trust. Both domestic and international salmon producers and suppliers should invest in
ecolabels and traceability to meet the growing demand for sustainably sourced aquatic food,
especially where food safety is a primary concern. Enhanced food safety standards and
traceability for domestic aquatic food products could shift consumer perceptions and boost

demand for Chinese rainbow trout.
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Chapter 7 General Discussion on the Strategical Recommendations for European
Aquaculture

This chapter outlines strategic recommendations to enhance the growth and development of
the European aquaculture sector, based on insights from Chapters 2 to 6. Central to these
recommendations are three priorities: enhancing societal acceptance, promoting quality,
safety, and environmental sustainability, and improving transparency — vital for fostering
long-term growth and public trust. This chapter also serves as a broader synthesis of the
study’s contributions to the literature on global aquaculture markets, consumer behaviour,
and aquatic food trade. Drawing from the six objectives outlined in Chapter 1, the findings
reveal significant insights into how cultural, socioeconomic, and informational factors shape
aquatic food consumption across regions, particularly in China. While the strategic lens
remains central, this final chapter highlights novel contributions, emerging contradictions,

and future directions for advancing international aquaculture research.

7.1 Enhancing Societal Acceptance of European Aquaculture

Chapter 2 highlighted that societal perceptions of aquaculture in Europe are shaped by
concerns over sustainability, environmental impact, and ethical practices. To address these
concerns and foster broader societal acceptance, the aquaculture industry must adopt a multi-
faceted strategy that emphasizes education, transparency, collaboration, and innovation. A
key priority is to develop targeted communication strategies that dispel misconceptions about
aquaculture’s role in food security and sustainability. Similar approaches have worked in
sectors like renewable energy, where public campaigns highlighting benefits and addressing
concerns have increased acceptance (Devine-Wright, 2011; Wolsink, 2007), and genetically
modified crops, where education and evidence-based outreach improved understanding in
regions with initial resistance (Bennett et al., 2013; Hails & Kinderlerer, 2003; Lucht, 2015).
Collaborative efforts with mainstream media, bolstered by partnerships with social media
influencers and educational institutions, can help bridge the knowledge gap among the
public. Tailored messaging, particularly on social media platforms, can resonate with
younger demographics by highlighting aquaculture’s contributions to sustainable food
systems, offering a compelling counter-narrative to the often-negative portrayals in

traditional media.

Promoting sustainability credentials is another essential step toward building consumer

confidence. Certifications such as the Aquaculture Stewardship Council (ASC) and Global
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Good Agricultural Practices (Global GAP) demonstrate industry commitment to responsible
practices. However, their visibility and consumer awareness need to be enhanced.
Transparency in labelling and clear communication about sustainability achievements—
such as reductions in antibiotic use and pollution—can reassure consumers and encourage
support for eco-labelled products. However, certifications are often criticized for
greenwashing or supporting 'good actors,’ raising credibility concerns. Similar issues occur
in sectors like wild-capture fisheries and textiles. For instance, while eco-labels like the
Marine Stewardship Council (MSC) promote sustainable seafood, they sometimes overlook
unsustainable practices within certified operations (Jacquet et al., 2010; Nygaard, 2023).
Similarly, ethical certifications in Bangladesh's textile industry have faced scrutiny for weak
enforcement and failure to address systemic issues like worker exploitation (Khan et al.,
2020; Sakamoto et al., 2019). To address such criticisms, certification schemes must
strengthen criteria, enforce robust auditing, and prioritize transparency to ensure their
credibility and effectiveness. Additionally, adapting these schemes to regional preferences
and emerging market requirements could further enhance their impact and public trust.

Engaging stakeholders through inclusive and transparent practices is critical to building trust
and addressing resistance to aquaculture initiatives. Actively involving local communities
and environmental organizations in decision-making processes can create mutually
beneficial outcomes and foster goodwill. Transparency in operations, such as sharing
accessible data on environmental impacts and antibiotic usage, demonstrates accountability
and reinforces public confidence in the industry’s sustainability commitments. For example,
involving local communities in the site selection process can help address concerns about
habitat disruption and ensure that environmental and social considerations are considered
(Guthrie et al., 2024). Additionally, setting clear employment norms, such as fair wages and
safe working conditions, can help address potential labour concerns, as seen in the efforts to
improve labour standards in agriculture, where addressing these issues has been central to
ensuring sustainability and social responsibility (Raikes & Gibbon, 2000). Transparency in
operations, including sharing accessible data on environmental impacts, antibiotic usage, and
adherence to labour standards, demonstrates accountability and reinforces public confidence
in the industry’s sustainability commitments (Leith et al., 2014; Weitzman et al., 2023).
Acknowledging these complexities and taking proactive steps to address them can help foster

greater social license to operate and increase industry legitimacy.

Innovation plays a crucial role in enhancing aquaculture’s environmental performance and
public image. Diversifying production to include species groups like shellfish and seaweed

and other finfish such as trout, tilapia, or even species like carp and catfish, can help mitigate
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concerns about intensive aquaculture practices. These species have different environmental
requirements and growth characteristics, which can spread the ecological impact across a
broader range of farming systems. For example, tilapia and catfish are hardy species that can
be farmed in diverse conditions (Cucherousset et al., 2018; Fitzsimmons et al., 2011; Kumar
et al., 2023), while trout farming often utilizes sustainable freshwater systems, particularly
in Europe, where efficient flow-through and RAS technologies help minimize environmental
footprints while maintaining high production standards (d’Orbcastel et al., 2009; Martins et
al., 2010). Integrating these species with shellfish and seaweed can create diverse
aquaculture systems that help balance ecological impacts, reduce waste, and improve the
overall sustainability of the industry (Chopin et al., 2001, 2012). Further, Integrated Multi-
trophic Aquaculture (IMTA), which creates balanced ecosystems by farming complementary
species, offers an opportunity to minimize waste, improve nutrient cycling, and increase
overall sustainability (Buck et al., 2018; Troell et al., 2009). However, in Europe, these
practices remain largely at the pilot scale, with limited commercial adoption due to
challenges such as market readiness, regulatory barriers, and investment costs. Advancing
alternative feed sources, such as plant-based or insect protein, and reducing reliance on
antibiotics through improved management practices and vaccines are key innovations,
though these approaches are subject to ongoing debate. While plant-based and insect protein
has the potential to reduce environmental impacts and improve sustainability, challenges
related to feed efficiency, nutritional adequacy, and consumer acceptance remain (Ansari et
al., 2021; Gémez et al., 2019; Kaiser et al., 2021; Van Huis, 2013). For instance, plant-based
diets may not fully replicate the nutritional profile of fishmeal, leading to concerns about
growth rates and overall fish health (Tacon & Metian, 2015). Additionally, consumer
acceptance of insect-based proteins remains mixed, with cultural and sensory perceptions
influencing their adoption (Verbeke et al., 2015). Similarly, the reduction of antibiotic use
is a complex issue, with concerns around disease management and the development of
resistance (Hossain et al., 2022; Santos & Ramos, 2018). However, by focusing on research
and development, along with more effective regulatory frameworks, the industry can work
towards solutions that align with both consumer expectations for sustainability and the

industry's need for operational efficiency

Harmonizing policies across European Union member states is a crucial step in fostering
societal acceptance and strengthening the aquaculture sector. Clear and consistent regulatory
frameworks can support the adoption of innovative technologies, enhance governance, and
tackle shared challenges such as disease management, climate change adaptation, and
sustainable resource use across various species and farming systems (Bostock et al., 2016;
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Martins et al., 2010). For example, species like salmon and trout, which dominate European
markets, require high welfare and environmental standards that can also influence consumer
preferences and export opportunities. Aligning welfare standards regionally is particularly
critical, given the growing emphasis on animal welfare among European consumers
(Ankamah-Yeboah et al., 2019; Budhathoki et al., 2021). Welfare-friendly practices,
certifications, and technologies are not only essential for maintaining ethical aquaculture but
can also enhance the competitiveness of European producers in their domestic and
international markets. Tailored marketing approaches are necessary to strengthen the
perception of European aquaculture products as high-quality, sustainable, and welfare-
compliant, drawing parallels with successful branding efforts in other sectors, such as
organic farming or the protected designation of origin (PDO) for European cheeses, whiskey,
and wines (Mora & Menozzi, 2009; Padel & Foster, 2005).

Exporting this model to Asia or other regions requires caution, as the distinct preferences
and regulatory environments in emerging markets may not align with European standards
(Bush et al., 2019). While European welfare and sustainability credentials could appeal to
premium consumers in Asian markets, the broader demand in these regions often prioritizes
affordability over certifications (Budhathoki et al., 2022; Malcorps et al., 2021). This
highlights the need for European producers to focus on consolidating their image within their
home market while selectively exploring external opportunities where their standards are
valued. A dual strategy—tailoring marketing efforts to European consumers while cautiously
expanding to niche global markets—can help reinforce the industry's leadership and

reputation in ethical and sustainable aquaculture.

7.2 Enhancing European Aquaculture's Competitiveness in the Chinese Aquatic
Food Market

Objective 2 and Objective 3 are addressed through an in-depth analysis of Chinese
consumption behaviour and the growing demand for high-value aquatic food. By identifying
key attributes valued by urban Chinese consumers (e.g., food safety, nutrition, and
traceability), this study provides new empirical insights that contribute to a richer
understanding of Asia’s evolving aquatic food landscape. The complexity of this market is
highlighted by diverging preferences among demographic groups, including urban vs. rural
and young vs. older consumers, suggesting that segmentation strategies are essential for
market penetration. The growing demand for aquatic food in Asia, particularly among safety-
and health-conscious consumers in China, presents a significant opportunity for European

aquaculture to expand its market share. This thesis highlights that Chinese consumer
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preferences have evolved significantly due to economic growth, urbanization, and
heightened health awareness. Affluent urban consumers increasingly demand high-value
imported species like salmon, lobster, abalone, and sea cucumber, driven by perceptions of
superior safety and quality, often associated with international brands and robust traceability
systems. To effectively penetrate this lucrative market, European aquaculture producers,
along with broader supply chain actors such as feed manufacturers, seed suppliers, and
equipment providers, must adopt a multifaceted strategy that emphasizes product safety and
quality, sustainability, and consumer education. Collaboration across the supply chain is vital
to ensure consistent quality and traceability, from the sourcing of high-quality feed and seed
to the adoption of advanced farming equipment and technologies that enhance production
efficiency. Additionally, enhancing the attributes of aquatic products—including taste,
texture, safety, and quality—should be a priority. This effort must be complemented by
attractive and informative packaging that effectively communicates freshness, sustainability
credentials, safety, and nutritional benefits. A cohesive approach across the supply chain will
strengthen the reputation of European aquaculture and its ability to meet the expectations of

discerning Asian consumers.

Strengthening distribution channels is also crucial for ensuring that European aquatic foods
are readily available across diverse retail settings, particularly in e-commerce platforms like
JD.com and Alibaba, which have reshaped consumer purchasing habits in China. These
channels target urban consumers seeking convenient foods, who increasingly favour modern
retail options over traditional wet markets. Lessons from these retail innovations could
inform future European policies to enhance domestic consumption, such as utilising e-
commerce to improve access to fresh, sustainable aquatic food while reducing reliance on
environmentally taxing distribution channels (Dannenberg et al., 2020; Zeng et al., 2017).
Technologies such as advanced refrigeration, vacuum packing, and sea freight optimisation
can significantly reduce the carbon footprint associated with fresh salmon air freight
(Farmery et al., 2015), aligning with sustainability goals and addressing consumer demand
for environmentally responsible products. By optimizing logistics and supply chain
efficiency, European aquaculture products can guarantee the timely delivery of high-quality
products, aligning with sustainability goals and further enhancing consumer satisfaction
while minimizing environmental impact (Budhathoki et al., 2024).
Building brand trust through rigorous food safety and quality standards is another critical
aspect of this strategy but should be complemented with marketing strategies specifically
tailored to the Chinese market. European aquaculture producers are recognized for their high
safety standards and robust traceability systems. However, there is an opportunity to
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strengthen marketing strategies aimed at the Chinese market. Emphasizing adherence to
international certifications, such as Best Aquaculture Practice (BAP) and Aquaculture
Stewardship Certification (ASC), could enhance credibility among Chinese consumers, who
prioritize safe, premium products. From a Chinese consumer perspective, an eco-label may
not only signify sustainability but also serve as a marker of "Western provenance,’ which is
often associated with higher quality. As a result, eco-labelling could influence purchasing
decisions by acting more as a symbol of product prestige and foreign origin than as a direct
signal of environmentally responsible practices. Additionally, promoting the nutritional
benefits of aquatic foods—particularly the omega-3 fatty acids found in species like
salmon—can effectively resonate with the health-conscious segment of the Chinese market.
Such targeted efforts can enhance the industry's appeal in this lucrative and rapidly evolving

consumer landscape.

This thesis found diverse consumer preferences in Asia (Budhathoki et al., 2022); thus,
European aquaculture should develop tailored marketing strategies that resonate with
different demographic segments, respecting cultural dietary preferences and highlighting
health benefits. For example, in China, health-conscious urban consumers prioritize the
nutritional benefits of omega-3-rich species like salmon (Meng et al., 2023; Xu et al., 2024),
while in Japan, the emphasis on freshness and traditional preparation methods aligns with a
preference for sashimi-grade fish (Oehlenschléager, 2014). Meanwhile, markets in Southeast
Asia often value affordability and the versatility of species such as tilapia in local cuisine
(DeSilva, 2004). By offering premium aquatic species alongside affordable alternatives,
producers can capture a wider consumer base, maximizing market penetration. For instance,
promoting high-value species such as salmon and oysters as luxury items while also
providing accessible options such as European catfish for everyday consumption can appeal
to both affluent and budget-conscious consumers.
Furthermore, engaging with local stakeholders, such as Chinese processors, distributors, and
culinary experts, will be crucial to fostering long-term partnerships and adapting to the
unique consumer preferences within China. Lessons can be drawn from the Norwegian
Seafood Export Council’s successful efforts to position farmed salmon alongside popular
wild-caught species in the Chinese market, emphasizing quality, taste, and versatility
(Yeping, 2024). By aligning farmed species with the established appeal of wild seafood,
European producers can enhance market acceptance and broaden their reach. Collaborating
with local partners will not only streamline operations but also provide valuable insights into
market dynamics, enabling swift responses to evolving consumer demands. Contradictorily,
Chapter 5 and Chapter 6 indicate that the country of origin, and price of salmon products did
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not significantly affect consumer satisfaction when purchasing salmon from online
platforms, while Chapter 6 reveals that country of origin and price significantly influence
the willingness to pay (WTP) for salmon among Chinese consumers. This difference can be
reconciled by recognizing that satisfaction and WTP are distinct aspects of consumer
behaviour. Satisfaction primarily reflects post-purchase experiences and the degree to which
a product meets expectations, which may not be heavily influenced by pre-purchase
considerations like country of origin or price. On the other hand, WTP is a measure of how
much consumers value certain attributes before purchase, such as quality or perceived
prestige linked to country of origin, or affordability linked to price. These results highlight
the complexity of consumer decision-making, where pre-purchase priorities and post-
purchase satisfaction do not always align. This distinction highlights the importance of
examining multiple dimensions of consumer behaviour to gain a comprehensive
understanding, especially in the context of Chinese consumers. It also highlights the need
for European aquaculture producers to consider both pre-purchase factors, such as country
of origin and price, and post-purchase experiences, such as freshness to better align their

offerings with consumer expectations and satisfaction.

All in all, by implementing these strategic initiatives, European aquaculture can effectively
enhance its competitiveness and appeal in the burgeoning Asian aquatic food market. The
combination of product innovation, robust marketing strategies, and an emphasis on
sustainability and safety & quality will position European aquaculture as a leader in
supplying high-value aquatic foods to discerning Asian consumers. Through these efforts,
European aquacultural products can build a strong presence in Asia, ensuring the long-term

viability and growth of their market share.

7.3 Synthesis of Key Contributions and Unanswered Questions

Across the six objectives, this thesis makes the following contributions:

Objective 1: Provides a comparative perspective on societal perceptions of aquaculture in
Europe and globally, emphasizing the importance of sustainability, ethics, and stakeholder
engagement.

Obijective 2: Identifies behavioural trends and preference drivers among Chinese consumers,
particularly around trust, health, and product quality.

Objective 3: Assesses the demand for high-value aquatic species in China, showing the value
placed on provenance, nutrition, and branding.

Obijective 4: Demonstrates that while price and origin information do not significantly impact

satisfaction in e-commerce, they are more relevant to pre-purchase decision-making.
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Objective 5: Shows how sensory attributes, especially taste and texture, contribute to overall
liking and partially influence willingness to pay for farmed salmon.
Objective 6: Integrate insights into a set of actionable, evidence-based strategic

recommendations for improving the positioning of European aquaculture in global markets.

Unanswered questions remain, including how trust in domestic versus imported food changes
over time, how middle-income inland Chinese consumers view aquaculture, and how
consumers interpret sustainability certifications beyond branding. These issues should be
explored through longitudinal and comparative methods.

Overall, this PhD thesis serves not only as a strategy guide for European aquaculture
stakeholders but also as a foundational piece for global aquatic food market research. It reveals
the layered complexity of Chinese consumer behaviour, illustrates the interplay between
perception and product characteristics (intrinsic and extrinsic), and emphasizes the need for
both strategic adaptation and deeper academic inquiry into the evolving global aquatic food

market.

7.4 Future Research

Future research should focus on several key areas to further enhance our understanding of
the aquatic food market in China, particularly in the context of the ongoing debate about
domestically produced versus imported aquatic food and its implications for environmental
sustainability. First, conducting a comprehensive comparative environmental impact
assessment of imported Atlantic salmon and domestically produced rainbow trout will
provide insights into sustainability metrics like carbon footprint, water usage, and the
environmental impacts of production methods. This analysis should also consider the carbon
emissions associated with the transportation of imported aquatic food products versus locally
sourced options. Examining current sustainability practices in both European and Asian
aquaculture can highlight best practices and areas for improvement. Analysing the impact of
regulatory frameworks on environmental outcomes will be critical for understanding market
dynamics and the effectiveness of policies aimed at promoting sustainable practices in both
domestic and imported aquatic food products. Additionally, investigating consumer
awareness and perceptions regarding the environmental sustainability of aquatic food can
reveal how environmental information influences purchasing decisions, particularly
concerning the benefits of domestic versus imported options. Exploring trends in consumer
preferences for sustainably sourced aquatic food will help identify market gaps and

opportunities for European aquatic food products, especially as consumers become
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increasingly environmentally conscious. Finally, longitudinal studies on consumer
behaviour will track changes in Chinese consumers’ preferences over time, particularly
regarding perceived sustainability aspects of farmed aquatic food, while investigating
technological innovations may unveil new strategies to reduce the environmental footprint
of aquaculture products. The findings also highlight the methodological and contextual
challenges of conducting consumer behaviour research in culturally diverse and rapidly
evolving markets like China. Urban-rural divides, regional food culture, varying levels of
environmental awareness, and access to online platforms all influence results. Future studies
should employ more granular segmentation, and mixed method approaches to capture this
heterogeneity.

This PhD thesis combines insights from sensory perception, willingness to pay, e-commerce
behaviour, and trade considerations to better understand the aquatic food market in China.
Although it does not present a formal framework, it contributes to a more integrated
understanding of how these factors interact in shaping consumer decision-making in a
complex and evolving aquatic food market. It establishes a foundation for future cross-cultural
research on consumer responses to imported aquaculture product in emerging aquatic food

markets.

161



References

>

>

Abbott, J. K., Willard, D., & Xu, J. (2021). Feeding the dragon: The evolution of China’s
fishery imports. Marine Policy, 133. Scopus. https://doi.org/10.1016/j.marpol.2021.104733
Abidin, Z., Setiawan, B., Muhaimin, A. W., Shinta, A., & Nandayani, D. R. (2021). Millennial
consumer behavior on purchasing of fishery functional food at tokopedia: Testing the Theory of
Planned Behavior. IOP Conference Series: Earth and Environmental Science, 718, 012073.
https://doi.org/10.1088/1755-1315/718/1/012073
Adesogan, A. T., Havelaar, A. H., McKuneg, S. L., Eilitt4, M., & Dahl, G. E. (2020). Animal
source foods: Sustainability problem or malnutrition and sustainability solution? Perspective
matters. Global Food Security, 25, 100325. https://doi.org/10.1016/j.gfs.2019.100325
Afewerki, S., Asche, F., Misund, B., Thorvaldsen, T., & Tveteras, R. (2023). Innovation in the
Norwegian aquaculture industry. Reviews in Aquaculture, 15(2), 759-771.
https://doi.org/10.1111/raq.12755
Agrawal, S., Millett, C., Subramanian, S. V., & Ebrahim, S. (2014). Frequency of Fish Intake
and Diabetes among Adult Indians. Journal of the American College of Nutrition, 33(3), 215—
230. https://doi.org/10.1080/07315724.2013.867420
Agreement between the European Union and the Government of the People’s Republic of China
on Cooperation on, and Protection of, Geographical Indications, OJ L 4081 L1 408/3 (2020).
https://eur-lex.europa.eu/legal- content/EN/TXT/?uri=celex%3A22020A1204%2801%29
Agriculture Trade Office. (2018). Consumer study on China’s Imported Food Products (Market
Development Reports CH178040). Agriculture Trade Office in Shanghai.
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileNa
me=Consumer+Study+on+China%27s+Imported+Food+Products_Shanghai+ATO_Ch ina+-
+Peoples+Republic+of_3-1-2018.pdf
Agundez, J. A. P., Raux, P., Pak, M. V., Cavallo, M., & Lancelot, L. (2022). Top-level
institutional policies and their implementation at regional level — A difficult equation. The
example of the social acceptability of aquaculture development in Malaga, Spain. Aquaculture
Reports, 25. https://doi.org/10.1016/j.aqrep.2022.101227
Ahmad, N. I., Wan Mahiyuddin, W. R., Tengku Mohamad, T. R., Ling, C. Y., Daud, S. F.,
Hussein, N. C., Abdullah, N. A., Shaharudin, R., & Sulaiman, L. H. (2016). Fish consumption
pattern among adults of different ethnics in Peninsular Malaysia. Food & Nutrition Research,
60(1), 32697. https://doi.org/10.3402/fnr.v60.32697
Ahmed, A. F., Mohamed, Z., & Ismail, M. M. (2011). Determinants of Fresh Fish Purchasing
Behavior Among Malaysian Consumers. Current Research Journal of Social Sciences, 3(2),
126-131.
Ahmed, F. E. (2007). Review: Assessing and managing risk due to consumption of seafood
contaminated with micro-organisms, parasites, and natural toxins in the US. International
Journal of Food Science & Technology, 27(3), 243-260. https://doi.org/10.1111/j.1365-
2621.1992.th02026.x
Ahmed, F. E., & Institute of Medicine (U.S.) (Eds.). (1991). Seafood safety. National Academy
Press.
Ajzen, I. (1991). The theory of planned behaviour. Organizational Behaviour and Human
Decision Processes. 50(2), 179-211.
Akter, R., Thilsted, S., Hossain, N., Ishihara, H., & Yagi, N. (2019). Fish is the Preferred
Animal-Source Food in the Rural Community of Southern Bangladesh. SUSTAINABILITY,
11(20). https://doi.org/10.3390/su11205764
Alam, M. A., & Alfnes, F. (2020). Consumer Preferences for Fish Attributes in Bangladesh: A
Choice Experiment. Journal of International Food and Agribusiness Marketing, 32(5), 425-440.
Scopus. https://doi.org/10.1080/08974438.2019.1697409
Alexander, K. A., Angel, D., Freeman, S., Israel, D., Johansen, J., Kletou, D., Meland, M.,
Pecorino, D., Rebours, C., Rousou, M., Shorten, M., & Potts, T. (2016). Improving
sustainability of aquaculture in Europe: Stakeholder dialogues on Integrated Multi- trophic
Aguaculture (IMTA). Environmental Science & Policy, 55, 96-106.
https://doi.org/10.1016/j.envsci.2015.09.006
Alexander, K. A., Freeman, S., & Angel, D. L. (2018). Public attitudes and decision making in
environmental resource planning—A perception gap. Environmental Science & Policy, 80, 38—
162



43. https://doi.org/10.1016/j.envsci.2017.11.012

Alexander, K. A., Freeman, S., & Potts, T. (2016). Navigating uncertain waters: European
public perceptions of integrated multi trophic aquaculture (IMTA). Environmental Science &
Policy, 61, 230-237. https://doi.org/10.1016/j.envsci.2016.04.020

Alfnes, F., Chen, X., & Rickertsen, K. (2018). Labeling farmed seafood: A review. Aquaculture
Economics & Management, 22(1), 1-26. https://doi.org/10.1080/13657305.2017.1356398
Alhammadi, K., Santos-Roldan, L., & Cabeza-Ramirez, L. J. (2021). A Theoretical Framework
on the Determinants of Food Purchasing Behavior of the Elderly: A Bibliometric Review with
Scientific Mapping in Web of Science. Foods, 10(3), 688.
https://doi.org/10.3390/foods10030688

Ali, F., Kwak, K.-S., & Kim, Y.-G. (2016). Opinion mining based on fuzzy domain ontology
and Support Vector Machine: A proposal to automate online review classification. Applied Soft
Computing, 47, 235-250. https://doi.org/10.1016/j.as0c.2016.06.003

Alleway, H. K., Waters, T. J., Brummett, R., Cai, J., Cao, L., Cayten, M. R., Costa- Pierce, B.
A., Dong, Y., Brandstrup Hansen, S. C., Liu, S., Liu, Q., Shelley, C., Theuerkauf, S. J., Tucker,
L., Wang, Y., & Jones, R. C. (2023). Global principles for restorative aquaculture to foster
aquaculture practices that benefit the environment. Conservation Science and Practice, 5(8),
e12982. https://doi.org/10.1111/csp2.12982

Allsopp, M., Johnston, P., & Santillo, D. (2008). Challenging the Aquaculture Industry on
Sustainability. Greenpeace Research Laboratories, University of Exeter.

Al-Natour, S., & Turetken, O. (2020). A comparative assessment of sentiment analysis and star
ratings for consumer reviews. International Journal of Information Management, 54, 102132.
https://doi.org/10.1016/j.ijinfomgt.2020.102132

Altintzoglou, T., Cordeiro, C. M., Honkanen, P., & Onozaka, Y. (2022). “It gives me peace Of
mind”. A new perspective on the identification of quality cues on salmon fillet products in
Japan and the USA. Aquaculture, 554, 738112.
https://doi.org/10.1016/j.aquaculture.2022.738112

Altintzoglou, T., Heide, M., Wien, A. H., & Honkanen, P. (2016). Traditional Sushi for Modern
Consumers: A Comparison Between Sushi Consumption Behavior in Japan and Norway.
Journal of Food Products Marketing, 22(6), 717-732. Scopus.
https://doi.org/10.1080/10454446.2015.1121434

Amundsen, V. S., & Osmundsen, T. C. (2020). Becoming certified, becoming sustainable?
Improvements from aquaculture certification schemes as experienced by those certified. Marine
Policy, 119, 104097. https://doi.org/10.1016/j.marpol.2020.104097

Anderson, J. L., Asche, F., Garlock, T., & Chu, J. (2017). Aquaculture: Its role in the future of
food. In World Agricultural Resources and Food Security: International Food Security (pp.
159-173). Emerald Publishing Limited.

Ankamah-Yeboah, I., Jacobsen, J. B., Olsen, S. B., Nielsen, M., & Nielsen, R. (2019). The
impact of animal welfare and environmental information on the choice of organic fish: An
empirical investigation of German trout consumers. Marine Resource Economics, 34(3), 247—
266.

Apriliani, T., Yuliati, C., Yusuf, R., Triyanti, R., & Zulham, A. (2021). Lobster aquaculture
business in East Lombok Regency: Challenges and prospects. IOP Conference Series: Earth and
Environmental Science, 674(1), 012052. https://doi.org/10.1088/1755-1315/674/1/012052
Aquaculture Governance Indicators: A comprehensive framework supporting the evolution
towards responsible aquaculture management. (n.d.). Retrieved 18 December 2023, from
https://www.aquaculturegovernance.org/

Arai, K., Kapoor, S., & Bhatia, R. (Eds.). (2021). Proceedings of the Future Technologies
Conference (FTC) 2020, Volume 1 (Vol. 1288). Springer International Publishing.
https://doi.org/10.1007/978-3-030-63128-4

Avriji, M. (2010). Conjoint analysis of consumer preference for bluefin tuna. Fisheries Science,
76(6), 1023-1028. Scopus. https://doi.org/10.1007/s12562-010-0297-4

Arksey, H., & O’Malley, L. (2005). Scoping studies: Towards a methodological framework.
International Journal of Social Research Methodology, 8(1), 19-32.
https://doi.org/10.1080/1364557032000119616

Armbrecht, J., & Skallerud, K. (2019). Attitudes and intentional reactions towards mariculture
development —local residents’ perspective. Ocean & Coastal Management, 174, 56-62.

163



https://doi.org/10.1016/j.0ocecoaman.2019.03.017

Armstrong, R., Hall, B. J., Doyle, J., & Waters, E. (2011). ‘Scoping the scope’ of a cochrane
review. Journal of Public Health, 33(1), 147-150. https://doi.org/10.1093/pubmed/fdr015
Arthatiani, F. Y., Luhur, E. S., Wardono, B., & Yulisti, M. (2021). Socio-economic
determinants of preserved fish consumption in Java Island: SUSENAS data analysis 2019.
870(1). Scopus. https://doi.org/10.1088/1755-1315/870/1/012046

asc-aqua.org. (2023). Find a farm. https://asc-aqua.org/find-a-farm/

Asche, F., & Bjgrndal, T. (2011). The economics of salmon aquaculture (2. ed). Wiley-
Blackwell.

Asche, F., Bellemare, M. F., Roheim, C., Smith, M. D., & Tveteras, S. (2015). Fair Enough?
Food Security and the International Trade of Seafood. World Development, 67, 151-160.
https://doi.org/10.1016/j.worlddev.2014.10.013

Asche, F., Roheim, C. A., & Smith, M. D. (2016). Trade intervention: Not a silver bullet to
address environmental externalities in global aquaculture. Marine Policy, 69, 194-201.

Asche, F., Yang, B., Gephart, J. A., Smith, M. D., Anderson, J. L., Camp, E. V., Garlock, T. M.,
Love, D. C., Oglend, A., & Straume, H.-M. (2022). China’s seafood imports—Not for domestic
consumption? Science, 375(6579), 386-388. https://doi.org/10.1126/science.abl4756

Asian Development Bank. (2023). E-commerce Evolution in Asia and the Pacific:
Opportunities and Challenges (0 ed.). Asian Development Bank.
https://doi.org/10.22617/TCS230473-2

Asioli, D., Varela, P., Hersleth, M., Almli, V. L., Olsen, N. V., & Na&s, T. (2017). A discussion
of recent methodologies for combining sensory and extrinsic product properties in consumer
studies. Food Quality and Preference, 56, 266-273.
https://doi.org/10.1016/j.foodqual.2016.03.015

Astill, J., Dara, R. A., Campbell, M., Farber, J. M., Fraser, E. D., Sharif, S., & Yada, R.
Bacher, K. (2015). Perceptions and misconceptions of aquaculture: A global overview.
GLOBEFISH Research Programme; Food and Agriculture Organization of the United Nations,
Rome, 120, 1-35.

Bachmann-Vargas, P., van Koppen, C. S. A. (Kris), & Lamers, M. (2021). Re-framing salmon
aquaculture in the aftermath of the ISAV crisis in Chile. Marine Policy, 124, 104358.
https://doi.org/10.1016/j.marpol.2020.104358

Bailey, J. L., & Eggereide, S. S. (2020). Mapping actors and arguments in the Norwegian
aquaculture debate. Marine Policy, 115, 103898. https://doi.org/10.1016/j.marpol.2020.103898
Banovic, M., Reinders, M. J., Claret, A., Guerrero, L., & Krystallis, A. (2019a). A cross-cultural
perspective on impact of health and nutrition claims, country-of-origin and eco-label on
consumer choice of new aquaculture products. Food Research International, 123, 36-47.
Scopus. https://doi.org/10.1016/j.foodres.2019.04.031

Banovic, M., Reinders, M. J., Claret, A., Guerrero, L., & Krystallis, A. (2019b). “One Fish,
Two Fish, Red Fish, Blue Fish”: How ethical beliefs influence consumer perceptions of “blue”
aquaculture products? Food Quality and Preference, 77, 147-158.
https://doi.org/10.1016/j.foodqual.2019.05.013

Baporikar, N. (2019). Perceptions re Community-Based Projects for Economic and Societal
Development. INTERNATIONAL JOURNAL OF APPLIED BEHAVIORAL ECONOMICS,
8(4), 35-60. https://doi.org/10.4018/1JABE.2019100103

Bello, S. D., Salin, K. R., & Kuwornu, J. K. M. (2021). Willingness to adopt aquaculture as an
alternative livelihood option-a case study of the fishers and livestock farmers of Adamawa
State, Nigeria. INTERNATIONAL JOURNAL OF VALUE CHAIN MANAGEMENT, 12(1),
28-44. https://doi.org/10.1504/1JVCM.2021.112842

Belton, B., & Thilsted, S. H. (2014). Fisheries in transition: Food and nutrition security
implications for the global South. Global Food Security, 3(1), 59-66.
https://doi.org/10.1016/j.9fs.2013.10.001

Belton, B., Bush, S. R., & Little, D. C. (2018). Not just for the wealthy: Rethinking farmed fish
consumption in the Global South. Global Food Security, 16, 85-92.
https://doi.org/10.1016/j.gfs.2017.10.005

Belton, B., Haque, M. M., Little, D. C., & Sinh, L. X. (2011). Certifying catfish in Vietham and
Bangladesh: Who will make the grade and will it matter? Food Policy, 36(2), 289-299.
https://doi.org/10.1016/j.foodpol.2010.11.027

164



Belton, B., Johnson, D. S., Thrift, E., Olsen, J., Hossain, M. A. R., & Thilsted, S. H. (2022).
Dried fish at the intersection of food science, economy, and culture: A global survey. Fish and
Fisheries, faf.12664. https://doi.org/10.1111/faf.12664

Belton, B., Reardon, T., & Zilberman, D. (2020). Sustainable commaoditization of seafood.
Nature Sustainability, 3(9), 677-684. https://doi.org/10.1038/s41893-020-0540-7

Béné, C., Arthur, R., Norbury, H., Allison, E. H., Beveridge, M., Bush, S., Campling, L.,
Leschen, W., Little, D., Squires, D., Thilsted, S. H., Troell, M., & Williams, M. (2016).
Contribution of Fisheries and Aquaculture to Food Security and Poverty Reduction: Assessing
the Current Evidence. World Development, 79, 177-196.
https://doi.org/10.1016/j.worlddev.2015.11.007

Benites-Lazaro, L. L., Giatti, L., & Giarolla, A. (2018). Topic modeling method for analyzing
social actor discourses on climate change, energy and food security. Energy Research & Social
Science, 45, 318-330.

Beveridge, M. C. M., Thilsted, S. H., Phillips, M. J., Metian, M., Troell, M., & Hall, S. J.
(2013). Meeting the food and nutrition needs of the poor: The role of fish and the opportunities
and challenges emerging from the rise of aquaculture a. Journal of Fish Biology, 83(4), 1067—
1084. https://doi.org/10.1111/jfb.12187

Bi, X., Gao, Z., House, L. A., & Hausmann, D. S. (2015). Tradeoffs between sensory attributes
and organic labels: The case of orange juice. International Journal of Consumer Studies, 39(2),
162-171.

Bienenfeld, J. M., Botkins, E. R., Roe, B. E., & Batte, M. T. (2016). Country of origin labeling
for complex supply chains: The case for labeling the location of different supply chain links.
Agricultural Economics, 47(2), 205-213. https://doi.org/10.1111/agec.12223

Billing, S.-L. (2018). Using public comments to gauge social licence to operate for finfish
aquaculture: Lessons from Scotland. Ocean & Coastal Management, 165, 401 415.
https://doi.org/10.1016/j.0cecoaman.2018.09.011

Billing, S.-L., Charalambides, G., Tett, P., Giordano, M., Ruzzo, C., Arena, F., Santoro, A.,
Lagasco, F., Brizzi, G., & Collu, M. (2022). Combining wind power and farmed fish: Coastal
community perceptions of multi-use offshore renewable energy installations in Europe.
ENERGY RESEARCH & SOCIAL SCIENCE, 85. https://doi.org/10.1016/j.erss.2021.102421
Birch, D., Lawley, M., & Hamblin, D. (2012). Drivers and barriers to seafood consumption in
Australia. Journal of Consumer Marketing, 29(1), 64—73.
https://doi.org/10.1108/07363761211193055

Bjerkan, M., & Eilertsen, S. M. (2020). Local perceptions of aquaculture: A case study on
legitimacy from northern Norway. Ocean & Coastal Management, 195, 105276.
https://doi.org/10.1016/j.0cecoaman.2020.105276

Black, K., & Hughes, A. (2017). Future of the sea: Trends in Aquaculture (p. 40) [Review
commissioned as part of the UK government’s Foresight Future of the Sea project].
Government Office for Science.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachmen

t data/file/635209/Future_of the sea - trends_in_aquaculture_ FINAL NEW.pdf

Blei, D. M., Ng, A. Y., & Jordan, M. I. (2003). Latent dirichlet allocation. Journal of Machine
Learning Research, 3(Jan), 993-1022.

Bogard, J. R., Farmery, A. K., Little, D. C., Fulton, E. A., & Cook, M. (2019). Will fish be part
of future healthy and sustainable diets? The Lancet Planetary Health, 3(4), e159-e160.
https://doi.org/10.1016/S2542-5196(19)30018-X

Bogomolova, S., Dunn, S., Trinh, G., Taylor, J., & Volpe, R. J. (2015). Price promotion
landscape in the US and UK: Depicting retail practice to inform future research agenda. Journal
of Retailing and Consumer Services, 25, 1-11. https://doi.org/10.1016/j.jretconser.2014.08.017
Boncinelli, F., Gerini, F., Neri, B., & Casini, L. (2018). Consumer willingness to pay for non-
mandatory indication of the fish catch zone. Agribusiness, 34(4), 728-741.
https://doi.org/10.1002/agr.21557

Bondad-Reantaso, M. G., MacKinnon, B., Karunasagar, 1., Fridman, S., Alday-Sanz, V., Brun,
E., Le Groumellec, M., Li, A., Surachetpong, W., & Karunasagar, I. (2023). Review of
alternatives to antibiotic use in aquaculture. Reviews in Aquaculture, 15(4), 1421-1451.
Bostock, J., McAndrew, B., Richards, R., Jauncey, K., Telfer, T., Lorenzen, K., Little, D., Ross,
L., Handisyde, N., Gatward, I., & Corner, R. (2010a). Aquaculture: Global status and trends.

165



Philosophical Transactions of the Royal Society B: Biological Sciences, 365(1554), 2897-2912.
https://doi.org/10.1098/rstb.2010.0170

Bostock, J., McAndrew, B., Richards, R., Jauncey, K., Telfer, T., Lorenzen, K., Little, D., Ross,
L., Handisyde, N., Gatward, I., & Corner, R. (2010b). Aquaculture: Global status and trends.
Philosophical Transactions of the Royal Society B: Biological Sciences, 365(1554), 2897-2912.
Scopus. https://doi.org/10.1098/rstb.2010.0170

Botterill, L., & Mazur, N. (2004). Risk & risk perception: A literature review : a report for the
Rural Industries Research and Development Corporation. Rural Industries Research and
Development Corporation.

Boyd, C. E., D’ Abramo, L. R., Glencross, B. D., Huyben, D. C., Juarez, L. M., Lockwood, G.
S., McNevin, A. A., Tacon, A. G. J., Teletchea, F., Tomasso, J. R., Tucker, C. S., & Valenti, W.
C. (2020). Achieving sustainable aquaculture: Historical and current perspectives and future
needs and challenges. Journal of the World Aquaculture Society, 51(3), 578-633.
https://doi.org/10.1111/jwas.12714

Bronnmann, J., & Asche, F. (2017a). Sustainable Seafood From Aquaculture and Wild
Fisheries: Insights From a Discrete Choice Experiment in Germany. Ecological Economics,
142, 113-119. https://doi.org/10.1016/j.ecolecon.2017.06.005

Bronnmann, J., & Asche, F. (2017b). Sustainable Seafood From Aquaculture and Wild
Fisheries: Insights From a Discrete Choice Experiment in Germany. Ecological Economics,
142, 113-119. https://doi.org/10.1016/j.ecolecon.2017.06.005

Bronnmann, J., & Hoffmann, J. (2018). Consumer preferences for farmed and ecolabeled
turbot: A North German perspective. Aquaculture Economics & Management, 22(3), 342-361.
https://doi.org/10.1080/13657305.2018.1398788

Brugeére, C., Aguilar-Manjarrez, J., Beveridge, M. C. M., & Soto, D. (2019). The ecosystem
approach to aquaculture 10 years on—A critical review and consideration of its future role in
blue growth. Reviews in Aquaculture, 11(3), 493-514. https://doi.org/10.1111/raq.12242
Brzustewicz, P., & Singh, A. (2021). Sustainable consumption in consumer behavior in the time
of covid-19: Topic modeling on twitter data using lda. Energies, 14(18), 5787.

Budhathoki, M., Campbell, D., Belton, B., Newton, R., Li, S., Zhang, W., & Little, D. (2022a).
Factors Influencing Consumption Behaviour towards Aquatic Food among Asian Consumers: A
Systematic Scoping Review. Foods, 11(24), 4043. https://doi.org/10.3390/foods11244043
Budhathoki, M., Lincen, L., Xu, H., Zhang, W., Li, S., Newton, R., Campbell, D., & Little, D.
(2024). Understanding farmed salmon imports and e-commerce consumer satisfaction in China:
A text mining approach.

Budhathoki, M., Tunca, S., Martinez, R. L., Zhang, W., Li, S., Le Gallic, B., Brunsg, K.,
Sharma, P., Eljasik, P., Gyalog, G., Panicz, R., & Little, D. (2024). Societal perceptions of
aquaculture: Combining scoping review and media analysis. Reviews in Aquaculture,
raq.12927. https://doi.org/10.1111/raq.12927

Budhathoki, M., Xu, H., Ma, Z., Campbell, D., Zhang, W., Li, S., Newton, R., & Little, D.
(2024). Consumers’ preferences towards farmed salmon in China: Integrating sensory and
choice experiments.

Budhathoki, M., Zglner, A., Nielsen, T., & Reinbach, H. C. (2021). The role of production
method information on sensory perception of smoked salmon—A mixed- method study from
Denmark. Food Quality and Preference, 94, 104325.
https://doi.org/10.1016/j.foodqual.2021.104325

Budhathoki, M., Zglner, A., Nielsen, T., Rasmussen, M. A., & Reinbach, H. C. (2022b).
Intention to buy organic fish among Danish consumers: Application of the segmentation
approach and the theory of planned behaviour. Aquaculture, 549, 737798.
https://doi.org/10.1016/j.aquaculture.2021.737798

Bunting, S. W. (2013). Principles of Sustainable Aquaculture: Promoting Social, Economic and
Environmental Resilience. Taylor and Francis.

Burlingame, B., & Sandro, D. (2012). Sustainable diets and biodiversity directions and solutions
for policy, research and action. FAO Headquarters.

Bush, S. R., Belton, B., Hall, D., Vandergeest, P., Murray, F. J., Ponte, S., Oosterveer, P., Islam,
M. S., Mol, A. P. J., Hatanaka, M., Kruijssen, F., Ha, T. T. T., Little, D. C., & Kusumawati, R.
(2013). Certify Sustainable Aquaculture? Science, 341(6150), 1067—-1068.
https://doi.org/10.1126/science.1237314

166



Bush, S. R., Belton, B, Little, D. C., & Islam, M. S. (2019). Emerging trends in aquaculture
value chain research. Aquaculture, 498, 428-434.
https://doi.org/10.1016/j.aquaculture.2018.08.077

Cairns, G. (2019). A critical review of evidence on the sociocultural impacts of food marketing
and policy implications. Appetite, 136, 193-207. https://doi.org/10.1016/j.appet.2019.02.002
Calanche, J. B., Beltran, J. A., & Hernandez Arias, A. J. (2020). Aquaculture and sensometrics:
The need to evaluate sensory attributes and the consumers’ preferences. Reviews in
Aguaculture, 12(2), 805-821.

Cantillo, J., Martin, J. C., & Roman, C. (2020). Discrete choice experiments in the analysis of
consumers’ preferences for finfish products: A systematic literature review. Food Quality and
Preference, 84, 103952. https://doi.org/10.1016/j.foodqual.2020.103952

Cantillo, J., Martin, J. C., & Roman, C. (2023). Understanding consumers’ perceptions of
aquaculture and its products in Gran Canaria island: Does the influence of positive or negative
wording matter? Aquaculture, 562, 738754, https://doi.org/10.1016/j.aquaculture.2022.738754
Cao, L., Naylor, R., Henriksson, P., Leadbitter, D., Metian, M., Troell, M., & Zhang, W. (2015).
China’s aquaculture and the world’s wild fisheries. Science, 347(6218), 133-135.

Caputo, V., & Scarpa, R. (2022). Methodological advances in food choice experiments and
modeling: Current practices, challenges, and future research directions. Annual Review of
Resource Economics, 14, 63-90.

Caputo, V., Sogari, G., & Van Loo, E. J. (2023). Do plant-based and blend meat alternatives
taste like meat? A combined sensory and choice experiment study. Applied Economic
Perspectives and Policy, 45(1), 86-105. https://doi.org/10.1002/aepp.13247

Carlucci, D., Nocella, G., De Devitiis, B., Viscecchia, R., Bimbo, F., & Nardone, G. (2015).
Consumer purchasing behaviour towards fish and seafood products. Patterns and insights from a
sample of international studies. Appetite, 84, 212-227.
https://doi.org/10.1016/j.appet.2014.10.008

Carrasson, M., Soler-Membrives, A., Constenla, M., Escobar, C., Flos, R., Gil, J. M., Luzén, V.,
Piferrer, F., & Reig, L. (2021). Information impact on consumers’ perceptions towards
aquaculture: Dismantling the myth about feeds for farmed fish. Aquaculture, 544, 737137.
https://doi.org/10.1016/j.aquaculture.2021.737137

Casadesus-Masanell, R., Mitchell, J., Sastre Boquet, I., & Vroom, G. (2019). WWF and
Greenpeace: Two Strategies to Save the Artic Ocean—Teaching Note. IESE Publishing.
Castro, ., Majmundar, A., Williams, C., & Baquero, B. (2018). Customer Purchase Intentions
and Choice in Food Retail Environments: A Scoping Review. International Journal of
Environmental Research and Public Health, 15(11), 2493.
https://doi.org/10.3390/ijerph15112493

Castro, M., Digal, L., Bayogan, R., & Alcomendras, D. (2016). Consumer Preferences for
Canned Tuna Products: The Case of the Largest Tuna-Producing City in the Philippines. Asian
Fisheries Science, 29(4). https://doi.org/10.33997/j.afs.2016.29.4.003

Cavallo, M., Raux, P., Massa, F., Fezzardi, D., & Pérez Agundez, J. A. (2022). Why not?
Decrypting social attitudes toward European aquaculture: An updated policy perspective for an
old problem. Integrated Environmental Assessment and Management, ieam.4663.
https://doi.org/10.1002/ieam.4663

Chan, A. K., Huanyong Chen, C., & Zhao, L. (2018). JD.com: Leveraging the edge of e-
business. Emerald Emerging Markets Case Studies, 8(3), 1-30.
https://doi.org/10.1108/EEMCS-06-2016-0109

Chandrasekaran, G., & Hemanth, J. (2022). Deep Learning and TextBlob Based Sentiment
Analysis for Coronavirus (COVID-19) Using Twitter Data. International Journal on Artificial
Intelligence Tools, 31(01), 2250011. https://doi.org/10.1142/S0218213022500117

Chang, J., Gerrish, S., Wang, C., Boyd-Graber, J., & Blei, D. (2009). Reading tea leaves: How
humans interpret topic models. Advances in Neural Information Processing Systems, 22.
Chang, Y.-S., Si, Z., Crush, J., Scott, S., & Zhong, T. (2023). Governing for food security
during the COVID-19 pandemic in Wuhan and Nanjing, China. Urban Governance, 3(2), 106
115. https://doi.org/10.1016/j.ugj.2023.03.001

Chatterton. (2004). Farming the fish farmers: The impact of activists on media and public
opinion about the aquaculture industry. In How to farm the seas. Nova Scotia.

Chaudhuri, A., Dukovska-Popovska, 1., Subramanian, N., Chan, H. K., & Bai, R. (2018).

167



Decision-making in cold chain logistics using data analytics: A literature review. The
International Journal of Logistics Management, 29(3), 839-861. https://doi.org/10.1108/1JLM-
03-2017-0059

Chen, B., Chen, X., & Shi, L. (2023). Estimating Chinese consumer’s willingness to pay for
aquatic food following Japan’s discharge of radioactive wastewater. Aquaculture, 577. Scopus.
https://doi.org/10.1016/j.aquaculture.2023.739990

Chen, D., Wang, C., & Liu, Y. (2023). How household food shopping behaviors changed during
COVID-19 lockdown period: Evidence from Beijing, China. Journal of Retailing and Consumer
Services, 75, 103513. https://doi.org/10.1016/j.jretconser.2023.103513

Chen, P.-J., & Antonelli, M. (2020). Conceptual Models of Food Choice: Influential Factors
Related to Foods, Individual Differences, and Society. Foods, 9(12), 1898.
https://doi.org/10.3390/f00ds9121898

Chen, R., Li, T., & Li, Y. (2024). Analyzing the impact of COVID-19 on consumption
behaviors through recession and recovery patterns. Scientific Reports, 14(1), 1678.
https://doi.org/10.1038/s41598-024-51215-3

Chen, S., Wang, Y., Han, S., & Lim, M. K. (2023). Evaluation of fresh food logistics service
quality using online customer reviews. International Journal of Logistics Research and
Applications, 26(8), 917-933. https://doi.org/10.1080/13675567.2021.1998398

Chen, T., & Wang, H. (2021). Consumers’ purchase intention of wild freshwater fish in China
from the perspective of ecological protection. British Food Journal. Scopus.
https://doi.org/10.1108/BFJ-05-2021-0596

Chen, X., & Garcia, R. J. (2016). Economic sanctions and trade diplomacy: Sanction- busting
strategies, market distortion and efficacy of China’s restrictions on Norwegian salmon imports.
China Information, 30(1), 29-57.

Cheng, P., Tang, H., Dong, Y., Liu, K., Jiang, P., & Liu, Y. (2021). Knowledge Mapping of
Research on Land Use Change and Food Security: A Visual Analysis Using CiteSpace and
VOSviewer. International Journal of Environmental Research and Public Health, 18(24), 13065.
https://doi.org/10.3390/ijerph182413065

Cheung, C. M. K., & Lee, M. K. O. (2012). What drives consumers to spread electronic word of
mouth in online consumer-opinion platforms. Decision Support Systems, 53(1), 218-225.
https://doi.org/10.1016/j.dss.2012.01.015

China Fishery Yearbook. (2022). China Fishery Statistical Yearbook. China Agriculture Press.
Choi, Chung, & Young. (2019). Sustainable Online Shopping Logistics for Customer
Satisfaction and Repeat Purchasing Behavior: Evidence from China. Sustainability, 11(20),
5626. https://doi.org/10.3390/su11205626

Chokenukul, P., Sukhabot, S., & Rinthaisong, I. (2019). A causal relationship model of
purchasing behavior of consumers in Thailand regarding processed fish products. Kasetsart
Journal of Social Sciences, 40(2), 366—372. Scopus. https://doi.org/10.1016/j.kjss.2017.10.006
Chopin, T., Buschmann, A. H., Halling, C., Troell, M., Kautsky, N., Neori, A., Kraemer, G. P.,
Zertuche-Gonzalez, J. A., Yarish, C., & Neefus, C. (2001). INTEGRATING SEAWEEDS
INTO MARINE AQUACULTURE SYSTEMS: A KEY TOWARD SUSTAINABILITY.
Journal of Phycology, 37(6), 975-986. https://doi.org/10.1046/j.1529-8817.2001.01137.x
Chopin, T., Cooper, J. A., Reid, G., Cross, S., & Moore, C. (2012). Open-water integrated
multi-trophic aquaculture: Environmental biomitigation and economic diversification of fed
aquaculture by extractive aquaculture. Reviews in Aquaculture, 4(4), 209-220.
https://doi.org/10.1111/j.1753-5131.2012.01074.x

Chopra, D., Joshi, N., & Mathur, 1. (2016). Mastering natural language processing with python.
Packt Publishing.

Christenson, J. K., O’Kane, G. M., Farmery, A. K., & McManus, A. (2017). The barriers and
drivers of seafood consumption in Australia: A narrative literature review: CHRISTENSON et
al. International Journal of Consumer Studies, 41(3), 299-311.
https://doi.org/10.1111/ijcs.12342

Chu, J., Anderson, J. L., Asche, F., & Tudur, L. (2010). Stakeholders’ perceptions of
aquaculture and implications for its future: A comparison of the U.S.A. and Norway. Marine
Resource Economics, 25(1), 61-76. Scopus. https://doi.org/10.5950/0738- 1360-25.1.61
Chuenban, P., & Sawmong, S. (2018). Determinants of thailand’s canned seafood industry
product identity: A structural equation model analysis. Asia-Pacific Social Science Review,

168



18(2), 34-48. Scopus.

Chuenban, P., Sornsaruht, P., & Pimdee, P. (2021). How brand attitude, brand quality, and
brand value affect Thai canned tuna consumer brand loyalty. Heliyon, 7(2). Scopus.
https://doi.org/10.1016/j.heliyon.2021.e06301

Cinelli, M., De Francisci Morales, G., Galeazzi, A., Quattrociocchi, W., & Starnini, M. (2021).
The echo chamber effect on social media. Proceedings of the National Academy of Sciences,
118(9), e2023301118. https://doi.org/10.1073/pnas.2023301118

Claret, A., Guerrero, L., Gartzia, I., Garcia-Quiroga, M., & Ginés, R. (2016). Does information
affect consumer liking of farmed and wild fish? Aquaculture, 454, 157— 162.
https://doi.org/10.1016/j.aquaculture.2015.12.024

Coates, P. (2006). Salmon. Reaktion Books.

Colombo, S. M., & Mazal, X. (2020). Investigation of the nutritional composition of different
types of salmon available to Canadian consumers. Journal of Agriculture and Food Research, 2,
100056. https://doi.org/10.1016/j.jafr.2020.100056

Combris, P., Bazoche, P., Giraud-Héraud, E., & Issanchou, S. (2009). Food choices: What do
we learn from combining sensory and economic experiments? Food Quality and Preference,
20(8), 550-557. https://doi.org/10.1016/j.foodqual.2009.05.003

Condie, C. M., Vince, J., & Alexander, K. A. (2022a). Increasing polarisation in attitudes to
aquaculture: Evidence from sequential government inquiries. Marine Policy, 136, 104867.
https://doi.org/10.1016/j.marpol.2021.104867

Condie, C. M., Vince, J., & Alexander, K. A. (2022b). The long-term evolution of news media
in defining socio-ecological conflict: A case study of expanding aquaculture. Marine Policy,
138, 104988. https://doi.org/10.1016/j.marpol.2022.104988

Corner, R. A., Aguilar-Manjarrez, J., Massa, F., & Fezzardi, D. (2020). Multi- stakeholder
perspectives on spatial planning processes for mariculture in the Mediterranean and Black Sea.
REVIEWS IN AQUACULTURE, 12(1), 347-364. https://doi.org/10.1111/raq.12321

Corvo, P., Migliavada, R., & Zocchi, D. M. (2022). New Food and Restaurant Trends. In C.
Facioni, G. Di Francesco, & P. Corvo (Eds.), Italian Studies on Food and Quality of Life (Vol.
85, pp. 39-55). Springer International Publishing. https://doi.org/10.1007/978-3-030-97806-8_3
Costa-Pierce, B. A., & Chopin, T. (2021). The hype, fantasies and realities of aquaculture
development globally and in its new geographies. World Aquaculture, 52(2), 23-35.

Couldry, N., & Hepp, A. (2018). The mediated construction of reality. John Wiley & Sons.
Crona, B. 1., Van Holt, T., Petersson, M., Daw, T. M., & Buchary, E. (2015). Using social—
ecological syndromes to understand impacts of international seafood trade on small-scale
fisheries. Global Environmental Change, 35, 162-175.
https://doi.org/10.1016/j.gloenvcha.2015.07.006

Crona, B. I., Wassénius, E., Jonell, M., Koehn, J. Z., Short, R., Tigchelaar, M., Daw, T. M.,
Golden, C. D., Gephart, J. A., Allison, E. H., Bush, S. R., Cao, L., Cheung, W. W. L.,
DeClerck, F., Fanzo, J., Gelcich, S., Kishore, A., Halpern, B. S., Hicks, C. C., ... Wabnitz, C. C.
C. (2023). Four ways blue foods can help achieve food system ambitions across nations. Nature,
616(7955), 104-112. https://doi.org/10.1038/s41586- 023-05737-x

Crona, B., Wassenius, E., Troell, M., Barclay, K., Mallory, T., Fabinyi, M., Zhang, W., Lam, V.
W., Cao, L., & Henriksson, P. J. (2020). China at a crossroads: An analysis of China’s changing
seafood production and consumption. One Earth, 3(1), 32-44.

Crona, B., Wassénius, E., Troell, M., Barclay, K., Mallory, T., Fabinyi, M., Zhang, W., Lam, V.
W. Y., Cao, L., Henriksson, P. J. G., & Eriksson, H. (2020). China at a Crossroads: An Analysis
of China’s Changing Seafood Production and Consumption. One Earth, 3(1), 32—44. Scopus.
https://doi.org/10.1016/j.oneear.2020.06.013

Crona, B., Wassénius, E., Troell, M., Barclay, K., Mallory, T., Fabinyi, M., Zhang, W., Lam, V.
W. Y., Cao, L., Henriksson, P. J. G., & Eriksson, H. (2020). China at a Crossroads: An Analysis
of China’s Changing Seafood Production and Consumption. One Earth, 3(1), 32-44.
https://doi.org/10.1016/j.oneear.2020.06.013

Cui, M., Zhang, Y., Huo, J., & Yang, D. (2023). The Impact of COVID-19 Policy Response on
Food Prices: A Case Study in China. Sustainability, 15(12), 9490.
https://doi.org/10.3390/su15129490

Cullen-Knox, C., Fleming, A., Lester, L., & Ogier, E. (2019). Publicised scrutiny and
mediatised environmental conflict: The case of Tasmanian salmon aquaculture. Marine Policy,

169



Y

vV V V

100, 307-315. https://doi.org/10.1016/j.marpol.2018.11.040

Cullen-Knox, C., Fleming, A., Lester, L., & Ogier, E. (2021). Perceiving Environmental
Science, Risk and Industry Regulation in the Mediatised Vicious Cycles of the Tasmanian
Salmon Aquaculture Industry. Social Epistemology, 35(5), 441-460.
https://doi.org/10.1080/02691728.2021.1913661

D’Anna, L. M., & Murray, G. D. (2015). Perceptions of shellfish aquaculture in British
Columbia and implications for well-being in marine social-ecological systems. Ecology and
Society, 20(1), art57. https://doi.org/10.5751/ES-07319-200157

Dai, M., Li, H., Yan, N., Huang, J., Zhao, L., Xu, S., Wu, J., Jiang, S., Pan, C., & Liao, M.
(2021). Long-term Survival of SARS-CoV-2 on Salmon as a Source for International
Transmission. The Journal of Infectious Diseases, 223(3), 537-539.
https://doi.org/10.1093/infdis/jiaa712

Dai, Y., Yuan, Y.-M., Yuan, Y., Zhou, Z., & Zhang, H. (2021). Factors influencing Chinese
consumer attitudes on the safety of aquatic products. Journal of the World Aquaculture Society.
Scopus. https://doi.org/10.1111/jwas.12823

Dalton, T. M., & Jin, D. (2018). Attitudinal Factors and Personal Characteristics Influence
Support for Shellfish Aquaculture in Rhode Island (US) Coastal Waters. Environmental
Management, 61(5), 848-859. https://doi.org/10.1007/s00267-018- 1011-z

Dalton, T., Jin, D., Thompson, R., & Katzanek, A. (2017). Using normative evaluations to plan
for and manage shellfish aquaculture development in Rhode Island coastal waters. Marine
Policy, 83, 194-203. https://doi.org/10.1016/j.marpol.2017.06.010

Daly, A., Hess, S., & De Jong, G. (2012). Calculating errors for measures derived from choice
modelling estimates. Transportation Research Part B: Methodological, 46(2), 333-341.
https://doi.org/10.1016/j.trb.2011.10.008

Dang, B. (2010). Research on the mergence of Chinese and western food culture. Journal of
Chongging University of Science and Technology (Social Sciences Edition), 10, 160-161.
Danso, G. K., Otoo, M., Linh, N. D., & Madurangi, G. (2017). Households’ Willingness-to-pay
for fish product attributes and implications for market feasibility of wastewater-based
aquaculture businesses in Hanoi, Vietnam. Resources, 6(3). Scopus.
https://doi.org/10.3390/resources6030030

Darmon, N., & Drewnowski, A. (2015). Contribution of food prices and diet cost to
socioeconomic disparities in diet quality and health: A systematic review and analysis. Nutrition
Reviews, 73(10), 643-660. https://doi.org/10.1093/nutrit/nuv027

Das, A., Kumar, N., Debnath, B., Barman, D., & Datta, M. (2013). Fish Consumers’ Behaviour
at Selected Fish Markets of Tripura, India. FISHERY TECHNOLOGY, 50(2), 185-190.

De Silva, S., & Yuan, D. (2020). Regional review on status and trends in aquaculture
development in Asia-Pacific—2020 [FAO Fisheries and Aquaculture Circular No. 1232/6].
Deitel, P., & Deitel, H. M. (2020). Intro to Python for Computer Science and Data Science.
Pearson Education.

Devadawson, C., Jayasinghe, C., & Sivakanesan, R. (2015a). FISH AVAILABILITY AND
CONSUMER PREFERENCE IN BATTICALOA DISTRICT IN SRI LANKA. JOURNAL OF
EXPERIMENTAL BIOLOGY AND AGRICULTURAL SCIENCES, 3(1), 22-31.
Devadawson, C., Jayasinghe, C., & Sivakanesan, R. (2015b). SOCIO- DEMOGRAPHIC
FACTORS AND FISH EATING TRENDS IN EASTERN COMMUNITY, SRI LANKA.
JOURNAL OF EXPERIMENTAL BIOLOGY AND AGRICULTURAL SCIENCES, 3(5),
423-429. https://doi.org/10.18006/2015.3(5).423.429

Dolan, R., Conduit, J., Frethey-Bentham, C., Fahy, J., & Goodman, S. (2019). Social media
engagement behavior: A framework for engaging customers through social media content.
European Journal of Marketing, 53(10), 2213-2243.

Du, Y., Lou, X., Oishi, T., & Liu, Y. (2020). The influence of quality characteristics of aquatic
products on its price determination in China-A case of salmon products in supermarkets of
Shanghai. Aquaculture and Fisheries, 5(6), 317-322. https://doi.org/10.1016/j.aaf.2019.11.001
Duy, B. T., & Ai, T. H. (2019). PURCHASE BEHAVIOR OF ORGANIC SEAFOOD
CONSUMERS IN VIETNAM. The EUrASEANS: Journal on Global Socio-Economic
Dynamics, 1(14), 51-60. https://doi.org/10.35678/2539-5645.1(14).2019.51-60

Eck, N. J. van, & Waltman, L. (2009). How to normalize cooccurrence data? An analysis of
some well-known similarity measures. Journal of the American Society for Information Science

170



A\

YV VYVV

and Technology, 60(8), 1635-1651. https://doi.org/10.1002/asi.21075

Edwards, B., Waldron, S., Brown, C., & Longworth, J. (2016). The Sino-Australia Cattle and
Beef Relationship. The Australia-China Relations Institute.
https://www.australiachinarelations.org/sites/default/files/1608%20ACRI%20Publication%20-
%20The%20Sino- Australian%20Cattle%20and%20Beef%20Relationship_web.pdf

Emsden, C. (2024). FAO foresees a stable outlook for most food commodity markets in
2024/25. Food and Agriculture Organization. https://www.fao.org/newsroom/detail/fao-
foresees-a-stable-outlook-for-most-food- commodity-markets-in-2024-25/en

Ertor, 1. (2021). “We are the oceans, we are the people!’: Fisher people’s struggles for blue
justice. The Journal of Peasant Studies, 1-30. https://doi.org/10.1080/03066150.2021.1999932
Ertor, 1., & Ortega-Cerda, M. (2017). Unpacking the objectives and assumptions underpinning
European aquaculture. Environmental Politics, 26(5), 893-914.
https://doi.org/10.1080/09644016.2017.1306908

EUROPEAN COMMISSION. (2021). Strategic guidelines for a more sustainable and
competitive EU aquaculture for the period 2021 to 2030. https://eur- lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52021DC0236

European Commission. (2022). Policy: Common fisheries policy, Integrated maritime policy,
aquaculture policy. 2022. https://oceans-and-fisheries.ec.europa.eu/policy_en

European Commission. Directorate General for Maritime Affairs and Fisheries. & EUMOFA.
(2022). The EU fish market: 2022 edition. Publications Office.
https://data.europa.eu/doi/10.2771/716731

Fabinyi, M. (2012). Historical, cultural and social perspectives on luxury seafood consumption
in China. Environmental Conservation, 39(1), 83-92.
https://doi.org/10.1017/S0376892911000609

Fabinyi, M. (2018). The Chinese seafood market: Opportunities and challenges for Australian
exporters.

Fabinyi, M., & Liu, N. (2014). Seafood banquets in Beijing: Consumer perspectives and
implications for environmental sustainability. Conservation and Society, 12(2), 218-228.
Scopus. https://doi.org/10.4103/0972-4923.138423

Fabinyi, M., & Liu, N. (2016). The social context of the Chinese food system: An ethnographic
study of the Beijing seafood market. Sustainability (Switzerland), 8(3). Scopus.
https://doi.org/10.3390/su8030244

Fabinyi, M., Barclay, K., & Eriksson, H. (2017). Chinese trader perceptions on sourcing and
consumption of endangered seafood. Frontiers in Marine Science, 4(JUN). Scopus.
https://doi.org/10.3389/fmars.2017.00181

Fabinyi, M., Liu, N., Song, Q., & Li, R. (2016). Aquatic product consumption patterns and
perceptions among the Chinese middle class. Regional Studies in Marine Science, 7, 1-9.
Scopus. https://doi.org/10.1016/j.rsma.2016.01.013

FAO (Ed.). (2020). Sustainability in action. https://doi.org/10.4060/ca9229en

FAO (Ed.). (2022b). Towards blue transformation. FAO. https://doi.org/10.4060/cc0461en
FAOQ. (2022a). The State of World Fisheries and Aquaculture 2022. FAO.
https://doi.org/10.4060/cc0461en

Farmery, A. K., Gardner, C., Green, B. S., Jennings, S., & Watson, R. A. (2015). Domestic or
imported? An assessment of carbon footprints and sustainability of seafood consumed in
Australia. Environmental Science & Policy, 54, 35-43.
https://doi.org/10.1016/j.envsci.2015.06.007

Farmery, A. K., Gardner, C., Jennings, S., Green, B. S., & Watson, R. A. (2017). Assessing the
inclusion of seafood in the sustainable diet literature. Fish and Fisheries, 18(3), 607—618.
https://doi.org/10.1111/faf.12205

Farradia, Y., & Sunarno, M. T. D. (2020). Consumer Purchase Decision on Fresh Fish in the
New Norm: Preliminary Case Study in Indonesia. Journal of Social Transformation and
Regional Development, 2(1). https://doi.org/10.30880/jstard.2020.02.01.006

Fauziyah, N. S. (2020). The Influence of Parents and Other Factors on Adolescents’ Fish
Consumption in Selected Senior High School Students, Jakarta. Indian Journal of Public Health
Research & Development. https://doi.org/10.37506/ijphrd.v11i5.9442

Feedr. (2024). Meat Price Index in GPB. https://feedr.co/en-gh/meat-price-index

Feng, Q., Shanthikumar, J. G., & Xue, M. (2022). Consumer Choice Models and Estimation: A

171



Review and Extension. Production and Operations Management, 31(2), 847-867.
https://doi.org/10.1111/poms.13499

Feng, X.-L., Li, B., Lin, H.-F., Zheng, H.-Y., Tian, R.-R., Luo, R.-H., Liu, M.-Q., Jiang, R.-D.,
Zheng, Y.-T., Shi, Z.-L., Bi, Y.-H., & Yang, X.-L. (2021). Stability of SARS-CoV-2 on the
Surfaces of Three Meats in the Setting That Simulates the Cold Chain Transportation.
Virologica Sinica, 36(5), 1069-1072. https://doi.org/10.1007/s12250-021-00367-x

Ferfolja, M., Cerjak, M., Matuli¢, D., & Maksan, M. T. (2022). Consumer Knowledge and
Perception about Fresh Fish from Organic Farming in Croatia. Croatian Journal of Fisheries,
80(1), 7-16. https://doi.org/10.2478/cjf-2022-0002

Ferguson, C. E., Franz, N., Golden, C. D., Halpern, B. S., Hazen, L., ... Zhang, W. (2021).
Harnessing the diversity of small-scale actors is key to the future of aquatic food systems.
Nature Food, 2(9), 733-741. https://doi.org/10.1038/s43016-021-00363- 0

Fernandez, F. J., Mufioz, M., Ponce Oliva, R. D., Vasquez-Lavin, F., & Gelcich, S. (2023).
Mapping Firms’ adaptive profiles: The role of experiences and risk perception in the
aquaculture industry. Aquaculture, 562. https://doi.org/10.1016/j.aquaculture.2022.738802
Feucht, Y., & Zander, K. (2015). Of earth ponds, flow-through and closed recirculation
systems—German consumers’ understanding of sustainable aquaculture and its communication.
Agquaculture, 438, 151-158. https://doi.org/10.1016/j.aquaculture.2015.01.005

Feucht, Y., & Zander, K. (2017). Aquaculture in the German print media. Aquaculture
International, 25(1), 177-195. https://doi.org/10.1007/s10499-016-0021-1

Fiandari, Y. R., Surachman, S., Rohman, F., & Hussein, A. S. (2019). Perceived value
dimension in repetitive fish consumption in Indonesia by using an extended theory of planned
behavior. British Food Journal, 121(6), 1220-1235. Scopus. https://doi.org/10.1108/BFJ-07-
2018-0429

Flaherty, M., Reid, G., Chopin, T., & Latham, E. (2019). Public attitudes towards marine
aquaculture in Canada: Insights from the Pacific and Atlantic coasts. Aquaculture International,
27(1), 9-32. https://doi.org/10.1007/s10499-018-0312-9

Fleming, A. E., Petheram, L., & Stacey, N. (2015). Australian indigenous women’s seafood
harvesting practices and prospects for integrating aquaculture. Journal of Enterprising
Communities: People and Places in the Global Economy, 9(2), 156-181.
https://doi.org/10.1108/JEC-08-2014-0013

Flgysand, A., Haland, K., & Jakobsen, S.-E. (2016). Discourses, risk perceptions and the
“green” profile of the New Zealand salmon farming industry. Marine Policy, 74, 230-235.
Scopus. https://doi.org/10.1016/j.marpol.2016.09.034

Fonseca, T., Costa-Pierce, B. A., & Valenti, W. C. (2017). Lambari Aquaculture as a Means for
the Sustainable Development of Rural Communities in Brazil. Reviews in Fisheries Science &
Aqguaculture, 25(4), 316-330. https://doi.org/10.1080/23308249.2017.1320647

Food and Agriculture Organisation of the United Nations - FAO. (2023). FishStatJ - Software
for Fishery and Aquaculture Statistical Time Series (Version 4.03.05) [Computer software].
Fisheries and Aquaculture Division (NFI).

Food and Agriculture Organization. (2020). FAOSTAT.
https://www.fao.org/faostat/en/#data/FBS

Food and Agriculture Organization. (2023). Pangasius well positioned to satisfy increased
demand (Information and Analysis on Markets and Trade of Fisheries and Aquaculture
Products) [Globefish]. https://www.fao.org/in-action/globefish/market- reports/resource-
detail/en/c/1633532/

Food and Agriculture Organization. (2024). FishStatJ (Version 20204.4.03.05) [Computer
software]. https://www.fao.org/fishery/en/topic/166235/en

Francisco, H. A., Carmelita, B. M., Hopanda, J., Predo, C., & Ferrer, A. J. G. (2017). Gender
differences in participation, roles, and attitude towards mariculture operation: A case study in
the Philippines. Asian Fisheries Science, 30(Special Issue), 83-102. Scopus.
https://doi.org/10.33997/j.afs.2017.30.51.004

Froehlich, H. E., Gentry, R. R., & Halpern, B. S. (2017). Conservation aquaculture: Shifting the
narrative and paradigm of aquaculture’s role in resource management. Biological Conservation,
215, 162-168. https://doi.org/10.1016/j.biocon.2017.09.012

Froehlich, H. E., Gentry, R. R., Rust, M. B., Grimm, D., & Halpern, B. S. (2017). Public
Perceptions of Aquaculture: Evaluating Spatiotemporal Patterns of Sentiment around the World.

172



PLOS ONE, 12(1), e0169281. https://doi.org/10.1371/journal.pone.0169281

Fry, J. P., Mailloux, N. A., Love, D. C., Milli, M. C., & Cao, L. (2018). Feed conversion
efficiency in aquaculture: Do we measure it correctly? Environmental Research Letters, 13(2),
024017. https://doi.org/10.1088/1748-9326/aaa273

Fu, Y., Huang, S., Wu, Z., Wang, C., Su, M., Wang, X., Xu, P., Huang, X., Wu, H., Wang, Y.,
Wang, J., Xiao, X., Zhou, H., Xie, X., Chen, M., Huang, S., Liao, Y., & Kwan, K. Y. (2019).
Socio-demographic drivers and public perceptions of consumption and conservation of Asian
horseshoe crabs in northern Beibu Gulf, China. Aquatic Conservation: Marine and Freshwater
Ecosystems, 29(8), 1268-1277. https://doi.org/10.1002/aqc.3125

Furst, T., Connors, M., Bisogni, C. A., Sobal, J., & Falk, L. W. (1996). Food Choice: A
Conceptual Model of the Process. Appetite, 26(3), 247-266.
https://doi.org/10.1006/appe.1996.0019

Gajaria, T. K., & Mantri, V. A. (2021). Perspectives and attitudes towards the functional and
safety aspects of seaweeds for edible applications in India. Foods, 10(12). Scopus.
https://doi.org/10.3390/f00ds10123026

Gale, N. K., Heath, G., Cameron, E., Rashid, S., & Redwood, S. (2013). Using the framework
method for the analysis of qualitative data in multi-disciplinary health research. BMC Medical
Research Methodology, 13, 1-8.

Gallardo, R. K., Hanrahan, I., Yue, C., McCracken, V. A., Luby, J., McFerson, J. R., Ross, C.,
& Carrillo-Rodriguez, L. (2018). Combining sensory evaluations and experimental auctions to
assess consumers’ preferences for fresh fruit quality characteristics. Agribusiness, 34(2), 407—
425. https://doi.org/10.1002/agr.21534

Gambelli, D., Vairo, D., Solfanelli, F., & Zanoli, R. (2019). Economic performance of organic
aquaculture: A systematic review. Marine Policy, 108, 103542.
https://doi.org/10.1016/j.marpol.2019.103542

Gao, J., Zhang, C., Wang, K., & Ba, S. (2012). Understanding online purchase decision making:
The effects of unconscious thought, information quality, and information quantity. Decision
Support Systems, 53(4), 772—781.

Garlock, T., Asche, F., Anderson, J., Bjgrndal, T., Kumar, G., Lorenzen, K., Ropicki, A., Smith,
M. D., & Tveteras, R. (2020). A Global Blue Revolution: Aquaculture Growth Across Regions,
Species, and Countries. Reviews in Fisheries Science & Aquaculture, 28(1), 107-116.
https://doi.org/10.1080/23308249.2019.1678111

Garlock, T., Asche, F., Anderson, J., Ceballos-Concha, A., Love, D. C., Osmundsen, T.C., &
Pincinato, R. B. M. (2022). Aquaculture: The missing contributor in the food security agenda.
Global Food Security, 32, 100620. https://doi.org/10.1016/j.gfs.2022.100620

General Administration of Customs of the People’s Republic of China. (2024). Customs
statistics online query platform. http://stats.customs.gov.cn/queryData/queryDataByWhere
Geng, J.-J., Li, H., Liu, J.-P., Yang, Y., Jin, Z.-L., Zhang, Y.-N., Zhang, M.-L., Chen, L.-Q., &
Du, Z.-Y. (2015). Nutrients and contaminants in tissues of five fish species obtained from
Shanghai markets: Risk—benefit evaluation from human health perspectives. Science of The
Total Environment, 536, 933-945. https://doi.org/10.1016/j.scitotenv.2015.06.057

Gentry, R. R., Alleway, H. K., Bishop, M. J., Gillies, C. L., Waters, T., & Jones, R. (2020).
Exploring the potential for marine aquaculture to contribute to ecosystem services. Reviews in
Aguaculture, 12(2), 499-512.

Gentry, R. R., Froehlich, H. E., Grimm, D., Kareiva, P., Parke, M., Rust, M., Gaines, S. D., &
Halpern, B. S. (2017). Mapping the global potential for marine aquaculture. Nature Ecology &
Evolution, 1(9), 1317-1324. https://doi.org/10.1038/s41559-017- 0257-9

Gephart, J. A., & Pace, M. L. (2015). Structure and evolution of the global seafood trade
network. Environmental Research Letters, 10(12), 125014.

Gephart, J. A., Golden, C. D., Asche, F., Belton, B., Brugere, C., Froehlich, H. E., Fry, J. P.,
Halpern, B. S., Hicks, C. C., Jones, R. C., Klinger, D. H., Little, D. C., McCauley, D. J.,
Thilsted, S. H., Troell, M., & Allison, E. H. (2021). Scenarios for Global Aquaculture and Its
Role in Human Nutrition. Reviews in Fisheries Science & Aquaculture, 29(1), 122-138.
https://doi.org/10.1080/23308249.2020.1782342

Gephart, J. A., Golden, C. D., Halpern, B. S., Hicks, C. C., Jonell, M., Kishore, A., ... Wabnitz,
C. C. C. (2022). The vital roles of blue foods in the global food system.

Ghifarini, A. F., Sumarwan, U., & Najib, M. (2018). Application of theory of planned behavior

173



Y VY

Y VY

in shrimp consumer behavior analysis. Independent Journal of Management & Production, 9(3),
984. https://doi.org/10.14807/ijmp.v9i3.705

Ghifarini, A., Sumarwan, U., & Najib, M. (2018). APPLICATION OF THEORY OF
PLANNED BEHAVIOR IN SHRIMP CONSUMER BEHAVIOR ANALYSIS.
INDEPENDENT JOURNAL OF MANAGEMENT & PRODUCTION, 9(3), 984-1001.
https://doi.org/10.14807/ijmp.v9i3.705

Ghosh, A., Dana, S., Sharma, A., & Das, S. (2018). A Study on Consumers Preference and
Satisfaction towards Ready-to-eat Fish Products in West Bengal, India. FISHERY
TECHNOLOGY, 55(4), 282-287.

Giese, J. L., & Cote, J. A. (2000). Defining consumer satisfaction. Academy of Marketing
Science Review, 1(1), 1-22.

Gilbert, D. T., Fiske, S. T., & Lindzey, G. (Eds.). (1998). The handbook of social psychology
(4th ed). McGraw-Hill ; Distributed exclusively by Oxford University Press.

Global Food mate. (2024). China lifted import ban on shrimp products from nine Ecuadoriam
factories. Food Safety Compliance Service. https://global.foodmate.net/news/showt-12207-
China-lifted-import-ban-on-shrimp- products-from-nine-Ecuadorian-factories.htmi

Global Salmon Initiative. (2021). The 2021 Sustainability Report.
https://globalsalmoninitiative.org/en/sustainability-report/executive-summary/

Global Salmon Initiative. (2023). https://globalsalmoninitiative.org/en/

Global Seafood Alliance. (2023). Study shows almost a third of Chinese consumers recognize
BAP label. https://www.globalseafood.org/blog/chinese-consumer-survey- 2023/

Global Times. (2022). China to lift anti-COVID measures for all imported cold-chain foods,
non-cold-chain items. https://www.globaltimes.cn/page/202212/1282859.shtml

Glutting, L. (2022). Using Sentiment Analysis of Twitter Discourse to Understand Sentiment
Towards Salmon Aquaculture Among Stakeholders Over Time.
https://doi.org/10.20381/RUOR-27938

Godfrey, M. (2020). China’s domestic salmon sector facing pressure from bad economy,
Norwegian imports. SeafoodSource. https://www.seafoodsource.com/news/supply-trade/chinas-
domestic-salmon-sector- facing-pressure-from-bad-economy-norwegian-imports

Godfrey, M. (2024a). China’s shrimp market poised for change as free trade deal with Ecuador
kicks in. https://www.seafoodsource.com/news/supply-trade/china-s-shrimp- market-poised-for-
change-as-free-trade-deal-with-ecuador-kicks-in

Godfrey, M. (2024b). Chinese consumer protection activist issues warning about glazing
additive used on Ecuadorian shrimp. https://www.seafoodsource.com/news/food-safety-
health/chinese-consumer- protection-activist-issues-warning-about-glazing-additive-used-on-
ecuadorian-shrimp

Goh, E. V., Ali, S. A,, Mitra, S. R., & McCullough, F. (2013). Understanding the patterns of
fish and seafood consumption and its nutritional roles among a Malaysian population to inform
sustainable development. Asia Pacific Journal of Sustainable Agriculture, Food and Energy,
9(1), 1-13. https://doi.org/10.36782/apjsafe.v9i1.86

Golden, C. D., Koehn, J. Z., Shepon, A., Passarelli, S., Free, C. M., Viana, D. F., Matthey, H.,
Eurich, J. G., Gephart, J. A., Fluet-Chouinard, E., Nyboer, E. A., Lynch, J., Kjellevold, M.,
Bromage, S., Charlebois, P., Barange, M., Vannuccini, S., Cao, L., Kleisner, K. M., ... Thilsted,
S. H. (2021). Aquatic foods to nourish nations. Nature, 598(7880), 315-320.
https://doi.org/10.1038/s41586-021-03917-1

Govaerts, F. (2021). Media representation of salmon aquaculture in France. Aquaculture, 540,
736679. https://doi.org/10.1016/j.aquaculture.2021.736679

Govzman, S., Looby, S., Wang, X., Butler, F., Gibney, E. R., & Timon, C. M. (2021). A
systematic review of the determinants of seafood consumption. British Journal of Nutrition,
126(1), 66-80. https://doi.org/10.1017/S0007114520003773

Green, R., Cornelsen, L., Dangour, A. D., Turner, R., Shankar, B., Mazzocchi, M., & Smith, R.
D. (2013). The effect of rising food prices on food consumption: Systematic review with meta-
regression. BMJ, 346(junl17 1), f3703—f3703. https://doi.org/10.1136/bmj.f3703

Grémping, U. (2007). Relative importance for linear regression in R: the package relaimpo.
Journal of Statistical Software, 17, 1-27.

Gross, S., Waldrop, M. E., & Roosen, J. (2021). How does animal welfare taste? Combining
sensory and choice experiments to evaluate willingness to pay for animal welfare pork. Food

174



Quality and Preference, 87, 104055. https://doi.org/10.1016/j.foodqual.2020.104055

Grunert, K. G., Hieke, S., & Wills, J. (2014). Sustainability labels on food products: Consumer
motivation, understanding and use. Food Policy, 44, 177-189.
https://doi.org/10.1016/j.foodpol.2013.12.001

Guan, G., Liu, D., & Zhai, J. (2022). Factors Influencing Consumer Satisfaction of Fresh
Produce E-Commerce in the Background of COVID-19—A Hybrid Approach Based on LDA-
SEM-XGBoost. Sustainability, 14(24), 16392. https://doi.org/10.3390/su142416392

Giiney, O. 1. (2019). Consumers’ Perceived Differences between Wild and Farmed Fish: A
Survey Study in Turkey. Journal of Aquatic Food Product Technology, 28(2), 210-220.
https://doi.org/10.1080/10498850.2019.1572684

Guo, H., Liu, Y., Shi, X., & Chen, K. Z. (2021). The role of e-commerce in the urban food
system under COVID-19: Lessons from China. China Agricultural Economic Review, 13(2),
436-455.

Guo, J., Jin, S., Zhao, J., Wang, H., & Zhao, F. (2022). Has COVID-19 accelerated the E-
commerce of agricultural products? Evidence from sales data of E-stores in China. Food Policy,
112, 102377. https://doi.org/10.1016/j.foodpol.2022.102377

Guo, Y., Barnes, S. J., & Jia, Q. (2017). Mining meaning from online ratings and reviews:
Tourist satisfaction analysis using latent dirichlet allocation. Tourism Management, 59, 467—
483.

Haflidason, T., Olafsdéttir, G., Bogason, S., & Stefansson, G. (2012). Criteria for temperature
alerts in cod supply chains. International Journal of Physical Distribution & Logistics
Management, 42(4), 355-371. https://doi.org/10.1108/09600031211231335

Hambrey, J., & Evans, S. (2016). Aquaculture in England, Wales and Northern Ireland: An
Analysis of the Economic Contribution and Value of the Major Sub-Sectors and the Most
Important Farmed Species (p. 162) [Seafish Report SR694].
file://IC:/Users/au709710/Downloads/Aquaculture%20in%20England,%20Wales%20a
nd%20Northern%20Ireland_%20An%20Analysis%200f%20the%20Economic%20Co
ntribution%20and%20Value%200f%20the%20Major%20Sub-
Sectors%20and%20the%20Most%20Important%20Farmed%20Species.pdf

Haque, M. E., Khanom, S., Afrad, M. S. |., Barau, A. A., & Rafiquzzaman, S. (2019).
Consumer Preference for Sea Fish Consumption in Dhaka City of Bangladesh. The
Agriculturists, 17(1-2), 41-51. https://doi.org/10.3329/agric.v17i1-2.44695

Hasan, A., Moin, S., Karim, A., & Shamshirband, S. (2018). Machine Learning-Based
Sentiment Analysis for Twitter Accounts. Mathematical and Computational Applications, 23(1),
11. https://doi.org/10.3390/mca23010011

Henn, K., Reinbach, H. C., Olsen, S. B., Aaslyng, M. D., Laugesen, S. M. B., & Bredie, W. L.
P. (2023). Health versus environmental benefits: Does additional information influence
consumer acceptance of pulse-based spreads? Journal of Food Science, 88(3), 1144-1158.
https://doi.org/10.1111/1750-3841.16471

Hess, S., & Palma, D. (2019). Apollo: A flexible, powerful and customisable freeware package
for choice model estimation and application. Journal of Choice Modelling, 32, 100170.
Hirvonen, K., Bai, Y., Headey, D., & Masters, W. A. (2020). Affordability of the EAT—Lancet
reference diet: A global analysis. The Lancet Global Health, 8(1), e59- e66.
https://doi.org/10.1016/S2214-109X(19)30447-4

Hishamunda, N., Ridler, N., & Martone, E. (2014). Policy and governance in aquaculture:
Lessons learned and way forward. FAO Fisheries and Aquaculture Technical Paper, 577,
1,IV,VII,1-7,9-31,33-39,41-43,45-53,55-59. ProQuest Central; SciTech Premium Collection.
HL Bank Singapore. (2023). China E-commerce and Online shopping (Global Equities
Research) [Sector Reports and Initiation report].

Ho Huy, T., Anh, N. T., Svein, O., & Vassdal, T. (2013). Explaining Repurchase Intention
towards Fish: The Extension of the theory of Planned Behavior (Oregon State University).
International Institute of Fisheries Economics & Trade. International Institute of Fisheries
Economics and Trade.

Hoa, V. T., & Kére, S. (2017). Preference-based segmentation: A study of dish preferences
among Vietnamese teenagers. Journal of Economic Development, 24(2), 132-153. Scopus.
https://doi.org/10.24311/JABES/2017.24.2.02

Hoenink, J. C., Mackenbach, J. D., Waterlander, W., Lakerveld, J., van der Laan, N., &

175



Beulens, J. W. J. (2020). The effects of nudging and pricing on healthy food purchasing
behavior in a virtual supermarket setting: A randomized experiment. International Journal of
Behavioral Nutrition and Physical Activity, 17(1), 98. https://doi.org/10.1186/512966-020-
01005-7

Hoerterer, C., Petereit, J., & Krause, G. (2022). Informed choice: The role of knowledge in the
willingness to consume aquaculture products of different groups in Germany. Aquaculture, 556,
738319. https://doi.org/10.1016/j.aquaculture.2022.738319

Hofherr, J., Martinsohn, J., Cawthorn, D., Rasco, B., & Naaum, A. M. (2016). Regulatory
Frameworks for Seafood Authenticity and Traceability. In Seafood Authenticity and
Traceability (pp. 47-82). Elsevier. https://doi.org/10.1016/B978-0-12- 801592-6.00003-6
Hong, W., Zheng, C., Wu, L., & Pu, X. (2019). Analyzing the Relationship between Consumer
Satisfaction and Fresh E-Commerce Logistics Service Using Text Mining Techniques.
Sustainability, 11(13), 3570. https://doi.org/10.3390/su11133570

Hong, X., Li, C., Wang, L., Wang, M., Grasso, S., & Monahan, F. J. (2023). Consumer
Preferences for Processed Meat Reformulation Strategies: A Prototype for Sensory Evaluation
Combined with a Choice-Based Conjoint Experiment. Agriculture, 13(2), 234.
https://doi.org/10.3390/agriculture13020234

Hopkins, C. R., Roberts, S. I., Caveen, A. J., Graham, C., & Burns, N. M. (2024). Improved
traceability in seafood supply chains is achievable by minimising vulnerable nodes in
processing and distribution networks. Marine Policy, 159, 105910.
https://doi.org/10.1016/j.marpol.2023.105910

Hoque, M. Z. (2021). Sustainability indicators for sustainably-farmed fish in Bangladesh.
Sustainable Production and Consumption, 27, 115-127. Scopus.
https://doi.org/10.1016/j.spc.2020.10.020

Hoque, M. Z., & Alam, M. N. (2020). Consumers’ knowledge discrepancy and confusion in
intent to purchase farmed fish. British Food Journal, 122(11), 3567—-3583. Scopus.
https://doi.org/10.1108/BFJ-01-2019-0021

Hoque, M. Z., Akhter, N., & Mawa, Z. (2021a). Consumers’ Willingness to Pay (WTP) for
Organically Farmed Fish in Bangladesh. Journal of Agricultural and Applied Economics, 53(4),
482-509. Scopus. https://doi.org/10.1017/aae.2021.12

Hoque, M. Z., Bashar, M. A., & Akhter, F. (2021). Ambiguity tolerance and confusion
avoidance in the intent to purchase farmed fish. Journal of Applied Aquaculture. Scopus.
https://doi.org/10.1080/10454438.2021.1872462

Hori, J., Wakamatsu, H., Miyata, T., & Oozeki, Y. (2020). Has the consumers awareness of
sustainable seafood been growing in Japan? Implications for promoting sustainable
consumerism at the Tokyo 2020 Olympics and Paralympics. Marine Policy, 115. Scopus.
https://doi.org/10.1016/j.marpol.2020.103851

Hossain, A. (2021). Quantity or quality of fish in a developing country: A hedonic analysis.
Journal of Applied Aquaculture. Scopus. https://doi.org/10.1080/10454438.2021.1970687
Hossain, A., Badiuzzaman, Nielsen, M., Hoque, S., & Roth, E. (2021). The role of private
companies in improving nutrition of consumer groups in a developing country: A hedonic
analysis of tilapia attributes in Bangladesh. Journal of Applied Aquaculture. Scopus.
https://doi.org/10.1080/10454438.2021.1872463

Hsieh, H.-F., & Shannon, S. E. (2005). Three Approaches to Qualitative Content Analysis.
Qualitative Health Research, 15(9), 1277-1288. https://doi.org/10.1177/1049732305276687
Hu, B. (2020). Research on effective supply of important agricultural products under the
background of normalization of COVID-19 prevention and control. Price: Theory and Practice,
4,12-15.

Hu, L. (2024). China Leaves Seafood Import Tariffs Unchanged for 2024. China Fisheries and
Seafood Expo. https://chinaseafoodexpo.com/china-leaves-seafood- import-tariffs-unchanged-
for-2024/

Hu, X., Li, L., Xie, C., & Zhou, J. (2008). The effects of country-of-origin on Chinese
consumers’ wine purchasing behaviour. Journal of Technology Management in China, 3(3),
292-306. https://doi.org/10.1108/17468770810916195

Hu, Y., & Yuan, C. (2015). An Online Survey Study of Consumer Preferences on Aquatic
Products in China: Current Seafood Consumption Patterns and Trends. Fisheries and
Aquaculture Journal, 05(02). https://doi.org/10.4172/2150- 3508.1000094

176



Huang, J., Antonides, G., & Nie, F. (2020). Social-psychological factors in food consumption of
rural residents: The role of perceived need and habit within the theory of planned behavior.
Nutrients, 12(4). Scopus. https://doi.org/10.3390/nu12041203

Hudson, B., Allen, T., & Moore, D. (2015). SHELLFISH FARMING IN THE PACIFIC
NORTHWEST: PUBLIC AND STAKEHOLDER PERCEPTIONS. JOURNAL OF
SHELLFISH RESEARCH, 34(2), 642-642.

Hynes, S., Skoland, K., Ravagnan, E., Gjerstad, B., & Krgvel, A. V. (2018). Public attitudes
toward aquaculture: An Irish and Norwegian comparative study. Marine Policy, 96, 1-8.
https://doi.org/10.1016/j.marpol.2018.07.011

Hynes, S., Skoland, K., Ravagnan, E., Gjerstad, B., Kragvel, V. A., Hynes, S., Skoland, K.,
Ravagnan, E., Gjerstad, B., & Krgvel, V. A. (2017). Attitudes toward aquaculture in Ireland and
Norway. https://doi.org/10.22004/AG.ECON.266405

In Brief to The State of World Fisheries and Aquaculture 2024. (2024). FAO.
https://doi.org/10.4060/cd0690en

Intyas, C. A., & Primyastanto, M. (2020). Marketing mix development analysis of preserved
tongkol (Euthynnes affinis) on customer satisfaction in Malang, East Java, Indonesia. IOP
Conference Series: Earth and Environmental Science, 493, 012043.
https://doi.org/10.1088/1755-1315/493/1/012043

Islam, M. J., Sayeed, M. A., Akhtar, S., Hossain, M. S., & Liza, A. A. (2018). Consumers
profile analysis towards chicken, beef, mutton, fish and egg consumption in Bangladesh. British
Food Journal, 120(12), 2818-2831. Scopus. https://doi.org/10.1108/BFJ-03-2018-0191

Ivey, C., & Crum, J. (2018). Choosing the right citation management tool: EndNote, Mendeley,
RefWorks, or Zotero. Journal of the Medical Library Association, 106(3).
https://doi.org/10.5195/jmla.2018.468

Izzhati, D. N., Mastrisiswadi, H., Jazuli, J., & Talitha, T. (2018). Consumer Preferences for The
Design of Smoked Fish Packaging Using Conjoint Analysis. Jurnal IImiah Teknik Industri,
17(2), 177. https://doi.org/10.23917/jiti.v17i2.6778

Jacka, T., Kipnis, A. B., & Sargeson, S. (2013). Contemporary China: Society and social
change. Cambridge University Press.

Jahns, L., Raatz, S., Johnson, L., Kranz, S., Silverstein, J., & Picklo, M. (2014). Intake of
Seafood in the US Varies by Age, Income, and Education Level but Not by Race- Ethnicity.
Nutrients, 6(12), 6060-6075. https://doi.org/10.3390/nu6126060

Jelodar, H., Wang, Y., Yuan, C., Feng, X., Jiang, X., Li, Y., & Zhao, L. (2019). Latent Dirichlet
allocation (LDA) and topic modeling: Models, applications, a survey. Multimedia Tools and
Applications, 78(11), 15169-15211. https://doi.org/10.1007/s11042-018-6894-4

Jiang, Y., Lai, P, Chang, C.-H., Yuen, K. F., Li, S., & Wang, X. (2021). Sustainable
Management for Fresh Food E-Commerce Logistics Services. Sustainability, 13(6), 3456.
https://doi.org/10.3390/su13063456

Jodice, L. W., & Norman, W. C. (2020). Comparing importance and confidence for production
and source attributes of seafood among residents and tourists in South Carolina and Florida
coastal communities. APPETITE, 146. https://doi.org/10.1016/j.appet.2019.104510

Jodice, L. W., Norman, W. C., Davis, J., Coskun, G., & Kang, S. (2015). Perceptions of Marine
Aguaculture in Coastal Tourist Destinations in the US Southeastern Region [Clemson
University]. http://media.clemson.edu/cbshs/prtm/research/Mariculture.pdf

Joyce, A. L., & Satterfield, T. A. (2010). Shellfish aquaculture and First Nations’ sovereignty:
The quest for sustainable development in contested sea space. Natural Resources Forum, 34(2),
106-123. Scopus. https://doi.org/10.1111/j.1477- 8947.2010.01297.x

Junaidi, J., llona, D., & Zaitul, Z. (2020). Fresh Fish Consumption Behaviour in Padang City,
Indonesia. Economic and Social of Fisheries and Marine Journal, 007(02), 197-211.
https://doi.org/10.21776/ub.ecsofim.2020.007.02.06

Juwitaningtyas, T., Supartono, W., & Aziz, I. W. F. (2018). Consumer’s valuation of the
traditional fish handling practices using importance-performance analysis. IOP Conference
Series: Materials Science and Engineering, 403, 012008. https://doi.org/10.1088/1757-
899X/403/1/012008

Kaczorowska, J., Rejman, K., Halicka, E., Szczebyto, A., & Gorska-Warsewicz, H. (2019).
Impact of Food Sustainability Labels on the Perceived Product Value and Price Expectations of
Urban Consumers. Sustainability, 11(24), 7240. https://doi.org/10.3390/su11247240

177



Kallas, Z., Varela, E., Candek-Potokar, M., Pugliese, C., Cerjak, M., Tomazin, U., Karolyi, D.,
Agquilani, C., Vitale, M., & Gil, J. M. (2019). Can innovations in traditional pork products help
thriving EU untapped pig breeds? A non-hypothetical discrete choice experiment with hedonic
evaluation. Meat Science, 154, 75-85. https://doi.org/10.1016/j.meatsci.2019.04.011

Karnad, D., Gangadharan, D., & Krishna, Y. C. (2021). Rethinking sustainability: From seafood
consumption to seafood commons. Geoforum, 126, 26-36. Scopus.
https://doi.org/10.1016/j.geoforum.2021.07.019

Kashem, Md. A., Tasnim, N., Rahman, M., Bapary, M. A. J., & Akanda, Md. A. (2021).
Consumer’s attitudes toward fish consumption during pandemic Covid-19 in Bangladesh.
International Journal of Natural Sciences, 11(1), 15-22. Academic Search Index.

Kausar, S., Huahu, X., Ahmad, W., Shabir, M. Y., & Ahmad, W. (2020). A Sentiment Polarity
Categorization Technique for Online Product Reviews. IEEE Access, 8, 3594— 3605.
https://doi.org/10.1109/ACCESS.2019.2963020

Kehoe, C., Marschke, M., Uttamamunee, W., Kittitornkool, J., & Vandergeest, P. (2016).
Developing Local Sustainable Seafood Markets: A Thai Example. World Food Policy, 2-3(2—
1), 32-50. https://doi.org/10.18278/wfp.2.2.3.1.3

Kendall, H., Kuznesof, S., Dean, M., Chan, M.-Y ., Clark, B., Home, R., Stolz, H., Zhong, Q.,
Liu, C., Brereton, P., & Frewer, L. (2019). Chinese consumer’s attitudes, perceptions and
behavioural responses towards food fraud. Food Control, 95, 339-351.
https://doi.org/10.1016/j.foodcont.2018.08.006

Kim, B.-T., & Lee, M.-K. (2018). Consumer Preference for Eco-Labeled Seafood in Korea.
Sustainability, 10(9), 3276. https://doi.org/10.3390/su10093276

Kim, G., Jodice, L. W., Duffy, L. N., & Norman, W. C. (2020). Tourists’ attitudes toward the
benefits of mariculture: A case of decision-making in marine tourism in Southeast USA.
Tourism in Marine Environments, 15(1). https://doi.org/10.3727/154427320X15781713928749
Kim, J., Jin, B., & Swinney, J. L. (2009). The role of etail quality, e-satisfaction and e- trust in
online loyalty development process. Journal of Retailing and Consumer Services, 16(4), 239—
247. https://doi.org/10.1016/j.jretconser.2008.11.019

Kinney, H. (2017). Aquaculturists’ Perceptions of Integrated Multi-Trophic Aquaculture
(IMTA) [University of Rhode Island]. https://doi.org/10.23860/thesis- kinney-heather-2017
Kitano, S., & Yamamoto, N. (2020). The role of consumer knowledge, experience,and
heterogeneity in fish consumption: Policy lessons from Japan. Journal of Retailing and
Consumer Services, 56. Scopus. https://doi.org/10.1016/j.jretconser.2020.102151

Kleitou, P., Kletou, D., & David, J. (2018). Is Europe ready for integrated multi- trophic
aquaculture? A survey on the perspectives of European farmers and scientists with IMTA
experience. Aquaculture, 490, 136-148. https://doi.org/10.1016/j.aquaculture.2018.02.035
Knapp, G., & Rubino, M. C. (2016). The Political Economics of Marine Aquaculture in the
United States. Reviews in Fisheries Science & Aquaculture, 24(3), 213-229.
https://doi.org/10.1080/23308249.2015.1121202

Kobayashi, M., Msangi, S., Batka, M., Vannuccini, S., Dey, M. M., & Anderson, J. L. (2015).
Fish to 2030: The Role and Opportunity for Aquaculture. Aquaculture Economics &
Management, 19(3), 282—300. https://doi.org/10.1080/13657305.2015.994240

Kolstad, 1. (2020). Too big to fault? Effects of the 2010 Nobel Peace Prize on Norwegian
exports to China and foreign policy. International Political Science Review, 41(2), 207-223.
Scopus. https://doi.org/10.1177/0192512118808610

Kongsvik, T. O., Thorvaldsen, T., Holmen, I. M., & Storkersen, K. V. (2018). Safety climate
and compliance in the Norwegian aquaculture industry-employees’ perceptions at different
company levels (S. Haugen, A. Barros, C. VanGulijk, T. Kongsvik, & J. Vinnem, Eds.; pp.
157-164).

Kdster, E. P. (2009). Diversity in the determinants of food choice: A psychological perspective.
Food Quality and Preference, 20(2), 70-82. https://doi.org/10.1016/j.foodqual.2007.11.002
Kraly, P., Weitzman, J., & Filgueira, R. (2022). Understanding factors influencing social
acceptability: Insights from media portrayal of salmon aquaculture in Atlantic Canada.
Aquaculture, 547, 737497. https://doi.org/10.1016/j.aquaculture.2021.737497

Krause, G., & Mikkelsen, E. (2017). The Socio-economic Dimensions of Offshore Aquaculture
in a Multi-use Setting. In B. H. Buck & R. Langan (Eds.), Aquaculture Perspective of Multi-
Use Sites in the Open Ocean (pp. 163-186). Springer International Publishing.

178



https://doi.org/10.1007/978-3-319-51159-7_8

Kresi¢, G., Dujmi¢, E., Lon¢ari¢, D., Zrnéi¢, S., Liovié, N., & Pleadin, J. (2022). Profiling of
Croatian Consumers Based on Their Intention to Consume Farmed Fish. Foods, 11(14), 2158.
https://doi.org/10.3390/foods11142158

Kresi¢, G., Pleadin, J., Zrnéi¢, S., Liovi¢, N., Buneta, A., Loncari¢, D., & Dujmi¢, E. (2020).
Factors affecting consumers” preferences for products from aquaculture. Croatian Journal of
Food Science and Technology, 12(2), 287-295. https://doi.org/10.17508/CJFST.2020.12.2.17
Kris-Etherton, P. M., Harris, W. S., & Appel, L. J. (2002). Fish Consumption, Fish Oil, Omega-
3 Fatty Acids, and Cardiovascular Disease. Circulation, 106(21), 2747-2757.
https://doi.org/10.1161/01.CIR.0000038493.65177.94

Kravel, A. V., Gjerstad, B., Skoland, K., Lindland, K. M., Hynes, S., & Ravagnan, E. (2019).
Exploring attitudes toward aquaculture in Norway — Is there a difference between the
Norwegian general public and local communities where the industry is established? Marine
Policy, 108, 103648. https://doi.org/10.1016/j.marpol.2019.103648

Kumar, A., Chakraborty, S., & Bala, P. K. (2023). Text mining approach to explore
determinants of grocery mobile app satisfaction using online customer reviews. Journal of
Retailing and Consumer Services, 73, 103363.

Kumar, G., & Engle, C. R. (2016). Technological Advances that Led to Growth of Shrimp,
Salmon, and Tilapia Farming. Reviews in Fisheries Science & Aquaculture, 24(2), 136-152.
https://doi.org/10.1080/23308249.2015.1112357

Kuuliala, L., Pérez-Ferndndez, R., Tang, M., Vanderroost, M., De Baets, B., & Devlieghere, F.
(2021). Probabilistic topic modelling in food spoilage analysis: A case study with Atlantic
salmon (Salmo salar). International Journal of Food Microbiology, 337, 108955.

Kuznetsova, A., Brockhoff, P. B., & Christensen, R. H. B. (2017). ImerTest package: Tests in
linear mixed effects models. Journal of Statistical Software, 82(13).

Kvale, S. (2010). Doing interviews (Reprint). SAGE.

Landazuri-Tveteraas, U., Oglend, A., Steen, M., & Straume, H.-M. (2021). Salmon trout, the
forgotten cousin? Aquaculture Economics & Management, 25(2), 159-176.
https://doi.org/10.1080/13657305.2020.1857469

Lang, M. F., & Rodrigues, A. C. (2021). How the Structure of Benefits for Sustainably Raised
Seafood May Differ in the USA: Implications for Wider Market Adoption. Journal of
International Food and Agribusiness Marketing, 33(1), 84—103. Scopus.
https://doi.org/10.1080/08974438.2020.1860856

Larson, N., & Story, M. (2009). A Review of Environmental Influences on Food Choices.
Annals of Behavioral Medicine, 38(S1), 56—73. https://doi.org/10.1007/s12160-009-9120-9
Lawless, H. T., & Heymann, H. (2010). Sensory evaluation of food: Principles and practices.
Springer Science & Business Media.

Lebel, L., Lebel, P., & Chuah, C. J. (2019). Water Use by Inland Aquaculture in Thailand:
Stakeholder Perceptions, Scientific Evidence, and Public Policy. Environmental Management,
63(4), 554-563. https://doi.org/10.1007/s00267-019-

Lee, M.-K., & Nam, J. (2019). The determinants of live fish consumption frequency in South
Korea. Food Research International, 120, 382—-388. Scopus.
https://doi.org/10.1016/j.foodres.2019.03.005

Lembo, G., Jokumsen, A., Spedicato, M. T., Facchini, M. T., & Bitetto, I. (2018). Assessing
stakeholder’s experience and sensitivity on key issues for the economic growth of organic
aquaculture production. Marine Policy, 87, 84-93. https://doi.org/10.1016/j.marpol.2017.10.005
Lenth, R. (2022). Emmeans: Estimated marginal means, aka least-squares means. R package
version 1.7. 2.

Levac, D., Colquhoun, H., & O’Brien, K. K. (2010). Scoping studies: Advancing the
methodology. Implementation Science, 5(1), 69. https://doi.org/10.1186/1748-5908-5-69

Li, A, Tang, Q., Kearney, K. E., Nagy, K. L., Zhang, J., Buchanan, S., & Turyk, M. E. (2022).
Persistent and toxic chemical pollutants in fish consumed by Asians in Chicago, United States.
Science of The Total Environment, 811, 152214.
https://doi.org/10.1016/j.scitotenv.2021.152214

Li, L., Yuan, L., & Tian, J. (2023). Influence of online E-commerce interaction on consumer
satisfaction based on big data algorithm. Heliyon, 9(8).

Li, Q., Song, P., & Wen, J. (2019). Melamine and food safety: A 10-year review. Current

179



Opinion in Food Science, 30, 79-84.

Li, S., & Hope, W. (2021). Terminology Translation in Chinese Contexts: Theory and Practice.
Routledge.

Li, X., Wu, C., & Mai, F. (2019). The effect of online reviews on product sales: A joint
sentiment-topic analysis. Information & Management, 56(2), 172-184.
https://doi.org/10.1016/j.im.2018.04.007

Li, Y., & Zhong, C. (2017). Factors driving consumption behavior for green aquatic products:
Empirical research from Ningbo, China. British Food Journal, 119(7), 1442— 1458. Scopus.
https://doi.org/10.1108/BFJ-10-2016-0456

Liang, X., Yang, S., Lou, Z., & Ali, A. (2024). The Impact of Japan’s Discharge of Nuclear-
Contaminated Water on Aquaculture Production, Trade, and Food Security in China and Japan.
Sustainability, 16(3), 1285. https://doi.org/10.3390/su16031285

Lin, Y., Luo, J., Cai, S., Ma, S., & Rong, K. (2016). Exploring the service quality in the e-
commerce context: A triadic view. Industrial Management & Data Systems, 116(3), 388-415.
https://doi.org/10.1108/IMDS-04-2015-0116

Lindland, K. M., Gjerstad, B., Kravel, A. V., & Ravagnan, E. (2019). Governing for
sustainability in the Norwegian aquaculture industry. Ocean & Coastal Management, 179,
104827. https://doi.org/10.1016/j.0ocecoaman.2019.104827

Linh, L. T., Tam, L. M., Ai, V. D., & Dzung, N. H. (2019). ASSESSING CONSUMER
BEHAVIOR TOWARDS FISH SAUCE PRODUCTS BY USING FOOD CHOICE
QUESTIONNAIRE. Vietnam Journal of Science and Technology, 57(3B), 87.
https://doi.org/10.15625/2525-2518/57/3B/14411

Little, D. C., & Bunting, S. W. (2016). Aquaculture Technologies for Food Security. In
Emerging Technologies for Promoting Food Security (pp. 93-113). Elsevier.
https://doi.org/10.1016/B978-1-78242-335-5.00005-6

Little, D. C., Newton, R. W., & Beveridge, M. C. M. (2016a). Aquaculture: A rapidly growing
and significant source of sustainable food? Status, transitions and potential. Proceedings of the
Nutrition Society, 75(3), 274-286. https://doi.org/10.1017/S0029665116000665

Little, D. C., Young, J. A., Zhang, W., Newton, R. W., Al Mamun, A., & Murray, F. J. (2018).
Sustainable intensification of aquaculture value chains between Asia and Europe: A framework
for understanding impacts and challenges. Aquaculture, 493, 338-354.
https://doi.org/10.1016/j.aquaculture.2017.12.033

Liu, C., & Chen, J. (2021). Consuming takeaway food: Convenience, waste and Chinese young
people’s urban lifestyle. Journal of Consumer Culture, 21(4), 848-866.

Liu, Y. (2007). The long-term impact of loyalty programs on consumer purchase behavior and
loyalty. Journal of Marketing, 71(4), 19-35.

Loew, C. (2022). Japan’s taste for trout lures in domestic foreign firms. SeafoodSource.
https://www.seafoodsource.com/news/supply-trade/japan- international-seafood-show-
showcased-increasing-success-of-trout

Loncaric, D., Dujmic, E., & Kresic, G. (2021). ASSESSMENT OF THE INTENTION TO
CONSUME FARMED FISH USING THE THEORY OF PLANNED BEHAVIOUR - SCALE
VALIDATION. ZBORNIK VELEUCILISTA U RIJECI- JOURNAL OF THE
POLYTECHNICS OF RIJEKA, 9(1), 1-17. https://doi.org/10.31784/zvr.9.1.1

Loper, E., & Bird, S. (2002). NLTK: The Natural Language Toolkit (Version 1). arXiv.
https://doi.org/10.48550/ARXI1V.CS/0205028

Loria, S. (2018). Textblob Documentation. Release 0.15, 2(8), 269.

Love, D. C., Allison, E. H., Asche, F., Belton, B., Cottrell, R. S., Froehlich, H. E., Gephart, J.
A., Hicks, C. C., Little, D. C., & Nussbaumer, E. M. (2021). Emerging COVID-19 impacts,
responses, and lessons for building resilience in the seafood system. Global Food Security, 28,
100494.

Love, D. C., Asche, F., Young, R., Nussbaumer, E. M., Anderson, J. L., Botta, R., Conrad, Z.,
Froehlich, H. E., Garlock, T. M., Gephart, J. A., Ropicki, A., Stoll, J. S., & Thorne-Lyman, A.
L. (2022). An Overview of Retail Sales of Seafood in the USA, 2017-2019. Reviews in
Fisheries Science & Aquaculture, 30(2), 259-270.
https://doi.org/10.1080/23308249.2021.1946481

Lu, Q. (Ed.). (2022). Salmon Aquaculture. IntechOpen.

Maheswaran, D. (1994). Country of origin as a stereotype: Effects of consumer expertise and

180



Y V V

attribute strength on product evaluations. Journal of Consumer Research, 21(2), 354-365.
Mahmoudi, A., Jemielniak, D., & Ciechanowski, L. (2024). Assessing Accuracy: A Study of
Lexicon and Rule-Based Packages in R and Python for Sentiment Analysis. IEEE Access, 1-1.
https://doi.org/10.1109/ACCESS.2024.3353692

Maier, D., Waldherr ,A., Miltner ,P., Wiedemann ,G., Niekler ,A., Keinert ,A., Pfetsch ,B.,
Heyer ,G., Reber ,U., Haussler ,T., Schmid-Petri ,H., & and Adam, S. (2018). Applying LDA
Topic Modeling in Communication Research: Toward a Valid and Reliable Methodology.
Communication Methods and Measures, 12(2-3), 93-118.
https://doi.org/10.1080/19312458.2018.1430754

Malcorps, W., Newton, R. W., Maiolo, S., Eltholth, M., Zhu, C., Zhang, W., Li, S., Tlusty, M.,
& Little, D. C. (2021). Global Seafood Trade: Insights in Sustainability Messaging and Claims
of the Major Producing and Consuming Regions. Sustainability, 13(21), 11720.
https://doi.org/10.3390/su132111720

Mamun, A.-A., Murray, F. J., Sprague, M., McAdam, B. J., Roos, N., de Roos, B., Pounds, A.,
& Little, D. C. (2021). Export-Driven, Extensive Coastal Aquaculture Can Benefit Nutritionally
Vulnerable People. Frontiers in Sustainable Food Systems, 5. Scopus.
https://doi.org/10.3389/fsufs.2021.713140

Market Publishers. (2020). Research report on imported salmon in China 2020-2024.
https://pdf.marketpublishers.com/shcri/research-report-on-imported-salmon-in-china- 2020-
2024.pdf

Martin-Martin, A., Orduna-Malea, E., Thelwall, M., & Delgado Lépez-Cdzar, E. (2018).
Google Scholar, Web of Science, and Scopus: A systematic comparison of citations in 252
subject categories. Journal of Informetrics, 12(4), 1160-1177.
https://doi.org/10.1016/j.j0i.2018.09.002

Mather, C., & Fanning, L. (2019). Social licence and aquaculture: Towards a research agenda.
MARINE POLICY, 99, 275-282. https://doi.org/10.1016/j.marpol.2018.10.049

Mazur, N. A., & Curtis, A. L. (2006). Risk perceptions, aquaculture, and issues of trust: Lessons
from Australia. Society and Natural Resources, 19(9), 791-808. Scopus.
https://doi.org/10.1080/08941920600835551

McFadden, D., & Train, K. (2000). Mixed MNL models for discrete response. Journal of
Applied Econometrics, 15(5), 447-470. https://doi.org/10.1002/1099-
1255(200009/10)15:5<447::AlD-JAE570>3.0.C0O;2-1

McFadden, D., & Zarembka, P. (1974). Frontiers in econometrics.

McManus, A., White, J., Newton, W., Storey, J., McManus, J., Cuesta-Briand, B., & Golightly,
A. (2011). Community intervention to increase seafood consumption (CIISC). Curtin
University.

McQuail, D. (2010). McQuail’s mass communication theory. Sage publications.

Meat Price Index in GPB. (2022). EatFirst. https://www.eatfirst.com/en-gb/meat-price- index
Memery, J., & Birch, D. (2016). Exploring Attitudes Toward Aquaculture Development in the
United Kingdom: A Consultative Stakeholder Approach. Journal of International Food &
Agribusiness Marketing, 28(4), 363-372. https://doi.org/10.1080/08974438.2016.1151397
Meng, T., Wang, C., Florkowski, W. J., & Yang, Z. (2021). Determinants of urban consumer
expenditure on aquatic products in Shanghai, China. Aquaculture Economics and Management.
Scopus. https://doi.org/10.1080/13657305.2021.1996480

Meng, T., Wang, C., Florkowski, W. J., & Yang, Z. (2023). Determinants of urban consumer
expenditure on aquatic products in Shanghai, China. Aquaculture Economics & Management,
27(1), 1-24.

Meyerding, S. G. H., Gentz, M., Altmann, B., & Meier-Dinkel, L. (2018). Beef quality labels: A
combination of sensory acceptance test, stated willingness to pay, and choice- based conjoint
analysis. Appetite, 127, 324-333. https://doi.org/10.1016/j.appet.2018.05.008

Mignogna, C., Costanzo, S., Ghulam, A., Cerletti, C., Donati, M. B., de Gaetano, G., lacoviello,
L., & Bonaccio, M. (2022). Impact of nationwide lockdowns resulting from the first wave of the
COVID-19 pandemic on food intake, eating behaviors, and diet quality: A systematic review.
Advances in Nutrition, 13(2), 388-423.

Mili¢i¢, V., Thorarinsdottir, R., Santos, M., & Han¢i¢, M. (2017). Commercial Aquaponics
Approaching the European Market: To Consumers’ Perceptions of Aquaponics Products in
Europe. Water, 9(2), 80. https://doi.org/10.3390/w9020080

181



Milosevié, J., Zeielj, I., Gorton, M., & Barjolle, D. (2012). Understanding the motives for food
choice in Western Balkan Countries. Appetite, 58(1), 205-214.
https://doi.org/10.1016/j.appet.2011.09.012

Mitra, S., Khatun, M. N., Prodhan, M. M. H., & Khan, M. A. (2021). Consumer preference,
willingness to pay, and market price of capture and culture fish: Do their attributes matter?
Aquaculture, 544. Scopus. https://doi.org/10.1016/j.aquaculture.2021.737139

Monaco, A., Kotz, J., Al Masri, M., Allmeta, A., Purnhagen, K. P., & Kénig, L. M. (2024).
Consumers’ perception of novel foods and the impact of heuristics and biases: A systematic
review. Appetite, 196, 107285. https://doi.org/10.1016/j.appet.2024.107285

MOWI. (2022). Leadin the blue revolution [Integrated Annual Report]. https://mowi.com/wp-
content/uploads/2023/03/Mowi-Integrated-Annual-Report- 2022.pdf

Mudambi & Schuff. (2010). Research Note: What Makes a Helpful Online Review? A Study of
Customer Reviews on Amazon.com. MIS Quarterly, 34(1), 185.
https://doi.org/10.2307/20721420

Mugaonkar, P. H., Ananthan, P. S., Samal, S. S., & Debnath, B. (2011). A study on consumer
behaviour at organized fish retail outlet. Agricultural Economics Research Review, 24(1), 133—
140.

Mugaonkar, P. H., Kumar, N. R., & Krishnan, M. (2013). Seafood labelling: Awareness and
perception among consumers of organized fish retail outlets in India. Indian Journal of
Marketing, 43(11), 5-13. Scopus. https://doi.org/10.17010/ijom/2013/v43/i11/80502
Mugaonkar, P., Kumar, N., Shelar, G., Polanco, J., Ramsubramanian, V., & Biradar, R. (2017).
A Case Study on the Non-price Factors and Consumer Behaviour for Pangasius (Pangasianodon
hypophthalmus) (Valenciennes, 1840) Consumption in Pune City, India. FISHERY
TECHNOLOGY, 54(4), 279-286.

Munn, Z., Peters, M. D. J., Stern, C., Tufanaru, C., McArthur, A., & Aromataris, E. (2018).
Systematic review or scoping review? Guidance for authors when choosing between a
systematic or scoping review approach. BMC Medical Research Methodology, 18(1), 143.
https://doi.org/10.1186/s12874-018-0611-x

Murakami, M., Suzuki, M., & Yamaguchi, T. (2017). Presenting information on regulation
values improves the public’s sense of safety: Perceived mercury risk in fish and shellfish and its
effects on consumption intention. PLoS ONE, 12(12). Scopus.
https://doi.org/10.1371/journal.pone.0188758

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

Nardi, P., Di Matteo, G., Palahi, M., & Scarascia Mugnozza, G. (2016). Structure and Evolution
of Mediterranean Forest Research: A Science Mapping Approach. PLOS ONE, 11(5),
e0155016. https://doi.org/10.1371/journal.pone.0155016

Naspetti, S., Alberti, F., Mozzon, M., Zingaretti, S., & Zanoli, R. (2019). Effect of information
on consumer preferences and willingness-to-pay for sparkling mock wines. British Food
Journal, 122(8), 2621-2638. https://doi.org/10.1108/BFJ-06-2019- 0469

Natale, F., Borrello, A., & Motova, A. (2015). Analysis of the determinants of international
seafood trade using a gravity model. Marine Policy, 60, 98-106.
https://doi.org/10.1016/j.marpol.2015.05.016

National Bureau of Statistics. (2020). China Yearbook on Household Surveys. China Statistics
Press.

National Institute for Marine Research and Development “Grigore Antipa”, 300 Mamaia Blvd,
900581, Constanta, Romania, Nenciu, M.-1., Nita, V., National Institute for Marine Research
and Development “Grigore Antipa”, 300 Mamaia Blvd, 900581, Constanta, Romania, Massa,
F., Senior Expert on Aquaculture, Via Massimi 35, 00136, Rome, Italy, Fezzardi, D., Senior
Expert on Aquaculture, Via di Val Cannuta 32, 00166, Rome, Italy, Fourdain, L., &
Aquaculture Expert, Alicante, Spain. (2021). Let’s Talk Seafood: Romanian Acceptability of
Marine Aquaculture at a Glance . Cercetari Marine - Recherches Marines, 51(1), 156-177.
https://doi.org/10.55268/CM.2021.51.156

Naylor, R. L., Kishore, A., Sumaila, U. R., Issifu, I., Hunter, B. P., Belton, B., Bush, S. R., Cao,
L., Gelcich, S., Gephart, J. A., Golden, C. D., Jonell, M., Koehn, J. Z., Little, D. C., Thilsted, S.
H., Tigchelaar, M., & Crona, B. (2021). Blue food demand across geographic and temporal

182



scales. Nature Communications, 12(1). Scopus. https://doi.org/10.1038/s41467-021-25516-4
Naylor, R., Fang, S., & Fanzo, J. (2023). A global view of aquaculture policy. Food Policy, 116,
102422. https://doi.org/10.1016/j.foodpol.2023.102422

Needham, S., & Funge-Smith, S. (2014). The consumption of fish and fish products in the Asia-
Pacific region based on household surveys (p. 87). FAO Regional Office for Asia and the
Pacific. https://www.fao.org/3/i5151e/i5151e.pdf

Newton, R., Zhang, W., Xian, Z., McAdam, B., & Little, D. C. (2021a). Intensification,
regulation and diversification: The changing face of inland aquaculture in China. Ambio, 50(9),
1739-1756. https://doi.org/10.1007/s13280-021-01503-3

Newton, R., Zhang, W., Xian, Z., McAdam, B., & Little, D. C. (2021b). Intensification,
regulation and diversification: The changing face of inland aquaculture in China. Ambio, 50,
1739-1756.

Newton, R., Zhang, W., Xian, Z., McAdam, B., & Little, D. C. (2021c). Intensification,
regulation and diversification: The changing face of inland aquaculture in China. Ambio, 50,
1739-1756.

Nguyen, L., Gao, Z., & Anderson, J. L. (2023). Perception shifts in seafood consumption in the
United States. Marine Policy, 148, 105438. https://doi.org/10.1016/j.marpol.2022.105438

Ni Mhurchu, C., Blakely, T., Jiang, Y., Eyles, H. C., & Rodgers, A. (2010). Effects of price
discounts and tailored nutrition education on supermarket purchases: A randomized controlled
trial. The American Journal of Clinical Nutrition, 91(3), 736— 747.
https://doi.org/10.3945/ajcn.2009.28742

Ning, & Tianyu, Y. (2019). Research on Retail Paid Membership in China and the United
States. EO Intelligence. https://splio.com/wp-

content/uploads/2019/06/research_retail _paid_membership_eo_splio.pdf

Niu, L., Sha, D., Qin, K., & Wu, L. (2024). Historical evolution of basic characteristics,
underlying causes, and management tools of food fraud in China: 1949-2022. Heliyon, 10(15).
Nong, Q., Dong, H., Liu, Y., Liu, L., He, B., Huang, Y., Jiang, J., Luan, T., Chen, B., & Hu, L.
(2021). Characterization of the mercury-binding proteins in tuna and salmon sashimi:
Implications for health risk of mercury in food. Chemosphere, 263, 128110.
https://doi.org/10.1016/j.chemosphere.2020.128110

Norwegian Seafood Council. (2022). Norway: Bringing salmon suhsi to your bento box since
the 1980s. https://en.seafood.no/news-and-media/news-archive/norway- bringing-salmon-sushi-
to-your-bento-box-since-the-1980s/

Novita, & Rowena, J. (2019). Determinant factors of Indonesian people’s fish purchase
intention. British Food Journal, 123(6), 2272—-2277. Scopus. https://doi.org/10.1108/BFJ-01-
2019-0067

O’brien, R. M. (2007). A Caution Regarding Rules of Thumb for Variance Inflation Factors.
Quality & Quantity, 41(5), 673-690. https://doi.org/10.1007/s11135-006- 9018-6

O’Malley, M. P., Townsend, K. A., Hilton, P., Heinrichs, S., & Stewart, J. D. (2017).
Characterization of the trade in manta and devil ray gill plates in China and South-east Asia
through trader surveys. Aquatic Conservation: Marine and Freshwater Ecosystems, 27(2), 394—
413. Scopus. https://doi.org/10.1002/aqc.2670

Oliveira, J., Lima, J. E., Da Silva, D., Kuprych, V., Faria, P. M., Teixeira, C., Ferreira Cruz, E.,
& Rosado Da Cruz, A. M. (2021). Traceability system for quality monitoring in the fishery and
aquaculture value chain. Journal of Agriculture and Food Research, 5, 100169.
https://doi.org/10.1016/j.jafr.2021.100169

Olsen, M. S., & Osmundsen, T. C. (2017). Media framing of aquaculture. Marine Policy, 76,
19-27. https://doi.org/10.1016/j.marpol.2016.11.013

Olsen, S. O. (2004). Antecedents of Seafood Consumption Behavior: An Overview. Journal of
Aguatic Food Product Technology, 13(3), 79-91. https://doi.org/10.1300/J030v13n03_08
Omar, M., Mohd Adzahan, N., Mohd Ghazali, H., Karim, R., Abdul Halim, N. M., & Ab
Karim, S. (2011). Sustaining traditional food: Consumers’ perceptions on physical
characteristics of keropok lekor or fish snack. International Food Research Journal, 18(1), 117—
124. Scopus.

Omar, N. A., Abdullah, N. L., Zainol, Z., & Nazri, M. A. (2021). Consumers’ responsiveness
towards contaminated canned sardine in Malaysia: Does perceived severity matter? Food
Control, 123. Scopus. https://doi.org/10.1016/j.foodcont.2020.107780

183



Onozaka, Y., Hansen, H., & Sgrvig, A. (2014). Consumer Product Perceptions and Salmon
Consumption Frequency: The Role of Heterogeneity Based on Food Lifestyle Segments.
Marine Resource Economics, 29(4), 351-374. https://doi.org/10.1086/678928

Osmond, A. T. Y., Charlebois, S., & Colombo, S. M. (2022). Exploratory analysis on Canadian
consumer perceptions, habits, and opinions on salmon consumption and production in Canada.
Aguaculture International. https://doi.org/10.1007/s10499-022- 00972-x

Osmundsen, T. C., & Olsen, M. S. (2017). The imperishable controversy over aquaculture.
Marine Policy, 76, 136-142. https://doi.org/10.1016/j.marpol.2016.11.022

Outeiro, L., Villasante, S., & Oyarzo, H. (2018). The interplay between fish farming and nature
based recreation-tourism in Southern Chile: A perception approach. Ecosystem Services, 32,
90-100. https://doi.org/10.1016/j.ecoser.2018.05.006

Oyebola, O. O., & Olatunde, O. M. (2019). Climate Change Adaptation Through Aquaculture:
Ecological Considerations and Regulatory Requirements for Tropical Africa. In Y. Bamutaze,
S. Kyamanywa, B. Singh, G. Nabanoga, & R. Lal (Eds.), AGRICULTURE AND
ECOSYSTEM RESILIENCE IN SUB SAHARAN AFRICA: LIVELIHOOD PATHWAYS
UNDER CHANGING CLIMATE (pp. 435-472). https://doi.org/10.1007/978-3-030-12974-
320

Paolacci, S., Mendes, R., Klapper, R., Velasco, A., Ramilo-Fernandez, G., Mufioz- Colmenero,
M., Potts, T., Martins, S., Avignon, S., Maguire, J., De Paz, E., Johnson, M., Denis, F., Pardo,
M. A., McElligott, D., & Sotelo, C. G. (2021). Labels on seafood products in different European
countries and their compliance to EU legislation. Marine Policy, 134, 104810.
https://doi.org/10.1016/j.marpol.2021.104810

Papacek, K., Leong, K., & Winter, J. S. (2018). The Media’s Portrayal of Offshore Aquaculture
in the Pacfic and How it accects the Public Perception of the Aquaculture Industry [University
of Hawai‘i at Manoa]. http://hdl.handle.net/10125/69389

Papoutsi, G. S., Klonaris, S., & Drichoutis, A. (2021). The health-taste trade-off in consumer
decision making for functional shacks: An experimental approach. British Food Journal, 123(5),
1645-1663. https://doi.org/10.1108/BFJ-10-2018-0694

Partelow, S., Schliiter, A., O. Manlosa, A., Nagel, B., & Octa Paramita, A. (2022). Governing
aquaculture commons. Reviews in Aquaculture, 14(2), 729-750.
https://doi.org/10.1111/raq.12622

Pedregosa, F. (2011). Scikit-learn: Machine learning in Python. Journal of Machine Learning
Research 12, 2825. https://cir.nii.ac.jp/crid/1370005891170856713

Peng, J., Min, S., Qing, P., & Yang, M. (2021). The Impacts of Urbanization and Dietary
Knowledge on Seaweed Consumption in China. Foods, 10(6), 1373.
https://doi.org/10.3390/f00ds10061373

Perdikaris, C., Chrysafi, A., & Ganias, K. (2016). Environmentally Friendly Practices and
Perceptions in Aquaculture: A Sectoral Case-study from a Mediterranean-based Industry.
Reviews in Fisheries Science & Aquaculture, 24(2), 113-125.
https://doi.org/10.1080/23308249.2015.1112358

Peters, M. D. J. (2017). Managing and Coding References for Systematic Reviews and Scoping
Reviews in EndNote. Medical Reference Services Quarterly, 36(1), 19-31.
https://doi.org/10.1080/02763869.2017.1259891

Peterson, J., Pearce, P. F., Ferguson, L. A., & Langford, C. A. (2017). Understanding scoping
reviews: Definition, purpose, and process. Journal of the American Association of Nurse
Practitioners, 29(1), 12-16. https://doi.org/10.1002/2327- 6924.12380

Pethiyagoda, N., & Olsen, S. (2013). Explaining Fish Consumption Behavior In Sri- Lanka: The
Role Of Consideration Set Size, Attitude, Knowledge, Con-Venience Orientation, Price
Consciousness, And Variety Seeking Tendency. Tropical Agricultural Research and Extension,
15(3), 19. https://doi.org/10.4038/tare.v15i3.5252

Pieniak, Z., Verbeke, W., & Scholderer, J. (2010). Health-related beliefs and consumer
knowledge as determinants of fish consumption: Health, knowledge and fish consumption.
Journal of Human Nutrition and Dietetics, 23(5), 480-488. https://doi.org/10.1111/j.1365-
277X.2010.01045.x

Polymeros, K., Kaimakoudi, E., Schinaraki, M., & Batzios, C. (2015). Analysing consumers’
perceived differences in wild and farmed fish. British Food Journal, 117(3), 1007-1016.
https://doi.org/10.1108/BFJ-12-2013-0362

184



Poti, M., Long, S. L., Rusli, M. U., Jani, J. M., Hugé, J., & Dahdouh-Guebas, F. (2021).
Changing trends and perceptions of sea turtle egg consumption in redang island, Malaysia.
Ecology and Society, 26(4). Scopus. https://doi.org/10.5751/ES- 12717-260414

Pounds, A., Kaminski, A. M., Budhathoki, M., Gudbrandsen, O., Kok, B., Horn, S., Malcorps,
W., Mamun, A.-A., McGoohan, A., Newton, R., Ozretich, R., & Little, D. (2022a). More Than
Fish—Framing Aquatic Animals within Sustainable Food Systems. Foods, 11(10), 1413.
https://doi.org/10.3390/foods11101413

Powershift. (n.d.). Spectrum of Allies. Retrieved 21 March 2023, from
https://www.powershift.org/resources/spectrum-allies

Prasetyo, Y. T., Tanto, H., Mariyanto, M., Hanjaya, C., Young, M. N., Persada, S. F., Miraja, B.
A., & Redi, A. A. N. P. (2021). Factors Affecting Customer Satisfaction and Loyalty in Online
Food Delivery Service during the COVID-19 Pandemic: Its Relation with Open Innovation.
Journal of Open Innovation: Technology, Market, and Complexity, 7(1), 76.
https://doi.org/10.3390/joitmc7010076

Prince, S. A., & Saira Wahid, 1. (2020). The purchase of organic fish in Bangladesh:
Safeguarding against COVID-19. Cogent Business and Management, 7(1). Scopus.
https://doi.org/10.1080/23311975.2020.1841524

Pu, X., Jiang, Q., & Fan, B. (2022). Chinese public opinion on Japan’s nuclear wastewater
discharge: A case study of Weibo comments based on a thematic model. Ocean & Coastal
Management, 225, 106188. https://doi.org/10.1016/j.ocecoaman.2022.106188

Pulcini, D., Franceschini, S., Buttazzoni, L., Giannetti, C., & Capoccioni, F. (2020). Consumer
Preferences for Farmed Seafood: An Italian Case Study. JOURNAL OF AQUATIC FOOD
PRODUCT TECHNOLOGY, 29(5), 445-460. https://doi.org/10.1080/10498850.2020.1749201
Quan, S., Zeng, Y., Huang, B., & Yabe, M. (2014). Chinese Consumers’ Purchase Intention of
Eco-Labeled Fish: Based on a Survey to Consumers in Beijing. Journal of the Faculty of
Agriculture, Kyushu University, 59(1), 205-213. https://doi.org/10.5109/1434412

Rahman, M. N., & Islam, A. R. M. T. (2020). Consumer fish consumption preferences and
contributing factors: Empirical evidence from Rangpur city corporation, Bangladesh. Heliyon,
6(12). Scopus. https://doi.org/10.1016/j.heliyon.2020.e05864

Ramundo, L., Taisch, M., & Terzi, S. (2016). State of the art of technology in the food sector
value chain towards the loT. 1-6.

Ray, S., Mondal, P., Paul, A. K., Igbal, S., Atique, U., Islam, M. S., Mahboob, S., Al- Ghanim,
K. A., Al-Misned, F., & Begum, S. (2021). Role of shrimp farming in socio- economic
elevation and professional satisfaction in coastal communities of Southern Bangladesh.
AQUACULTURE REPORTS, 20. https://doi.org/10.1016/j.aqrep.2021.100708

Reardon, T., Tschirley, D, Dolislager, M, Snyder, J, Hu, C, & White, S. (2014). Urbanization,
Diet Change, and Transformation of Food Supply Chains in Asia. Michigan State University.
https://www.fao.org/fileadmin/templates/ags/docssMUFN/DOCUMENTS/MUS_Reard
on_2014.pdf

Reardon, T., Tschirley, D., Dolislager, M., Snyder, J., Hu, C., & White, S. (2014). Urbanization,
diet change, and transformation of food supply chains in Asia. Michigan: Global Center for
Food Systems Innovation, 46.

Rector, M. E., Filgueira, R., Bailey, M., Walker, T. R., & Grant, J. (2023). Sustainability
outcomes of aquaculture eco-certification: Challenges and opportunities. Reviews in
Aguaculture, 15(2), 840-852.

Rehurek, R., & Sojka, P. (2011). Gensim—python framework for vector space modelling. NLP
Centre, Faculty of Informatics, Masaryk University, Brno, Czech Republic, 3(2), 2.

Reinders, M. J., Banovi’, M., Guerrero, L., & Krystallis, A. (2016). Consumer perceptions of
farmed fish: A cross-national segmentation in five European countries. British Food Journal,
118(10), 2581-2597. https://doi.org/10.1108/BFJ-03-2016-0097

Rejula, K., Sajeev, M., & Mohanty, A. (2021). Health Benefits, Quality and Safety of Fish in
Kerala: Consumer Perception and Implications for Extension System. Indian Journal of
Extension Education, 57(03). https://doi.org/10.48165/1JEE.2021.57301

Research and Markets. (2020). China Research report of the Imported Salmon Industry 2020.
GlobalNewsWire. https://www.globenewswire.com/news-
release/2020/07/28/2068373/0/en/China-Research-report-of-the-Imported-Salmon- Industry-
2020.html#:~:text=According%20t0%20the%20analyst%2C%20domestic,in%20China%?20relie

185



5%200n%20imports.

Ribeiro, F. N., Aradjo, M., Gongalves, P., André Gongalves, M., & Benevenuto, F. (2016).
Sentibench-a benchmark comparison of state-of-the-practice sentiment analysis methods. EPJ
Data Science, 5, 1-29.

Richardson, R. B., & Suvedi, M. (2018). Assessing the Potential for Small-Scale Aquaculture in
Cambodia. ENVIRONMENTS, 5(7). https://doi.org/10.3390/environments5070076

Richter, 1., & Klockner, C. (2017). The Psychology of Sustainable Seafood Consumption: A
Comprehensive Approach. Foods, 6(10), 86. https://doi.org/10.3390/foods6100086

Rickard, L. N., & Feldpausch-Parker, A. M. (2016). Of Sea Lice and Superfood: A Comparison
of Regional and National News Media Coverage of Aquaculture. Frontiers in Communication,
1. https://doi.org/10.3389/fcomm.2016.00014

Rickard, L. N., Britwum, K., Noblet, C. L., & Evans, K. S. (2020). Factory-made or farm fresh?
Measuring U.S. support for aquaculture as a food technology. Marine Policy, 115, 103858.
https://doi.org/10.1016/j.marpol.2020.103858

Rickard, L. N., Noblet, C. L., Duffy, K., & Christian Brayden, W. (2018). Cultivating Benefit
and Risk: Aquaculture Representation and Interpretation in New England. Society & Natural
Resources, 31(12), 1358-1378. https://doi.org/10.1080/08941920.2018.1480821

Rickertsen, K., Alfnes, F., Combris, P., Enderli, G., Issanchou, S., & Shogren, J. F. (2017).
French Consumers’ Attitudes and Preferences toward Wild and Farmed Fish. Marine Resource
Economics, 32(1), 59-81. https://doi.org/10.1086/689202

Rimm, E. B., Appel, L. J., Chiuve, S. E., Djoussé, L., Engler, M. B., Kris-Etherton, P. M.,
Mozaffarian, D., Siscovick, D. S., & Lichtenstein, A. H. (2018). Seafood long- chain n-3
polyunsaturated fatty acids and cardiovascular disease: A science advisory from the American
Heart Association. Circulation, 138(1), e35-e47.

Rimmer, M. A,, Larson, S., Lapong, ., Purnomo, A. H., Pong-Masak, P. R., Swanepoel, L., &
Paul, N. A. (2021). Seaweed Aquaculture in Indonesia Contributes to Social and Economic
Aspects of Livelihoods and Community Wellbeing. Sustainability, 13(19), 10946.
https://doi.org/10.3390/su131910946

Risius, A., Janssen, M., & Hamm, U. (2017). Consumer preferences for sustainable aquaculture
products: Evidence from in-depth interviews, think aloud protocols and choice experiments.
Appetite, 113, 246-254. https://doi.org/10.1016/j.appet.2017.02.021

Ritchie, H., Rosado, P., & Roser, M. (2022). Environmental impacts of food production.
OurWorldInData.org. https://ourworldindata.org/environmental-impacts- of-food
Rodriguez-Salvador, B., & Calvo Dopico, D. (2023). Differentiating fish products: Consumers’
preferences for origin and traceability. Fisheries Research, 262, 106682.
https://doi.org/10.1016/j.fishres.2023.106682

Roheim, C. A., & Zhang, D. (2018). Sustainability certification and product substitutability:
Evidence from the seafood market. Food Policy, 79, 92-100. Scopus.
https://doi.org/10.1016/j.foodpol.2018.06.002

Rotuauli, T. F., Handaka, A. A., Rizal, A., & Nurhayati, A. (2020). Consumer Behavior
Analysis in Purchase of Freshwater Fish in Bandung City (Case Study in the Traditional Market
of Kosambi). Asian Journal of Fisheries and Aquatic Research, 1—
https://doi.org/10.9734/ajfar/2020/v6i330096

Rowan, N. J. (2023). The role of digital technologies in supporting and improving fishery and
aquaculture across the supply chain — Quo Vadis? Aquaculture and Fisheries, 8(4), 365-374.
https://doi.org/10.1016/j.aaf.2022.06.003

Rozin, P. (2007). Food and eating. In Handbook of cultural psychology. (pp. 391-416). The
Guilford Press.

Ruan, J., Cai, Q., & Jin, S. (2021). Impact of COVID-19 and Nationwide Lockdowns on
Vegetable Prices: Evidence from Wholesale Markets in China. American Journal of
Agricultural Economics, 103(5), 1574-1594. https://doi.org/10.1111/ajae.12211

Ruiz-Chico, J., Biedma-Ferrer, J. M., Pefia-Sanchez, A. R., & Jiménez-Garcia, M. (2020).
Social Acceptance of Aquaculture in Spain: An Instrument to Achieve Sustainability for
Society. International Journal of Environmental Research and Public Health, 17(18), 6628.
https://doi.org/10.3390/ijerph17186628

Ruiz-Chico, J., Biedma-Ferrer, J. M., Pefla-Sanchez, A. R., & Jiménez-Garcia, M. (2020).
Acceptance of aquaculture as compared with traditional fishing in the province of Cadiz

186



(Spain): An empirical study from the standpoint of social carrying capacity. Reviews in
Aquaculture, 12(4), 2429-2445. https://doi.org/10.1111/raq.12442

Runge, K. K., Shaw, B. R., Witzling, L., Hartleb, C., Yang, S., & Peroff, D. M. (2021). Social
license and consumer perceptions of farm-raised fish. Aquaculture, 530, 735920.
https://doi.org/10.1016/j.aquaculture.2020.735920

Saha, C. K. (2022). Emergence and evolution of aquaculture sustainability certification
schemes. Marine Policy, 143, 105196. https://doi.org/10.1016/j.marpol.2022.105196

Sajeev, M. V., Radhakrishnan, A., Mohanty, A. K., Joshy, C. G., Akber Ali, V. P., Gopika, R.,
Mathew, S., & Ravishankar, C. N. (2021). Factors Influencing the Fish Consumption
Preferences: Understandings from the tribes of Wayanad, Kerala. Indian Journal of Extension
Education, 57(4), 23-27. https://doi.org/10.48165/1JEE.2021.57405

Sajeev, M., Joshy, C., Rejula, K., Sajesh, V., Suresh, A., Mohanty, A., & Ravishankar, C.
(2021). Drivers and Barriers to Online Fish Purchase in Kerala, India. FISHERY
TECHNOLOGY, 58(4), 246-256.

Sajiki, T., & Lu, Y.-H. (2022). Japanese Consumer Preference For Raw Fish: Best— Worst
Scaling Method. Journal of Marine Science and Technology, 29(6), 808-816.
https://doi.org/10.51400/2709-6998.2560

Salas-Leiton, E., Vieira, L. R., & Guilhermino, L. (2021). Sustainable Fishing and Aquaculture
Activities in the Atlantic Coast of the Portuguese North Region: Multi- Stakeholder Views as a
Tool for Maritime Spatial Planning. SUSTAINABILITY, 13(2).
https://doi.org/10.3390/su13020663

Salim, S. S. (2020). Demand pattern and willingness to pay for high value fish consumption:
Case study from selected coastal cities in Kerala, South India. Indian Journal of Fisheries, 67(3),
135-143. Scopus. https://doi.org/10.21077/ijf.2020.67.3.70635-15

Salim, S. S., Monolisha, S., & Sunil, P. V. (2020). Fish Consumption: Gauging the determinants
of consumption and buying patterns across Kerala markets. Journal of the Marine Biological
Association of India, 62(1), 33—40. https://doi.org/10.6024/jmbai.2020.62.1.2114-03

Samli, A. C. (2013). Country of Origin, Country of Production, and Country of Assembly. In A.
C. Samli, International Consumer Behavior in the 21st Century (pp. 95-108). Springer New
York. https://doi.org/10.1007/978-1-4614-5125-9 10

Santos, Z. R., Cheung, C. M. K., Coelho, P. S., & Rita, P. (2022). Consumer engagement in
social media brand communities: A literature review. International Journal of Information
Management, 63, 102457. https://doi.org/10.1016/j.ijinfomgt.2021.102457

Sayeed, Z., Sugino, H., Sakai, Y., & Yagi, N. (2021). Consumer preferences and willingness to
pay for mud crabs in southeast asian countries: A discrete choice experiment. Foods, 10(11).
Scopus. https://doi.org/10.3390/foods10112873

Schatte Olivier, A., Jones, L., Vay, L. L., Christie, M., Wilson, J., & Malham, S. K. (2020). A
global review of the ecosystem services provided by bivalve aquaculture. Reviews in
Aquaculture, 12(1), 3-25. https://doi.org/10.1111/rag.12301

Schlag, A. K. (2010). Aguaculture: An emerging issue for public concern. Journal of Risk
Research, 13(7), 829-844. Scopus. https://doi.org/10.1080/13669871003660742

Schmidt, J., & Bijmolt, T. H. A. (2020). Accurately measuring willingness to pay for consumer
goods: A meta-analysis of the hypothetical bias. Journal of the Academy of Marketing Science,
48(3), 499-518. https://doi.org/10.1007/s11747-019-00666-6

Schupp, M. F., Krause, G., Onyango, V., & Buck, B. H. (2021). Dissecting the offshore wind
and mariculture multi-use discourse: A new approach using targeted SWOT analysis. Maritime
Studies, 20(2), 127-140. https://doi.org/10.1007/s40152- 021-00218-1

Sechrest, L., Fay, T. L., & Zaidi, S. M. H. (1972). Problems of Translation in Cross- Cultural
Research. Journal of Cross-Cultural Psychology, 3(1), 41-56.
https://doi.org/10.1177/002202217200300103

Semeijn, J., Van Riel, A. C., van Birgelen, M. J., & Streukens, S. (2005). E-services and offline
fulfilment: How e-loyalty is created. Managing Service Quality: An International Journal, 15(2),
182-194.

Seow, W.-L., Md Ariffin, U. K., Lim, S. Y., Mohamed, N. A, Lee, K. W., Devaraj, N. K., &
Amin-Nordin, S. (2022). A Systematic Review on the Usability of Web-Based Applications in
Advocating Consumers on Food Safety. Foods, 11(1), 115.
https://doi.org/10.3390/f0o0ds11010115

187



Shao, Q., Lo, H.-W.,, Liou, J. J., & Tzeng, G.-H. (2023). A data-driven model to construct the
influential factors of online product satisfaction. International Journal of Information
Technology & Decision Making, 1-31.

Sharma, A., Vora, D., Shaw, K., & Patil, S. (2023). Sentiment analysis-based recommendation
system for agricultural products. International Journal of Information Technology.
https://doi.org/10.1007/s41870-023-01617-9

Shashikanth H, M., & Somashekar, D. (2020). Survey of fish consumption pattern in
households of Shivamogga, Karnataka. Global Journal of Zoology, 022—-024.
https://doi.org/10.17352/gjz.000016

Shen, M., Tang, C. S., Wu, D., Yuan, R., & Zhou, W. (2020). JD.com: Transaction-Level Data
for the 2020 MSOM Data Driven Research Challenge. Manufacturing and Service Operations
Management, 26(1). https://doi.org/10.1287/msom.2020.0900

Shen, M., Tang, C. S., Wu, D., Yuan, R., & Zhou, W. (2024). Jd. Com: Transaction- level data
for the 2020 msom data driven research challenge. Manufacturing & Service Operations
Management, 26(1), 2-10.

Short, R. E., Gelcich, S., Little, D. C., Micheli, F., Allison, E. H., Basurto, X., Belton, B.,
Brugere, C., Bush, S. R., Cao, L., Crona, B., Cohen, P. J., Defeo, O., Edwards, P.,

Siddiki, S., & Goel, S. (2015). A stakeholder analysis of U.S. marine aquaculture partnerships.
Marine Policy, 57, 93-102. https://doi.org/10.1016/j.marpol.2015.03.006

Siddique, M. A. M. (2012). Explaining the Role of Perceived Risk, Knowledge, Price, and Cost
in Dry Fish Consumption Within the Theory of Planned Behavior. Journal of Global Marketing,
25(4), 181-201. Scopus. https://doi.org/10.1080/08911762.2012.743203

Sigurdsson, V., Larsen, N. M., Alemu, M. H., Gallogly, J. K., Menon, R. V., & Fagerstram, A.
(2020). Assisting sustainable food consumption: The effects of quality signals stemming from
consumers and stores in online and physical grocery retailing. Journal of Business Research,
112, 458-471.

Simdes, F. (2016). Consumer Behavior and Sustainable Development in China: The Role of
Behavioral Sciences in Environmental Policymaking. Sustainability, 8(9), 897.
https://doi.org/10.3390/su8090897

Singh, A., & Glinska-Newes, A. (2022). Modeling the public attitude towards organic foods: A
big data and text mining approach. Journal of Big Data, 9(1), 1-21.

Sinner, J., Newton, M., Barclay, J., Baines, J., Farrelly, T., Edwards, P., & Tipa, G. (2020).
Measuring social licence: What and who determines public acceptability of aquaculture in New
Zealand? Aquaculture, 521, 734973. https://doi.org/10.1016/j.aquaculture.2020.734973
Skallerud, K., Myrland, @., & Olsen, S. O. (2012). Buying Norwegian Salmon: A Cross-
Cultural Study of Store Choice Behavior. Journal of Food Products Marketing, 18(4), 257-267.
Scopus. https://doi.org/10.1080/10454446.2012.684328

Smith, N. (2018). Rainbow trout can be sold as salmon, Chinese government decides. The
Telegraph. https://www.telegraph.co.uk/news/2018/08/14/rainbow-trout-can-sold- salmon-
chinese-government-decides/

Sobal, J., & Bisogni, C. A. (2009). Constructing Food Choice Decisions. Annals of Behavioral
Medicine, 38(S1), 37-46. https://doi.org/10.1007/s12160-009-9124-5

Sobal, J., Bisogni, C. A., Devine, C. M., & Jastran, M. (2006). A conceptual model of the food
choice process over the life course. In R. Shepherd & M. Raats (Eds.), The psychology of food
choice (pp. 1-18). CABI. https://doi.org/10.1079/9780851990323.0001

Song, A. Y., Fabinyi, M., & Barclay, K. (2024). China and seafood trade after coronavirus: The
role of state actors. Marine Policy, 160, 105992. https://doi.org/10.1016/j.marpol.2023.105992
Song, C., Guo, C., Hunt, K., & Zhuang, J. (2020). An analysis of public opinions regarding
take-away food safety: A 2015-2018 case study on Sina Weibo. Foods, 9(4), 511.

Soselisa, P. S., Soselisa, H. L., & Alfons, C. R. (2021). Seafood consumption patterns among
coastal people in Ambon Island, easternindonesia. Food Research, 5(S3), 1-6.
https://doi.org/10.26656/fr.2017.5(S3).005

Spillias, S., Cottrell, R. S., Kelly, R., O’Brien, K. R., Adams, J., Bellgrove, A., Kelly, B.,
Kilpatrick, C., Layton, C., Macleod, C., Roberts, S., Stringer, D., & McDonald- Madden, E.
(2022). Expert perceptions of seaweed farming for sustainable development. Journal of Cleaner
Production, 368, 133052. https://doi.org/10.1016/j.jclepro.2022.133052

Squires, A. (2009). Methodological challenges in cross-language qualitative research: A

188



A\

vV V VYV

research review. International Journal of Nursing Studies, 46(2), 277-287.
https://doi.org/10.1016/j.ijnurstu.2008.08.006

Stancu, V., Brunso, K., Krystallis, A., Guerrero, L., Santa Cruz, E., & Peral, I. (2022). European
consumer segments with a high potential for accepting new innovative fish products based on
their food-related lifestyle. FOOD QUALITY AND PREFERENCE, 99.
https://doi.org/10.1016/j.foodqual.2022.104560

Stevens, J. (2002). Applied multivariate statistics for the social sciences (Vol. 4). Lawrence
Erlbaum Associates Mahwah, NJ.

Stevens, J. R., Newton, R. W., Tlusty, M., & Little, D. C. (2018). The rise of aquaculture by-
products: Increasing food production, value, and sustainability through strategic utilisation.
Marine Policy, 90, 115-124.

Su, C., Wang, Z. H., Jia, X. F., Du, W. W., Zhang, B., & Ding, G. Q. (2018). Consumption of
marine food consumption among adults aged 18-59 years old in 15 provinces of China in 2015.
Acta Nutrimenta Sinica, 40(1), 23-26. Scopus.

Sumaila, U. R., Zeller, D., Hood, L., Palomares, M., Li, Y., & Pauly, D. (2020). Illicit trade in
marine fish catch and its effects on ecosystems and people worldwide. Science Advances, 6(9),
eaaz3801.

Sun, C., & Che, B. (2012). THE INFLUENCE OF MARINE AQUACULTURE ON THE
SEAFOOD SUPPLY CHAIN IN CHINA. Aquaculture Economics and Management, 16(2),
117-135. Scopus. https://doi.org/10.1080/13657305.2012.678552

Supartini, A., Oishi, T., & Yagi, N. (2018). Changes in fish consumption desire and its factors:
A comparison between the United Kingdom and Singapore. Foods, 7(7). Scopus.
https://doi.org/10.3390/foods7070097

Swinburn, B. (2019). Power Dynamics in 21st-Century Food Systems. Nutrients, 11(10), 2544.
https://doi.org/10.3390/nu11102544

Tan, H., & Eng Kim, V. W. (2021). Examining the Factors that Influence Consumer
Satisfaction with Online Food Delivery in Klang Valley, Malaysia. The Journal of Management
Theory and Practice (JMTP), 88-95. https://doi.org/10.37231/jmtp.2021.2.2.115

Tan, R. D. (2017). Comparing Awareness and Behaviour Towards Food Consumption Trends:
Gender Differences among Milkfish, Chanos chanos (Forsskal 1775), Purchase Decision
Makers in the Province of lloilo, Philippines. Asian Fisheries Science, 30S.
https://doi.org/10.33997/j.afs.2017.30.51.016

Tan, R. D., Pabuayon, I., Rola, A., Sumalde, Z. M., & Yorobe, J. M. (2017). The price of fish
quality attributes in the province of iloilo, philippines: Estimates from hedonic pricing for
Milkfish. Asian Fisheries Science, 30(2), 101-117. Scopus.

Taylor, R. (2014). China’s growing consumer culture: Implications for marketing strategy. In
The Globalization of Chinese Business (pp. 205-225). Elsevier.

Teuber, R., Dolgopolova, I., & Nordstrom, J. (2016). Some like it organic, some like it purple
and some like it ancient: Consumer preferences and WTP for value-added attributes in whole
grain bread. Food Quality and Preference, 52, 244-254.
https://doi.org/10.1016/j.foodqual.2016.05.002

Tezzo, X., Aung, H. M., Belton, B., Oosterveer, P., & Bush, S. R. (2021). Consumption
practices in transition: Rural-urban migration and the food fish system in Myanmar. Geoforum,
127, 33-45. https://doi.org/10.1016/j.geoforum.2021.09.013

The Blue Food Assessment. (2024). [Website]. https://bluefood.earth/

The State Council Information Office The People’s Republic of China. (2024). China- Ecuador
free trade agreement to take effect on May 1. Xinhua.

The State of World Fisheries and Aquaculture 2022. (2022). FAO.
https://doi.org/10.4060/cc0461en

Thomas, J.-B. E., Nordstrém, J., Risén, E., Malmstrom, M. E., & Grondahl, F. (2017). The
perception of aquaculture on the Swedish West Coast. Ambio. https://doi.org/10.1007/s13280-
017-0945-3

Thong, N. T., & Olsen, S. O. (2012). Attitude toward and Consumption of Fish in Vietnam.
Journal of Food Products Marketing, 18(2), 79-95. Scopus.
https://doi.org/10.1080/10454446.2012.653778

Thong, N. T., & Solgaard, H. S. (2017). Consumer’s food motives and seafood consumption.
Food Quality and Preference, 56, 181-188. https://doi.org/10.1016/j.foodqual.2016.10.008

189



Tiffany, M. (2018). In China, Salmon is Salmon, Even if It’s Trout. The New York Times.
https://www.nytimes.com/2018/08/16/business/china-salmon-trout-
sushi.html#:~:text=Chinese%20regulators%20said%20this%20week,t0%20the%20sa
me%20fishy%20family.

Tigchelaar, M., Leape, J., Micheli, F., Allison, E. H., Basurto, X., Bennett, A., Bush, S. R., Cao,
L., Cheung, W. W. L., Crona, B., DeClerck, F., Fanzo, J., Gelcich, S. et al. (2022). The vital
roles of blue foods in the global food system. Global Food Security, 33, 100637.
https://doi.org/10.1016/j.9fs.2022.100637

Tiller, R., Gentry, R., & Richards, R. (2013). Stakeholder driven future scenarios as an element
of interdisciplinary management tools; the case of future offshore aquaculture development and
the potential effects on fishermen in Santa Barbara, California. Ocean & Coastal Management,
73, 127-135. https://doi.org/10.1016/j.ocecoaman.2012.12.011

Timmer, C. P., Falcon, W. P., & Pearson, S. R. (1983). Food policy analysis. Published for the
World Bank [by] The Johns Hopkins University Press.

Tirunillai, S., & Tellis, G. J. (2014). Mining marketing meaning from online chatter: Strategic
brand analysis of big data using latent dirichlet allocation. Journal of Marketing Research,
51(4), 463-479.

Tlusty, M. F., & Lagueux, K. (2009). Isolines as a new tool to assess the energy costs of the
production and distribution of multiple sources of seafood. Journal of Cleaner Production,
17(3), 408-415.

Tomic, M., Kovacicek, T., & Matulic, D. (2016). Attitudes as basis for segmenting Croatian
fresh fish consumers. New Medit, 15(4), 63—71. Scopus.

Ton Nu Hai, A., & Speelman, S. (2020). Involving stakeholders to support sustainable
development of the marine lobster aquaculture sector in Vietnam. Marine Policy, 113, 103799.
https://doi.org/10.1016/j.marpol.2019.103799

Tonsor, G. T., & Marsh, T. L. (2007). Comparing heterogeneous consumption in U.S. and
Japanese meat and fish demand. Agricultural Economics, 37(1), 81-91.
https://doi.org/10.1111/j.1574-0862.2007.00224.x

Torrissen, J. K., & Onozaka, Y. (2017). Comparing fish to meat: Perceived qualities by food
lifestyle segments. Aquaculture Economics & Management, 21(1), 44-70.
https://doi.org/10.1080/13657305.2017.1265022

Train, K. E. (2009). Discrete choice methods with simulation. Cambridge university press.
Tran, N., Cao, Q. L., Shikuku, K. M., Phan, T. P., & Banks, L. K. (2020). Profitability and
perceived resilience benefits of integrated shrimp-tilapia-seaweed aquaculture in North Central
Coast, Vietnam. Marine Policy, 120, 104153. https://doi.org/10.1016/j.marpol.2020.104153
Tricco, A. C., Lillie, E., Zarin, W., O’Brien, K. K., Colquhoun, H., Levac, D., Moher, D.,
Peters, M. D. J., Horsley, T., Weeks, L., Hempel, S., Akl, E. A., Chang, C., McGowan, J.,
Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., ... Straus, S. E. (2018).
PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Annals
of Internal Medicine, 169(7), 467-473. https://doi.org/10.7326/M18-0850

Troell, M., Costa-Pierce, B., Stead, S., Cottrell, R. S., Brugere, C., Farmery, A. K., Little, D. C.,
Strand, A., Pullin, R., Soto, D., Beveridge, M., Salie, K., Dresdner, J., Moraes-Valenti, P.,
Blanchard, J., James, P., Yossa, R., Allison, E., Devaney, C., & Barg, U. (2023). Perspectives
on aquaculture’s contribution to the SUSTAINABLE DEVELOPMENT GOALS for improved
human and planetary health. Journal of the World Aquaculture Society, 54(2), 251-342.
https://doi.org/10.1111/jwas.12946

Troell, M., Jonell, M., & Crona, B. (2019). Scoping Report: The Role of Seafood in Sustainable
and Healthy Diets. The EAT-Lancet Commission Report Through a Blue Lens. Stockholm
Resilience Centre.
https://eatforum.org/content/uploads/2019/11/Seafood_Scoping_Report_EAT- Lancet.pdf
Troell, M., Joyce, A., Chopin, T., Neori, A., Buschmann, A. H., & Fang, J.-G. (2009).
Ecological engineering in aquaculture—Potential for integrated multi-trophic aquaculture
(IMTA) in marine offshore systems. Aquaculture, 297(1-4), 1-9.
https://doi.org/10.1016/j.aquaculture.2009.09.010

Troell, M., Naylor, R. L., Metian, M., Beveridge, M., Tyedmers, P. H., Folke, C., Arrow, K. J.,
Barrett, S., Crépin, A.-S., & Ehrlich, P. R. (2014). Does aquaculture add resilience to the global
food system? Proceedings of the National Academy of Sciences, 111(37), 13257-13263.

190



Tveteras, S., Asche, F., Bellemare, M. F., Smith, M. D., Guttormsen, A. G., Lem, A., Lien, K.,
& Vannuccini, S. (2012). Fish Is Food—The FAQO’s Fish Price Index. PLoS ONE, 7(5), e36731.
https://doi.org/10.1371/journal.pone.0036731

Uchida, H., Onozaka, Y., Morita, T., & Managi, S. (2014). Demand for ecolabeled seafood in
the Japanese market: A conjoint analysis of the impact of information and interaction with other
labels. Food Policy, 44, 68-76. Scopus. https://doi.org/10.1016/j.foodpol.2013.10.002

Uddin, M. T., Rasel, M. H., Dhar, A. R., Badiuzzaman, M., & Hoque, M. S. (2019). Factors
Determining Consumer Preferences for Pangas and Tilapia Fish in Bangladesh: Consumers’
Perception and Consumption Habit Perspective. Journal of Aquatic Food Product Technology,
28(4), 438-449. Scopus. https://doi.org/10.1080/10498850.2019.1597004

United Nations, Department of Economic and Social Affairs, & Population Division. (2019).
World urbanization prospects: The 2018 revision.

United Nations, Department of Economic and Social Affairs. (2022). Sustainable development
goal 14: Conserve and sustainably use the oceans, seas and marine resources for sustainable
development. https://sdgs.un.org/goals/goal14

van der Molen, A. E. H., Hoenink, J. C., Mackenbach, J. D., Waterlander, W., Lakerveld, J., &
Beulens, J. W. J. (2021). Are nudging and pricing strategies on food purchasing behaviors
equally effective for all? Secondary analyses from the Supreme Nudge virtual supermarket
study. Appetite, 167, 105655. https://doi.org/10.1016/j.appet.2021.105655

van Eck, N. J., & Waltman, L. (2010a). Software survey: VOSviewer, a computer program for
bibliometric mapping. Scientometrics, 84(2), 523-538. https://doi.org/10.1007/s11192-009-
0146-3

van Eck, N. J., & Waltman, L. (2010b). Software survey: VOSviewer, a computer program for
bibliometric mapping. Scientometrics, 84(2), 523-538. https://doi.org/10.1007/s11192-009-
0146-3

Van Eck, N. J., & Waltman, L. (2011). Text mining and visualization using VOSviewer. arXiv
Preprint arXiv:1109.2058.

van Eck, N. J., & Waltman, L. (2011). Text mining and visualization using VOSviewer.
arXiv:1109.2058 [Cs]. http://arxiv.org/abs/1109.2058

Van Holt, T., Weisman, W., Kall, S., Crona, B., & Vergara, R. (2018). What does popular
media have to tell us about the future of seafood? ANNALS OF THE NEW YORK
ACADEMY OF SCIENCES, 1421(1), 46-61. https://doi.org/10.1111/nyas.13613

van Osch, S., Hynes, S., Freeman, S., & O’Higgins, T. (2019). Estimating the Public’s
Preferences for Sustainable Aquaculture: A Country Comparison. SUSTAINABILITY, 11(3).
https://doi.org/10.3390/su11030569

van Osch, S., Hynes, S., O’Higgins, T., Hanley, N., Campbell, D., & Freeman, S. (2017).
Estimating the Irish public’s willingness to pay for more sustainable salmon produced by
integrated multi-trophic aquaculture. Marine Policy, 84, 220-227.
https://doi.org/10.1016/j.marpol.2017.07.005

Vanhonacker, F., Altintzoglou, T., Luten, J., & Verbeke, W. (2011). Does fish origin matter to
European consumers?: Insights from a consumer survey in Belgium, Norway and Spain. British
Food Journal, 113(4), 535-549. https://doi.org/10.1108/00070701111124005

Varvasovszky, Z. (2000). A stakeholder analysis. Health Policy and Planning, 15(3), 338-345.
https://doi.org/10.1093/heapol/15.3.338

Verbic, M. (2006). Discussing the parameters of preservation of perishable goods in a cold
logistic chain model. Applied Economics, 38(2), 137-147.
https://doi.org/10.1080/00036840500367609

Vermeir, 1., & Verbeke, W. (2006). Sustainable Food Consumption: Exploring the Consumer
“Attitude — Behavioral Intention” Gap. Journal of Agricultural and Environmental Ethics, 19(2),
169-194. https://doi.org/10.1007/s10806-005-5485-3

Verza, M., Camanzi, L., Rota, C., Cerjak, M., Mulazzani, L., & Malorgio, G. (2023). Consumer
Sentiments and Emotions in New Seafood Product Concept Development: A Co-Creation
Approach Using Online Discussion Rooms in Croatia, Italy and Spain. Foods, 12(8), 1729.
https://doi.org/10.3390/foods12081729

Vijayarani, S., & Janani, R. (2016). Text mining: Open source tokenization tools-an analysis.
Advanced Computational Intelligence: An International Journal (ACII), 3(1), 37-47.

Virtanen, J., Setél, J., Saarni, K., & Honkanen, A. (2005). Finnish Salmon Trout—

191



Discriminated in the European Market. Marine Resource Economics, 20(1), 113-119.
https://doi.org/10.1086/mre.20.1.42629462

Volpe, J., Gee, J., Ethier, V., Beck, M., Wilson, A., & Stoner, J. (2013). Global Aquaculture
Performance Index (GAPI): The First Global Environmental Assessment of Marine Fish
Farming. Sustainability, 5(9), 3976-3991. https://doi.org/10.3390/su5093976

Waite, R., Beveridge, M., Brummett, R., Castine, S., Chaiyawannakarn, N., Kaushik, S.,
Mungkung, R., Nawapakpilai, S., & Phillips, M. (2014). Improving productivity and
environmental performance of aquaculture. WorldFish.
https://books.google.dk/books?id=eOeqCAAAQBAJ

Wakamatsu, H., & Miyata, T. (2017). Reputational damage and the Fukushima disaster: An
analysis of seafood in Japan. Fisheries Science, 83(6), 1049-1057. Scopus.
https://doi.org/10.1007/s12562-017-1129-6

Wakamatsu, H., Anderson, C. M., Uchida, H., & Roheim, C. A. (2017). Pricing ecolabeled
seafood products with heterogeneous preferences: An auction experiment in Japan. Marine
Resource Economics, 32(3), 277-294. Scopus. https://doi.org/10.1086/692029

Wang, F., Zhang, J., Mu, W., Fu, Z., & Zhang, X. (2009). Consumers’ perception toward
quality and safety of fishery products, Beijing, China. Food Control, 20(10), 918-922.

Wang, H. H., Zhang, X., Ortega, D. L., & Olynk Widmar, N. J. (2013). Information on food
safety, consumer preference and behavior: The case of seafood in the US. Food Control, 33(1),
293-300. https://doi.org/10.1016/j.foodcont.2013.02.033

Wang, N., Xing, R.-R., Zhou, M.-Y., Sun, R.-X., Han, J.-X., Zhang, J.-K., Zheng, W.- J., &
Chen, Y. (2021). Application of DNA barcoding and metabarcoding for species identification in
salmon products. Food Additives & Contaminants: Part A, 38(5), 754-768.
https://doi.org/10.1080/19440049.2020.1869324

Wang, O., & Somogyi, S. (2018). Chinese consumers and shellfish: Associations between
perception, quality, attitude and consumption. Food Quality and Preference, 66, 52—63.
https://doi.org/10.1016/j.foodqual.2018.01.001

Wang, O., & Somogyi, S. (2019). Consumer adoption of sustainable shellfish in China: Effects
of psychological factors and segmentation. Journal of Cleaner Production, 206, 966-975.
Scopus. https://doi.org/10.1016/j.jclepro.2018.09.189

Wang, O., & Somogyi, S. (2020a). Motives for luxury seafood consumption in first- tier cities
in China. Food Quality and Preference, 79. Scopus.
https://doi.org/10.1016/j.foodqual.2019.103780

Wang, O., & Somogyi, S. (2020b). Motives for luxury seafood consumption in first- tier cities
in China. Food Quality and Preference, 79, 103780.
https://doi.org/10.1016/j.foodqual.2019.103780

Wang, O., De Steur, H., Gellynck, X., & Verbeke, W. (2015). Motives for consumer choice of
traditional food and European food in mainland China. Appetite, 87, 143-151.
https://doi.org/10.1016/j.appet.2014.12.211

Wang, O., Gellynck, X., & Verbeke, W. (2015). General image of and beliefs about European
food in two mainland Chinese cities: Shanghai and Xi’an. British Food Journal, 117(5), 1581
1595. https://doi.org/10.1108/BFJ-07-2014-0232

Wang, O., Somogyi, S., & Ablett, R. (2018). General image, perceptions and consumer
segments of luxury seafood in China: A case study for lobster. British Food Journal, 120(5),
969-983.

Wang, O., Somogyi, S., & Ablett, R. (2018). General image, perceptions and consumer
segments of luxury seafood in China: A case study for lobster. British Food Journal, 120(5),
969-983. Scopus. https://doi.org/10.1108/BFJ-07-2017-0379

Wang, O., Somogyi, S., & Ablett, R. (2021). The influences of quality attributes and socio-
demographics on Chinese consumers’ general and online consumptions of Canadian, US and
Australian lobsters. British Food Journal, 123(7), 2289-2306. Scopus.
https://doi.org/10.1108/BFJ-12-2020-1101

Wang, Y., Chen, X., & Shi, L. (2023). COVID-19’s effect on the spatial integration of fish
markets: Evidence from carp price in China. Aquaculture, 563, 739017.
https://doi.org/10.1016/j.aquaculture.2022.739017

Wang, Z., Zhai, F., Wang, H., Zhang, J., Du, W., Su, C., Zhang, J., Jiang, H., & Zhang, B.
(2015). Secular trends in meat and seafood consumption patterns among Chinese adults, 1991—

192



2011. European Journal of Clinical Nutrition, 69(2), 227-233.

Watson, L., Falconer, L., Dale, T., & Telfer, T. C. (2022). ‘Offshore’ salmon aquaculture and
identifying the needs for environmental regulation. Aquaculture, 546, 737342.
https://doi.org/10.1016/j.aquaculture.2021.737342

Watson, R. A., Nichols, R., Lam, V. W. Y., & Sumaila, U. R. (2017). Global seafood trade
flows and developing economies: Insights from linking trade and production. Marine Policy, 82,
41-49. https://doi.org/10.1016/j.marpol.2017.04.017

Weber, R. (1990). Basic Content Analysis. SAGE Publications, Inc.
https://doi.org/10.4135/9781412983488

Weitzman, J., & Bailey, M. (2019). Communicating a risk-controversy: Exploring the public
discourse on net-pen aquaculture within the Canadian media. Aquaculture, 507, 172-182.
https://doi.org/10.1016/j.aquaculture.2019.04.025

Weitzman, J., & Bailey, M. (2019). Communicating a risk-controversy: Exploring the public
discourse on net-pen aquaculture within the Canadian media. Aquaculture, 507, 172-182.
https://doi.org/10.1016/j.aquaculture.2019.04.025

Welling, D. (2020). China finds more imported frozen seafood products tainted with COVID-
19. IntraFish. https://www.intrafish.com/trade/china-finds-more-imported- frozen-seafood-
products-tainted-with-covid-19/2-1-855829

White, K., Habib, R., & Hardisty, D. J. (2019). How to SHIFT Consumer Behaviors to be More
Sustainable: A Literature Review and Guiding Framework. Journal of Marketing, 83(3), 22-49.
https://doi.org/10.1177/0022242919825649

Whitmore, E. H., Safford, T. G., & Hamilton, L. C. (2022). What does the public think about
farming seafood? Modeling predictors of social support for aquaculture development in the U.S.
Ocean and Coastal Management, 226. Scopus.
https://doi.org/10.1016/j.0cecoaman.2022.106279

Wijayanto, D., Bambang, A. N., Wibowo, B. A., & Mudzakir, A. K. (2021). The characteristics
of demand for fresh shrimp in Semarang City, Indonesia. AACL Bioflux, 14(3), 1561-1569.
Scopus.

Willett, W., Rockstrom, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Garnett, T.,
Tilman, D., DeClerck, F., Wood, A., Jonell, M., Clark, M., Gordon, L. J., Fanzo, J., Hawkes, C.,
Zurayk, R., Rivera, J. A., De Vries, W., Majele Sibanda, L., ... Murray, C. J. L. (2019). Food in
the Anthropocene: The EAT-Lancet Commission on healthy diets from sustainable food
systems. The Lancet, 393(10170), 447-492. https://doi.org/10.1016/S0140-6736(18)31788-4
Wongprawmas, R., Sogari, G., Gai, F., Parisi, G., Menozzi, D., & Mora, C. (2022). How
information influences consumers’ perception and purchasing intention for farmed and wild
fish. Aquaculture, 547, 737504. https://doi.org/10.1016/j.aquaculture.2021.737504

Wood, S. E., & Filgueira, R. (2022). Drivers of social acceptability for bivalve aquaculture in
Atlantic Canadian communities. Ecology and Society, 27(3). Scopus.
https://doi.org/10.5751/ES-13358-270309

Wu, L., & Zhu, D. (2014). Food safety in China: A comprehensive review.

Wu, X., & Gereffi, G. (2018). Chapter 13 Amazon and Alibaba: Internet Governance, Business
Models, and Internationalization Strategies. In R. Van Tulder, A. Verbeke, & L. Piscitello
(Eds.), Progress in International Business Research (Vol. 13, pp. 327-356). Emerald Publishing
Limited. https://doi.org/10.1108/S1745-886220180000013014

www.seafoodnews.com. (2021). With Great Confidence in Chinese Market, Salmon Exporters
Plan for More Direct Access to Consumers. https://chinaseafoodexpo.com/with-great-
confidence-in-chinese-market-salmon- exporters-plan-for-more-direct-access-to-consumers/
Xiao, S., Wei, C.-P., & Dong, M. (2016). Crowd intelligence: Analyzing online product reviews
for preference measurement. Information & Management, 53(2), 169-182.
https://doi.org/10.1016/j.im.2015.09.010

Xiong, X., D’Amico, P., Guardone, L., Castigliego, L., Guidi, A., Gianfaldoni, D., & Armani,
A. (2016). The uncertainty of seafood labeling in China: A case study on Cod, Salmon and
Tuna. Marine Policy, 68, 123-135.

Xiong, X., D’Amico, P., Guardone, L., Castigliego, L., Guidi, A., Gianfaldoni, D., & Armani,
A. (2016). The uncertainty of seafood labeling in China: A case study on Cod, Salmon and
Tuna. Marine Policy, 68, 123-135.

Xiong, X., Guardone, L., Giusti, A., Castigliego, L., Gianfaldoni, D., Guidi, A., & Andrea, A.

193



(2016). DNA barcoding reveals chaotic labeling and misrepresentation of cod (£%, Xue)
products sold on the Chinese market. Food Control, 60, 519-532.
https://doi.org/10.1016/j.foodcont.2015.08.028

Xiong, X., Yuan, F., Huang, M., Cao, M., & Xiong, X. (2020). Comparative Evaluation of Web
Page and Label Presentation for Imported Seafood Products Sold on Chinese E-Commerce
Platform and Molecular Identification Using DNA Barcoding. Journal of Food Protection,
83(2), 256-265. https://doi.org/10.4315/0362- 028X.JFP-19-309

Xu, H., Wu, T., Budhathoki, M., Fang, D. S., Zhang, W., & Wang, X. (2024). Consumption
Patterns and Willingness to Pay for Sustainable Aquatic Food in China. Foods, 13(15), 2435.
https://doi.org/10.3390/foods13152435

Xu, P., Zeng, Y., Fong, Q., Lone, T., & Liu, Y. (2012). Chinese consumers’ willingness to pay
for green- and eco-labeled seafood. Food Control, 28(1), 74-82. Scopus.
https://doi.org/10.1016/j.foodcont.2012.04.008

Xu, W., & Hu, B. (2019). Research on China’s aquatic product price fluctuation- Analysis of
background factors based on consumption ratcheting and fishery transformation. Price: Theory
& Practice, 2, 72-75.

Xuan, B. B. (2021). Consumer preference for eco-labelled aquaculture products in Vietnam.
Aquaculture, 532. Scopus. https://doi.org/10.1016/j.aquaculture.2020.736111

Xuan, B. B., Sandorf, E. D., & Ngoc, Q. T. K. (2021). Stakeholder perceptions towards
sustainable shrimp aquaculture in Vietnam. Journal of Environmental Management, 290,
112585. https://doi.org/10.1016/j.jenvman.2021.112585

Xuan, B., Sandorf, E., & Ngoc, Q. (2021). Stakeholder perceptions towards sustainable shrimp
aquaculture in Vietnam. JOURNAL OF ENVIRONMENTAL MANAGEMENT, 290.
https://doi.org/10.1016/j.jenvman.2021.112585

Y. (2019). Transparency in food supply chains: A review of enabling technology solutions.
Trends in Food Science & Technology, 91, 240-247.

Yadav, S., Fisam, A., Dacks, R., Madin, J. S., & Mawyer, A. (2021). Shifting fish consumption
preferences can impact coral reef resilience in the Maldives: A case study. Marine Policy, 134.
Scopus. https://doi.org/10.1016/j.marpol.2021.104773

Yamoah, F. A., & Acquaye, A. (2019). Unravelling the attitude-behaviour gap paradox for
sustainable food consumption: Insight from the UK apple market. Journal of Cleaner
Production, 217, 172-184. https://doi.org/10.1016/j.jclepro.2019.01.094

Yang, B., Asche, F., & Li, T. (2022). Consumer behavior and food prices during the COVID-19
pandemic: Evidence from Chinese cities. Economic Inquiry, 60(3), 1437— 1460.

Yang, L., & Tang, R. (2019). Comparisons of sales modes for a fresh product supply chain with
freshness-keeping effort. Transportation Research Part E: Logistics and Transportation Review,
125, 425-448.

Yang, Y., Chen, W., Wang, M., Li, Y., & Peng, C. (2017). Evaluating the potential health risk
of toxic trace elements in vegetables: Accounting for variations in soil factors. Science of the
Total Environment, 584-585, 942-949. Scopus. https://doi.org/10.1016/j.scitotenv.2017.01.143
Ye, F., & Lord, D. (2014). Comparing three commonly used crash severity models on sample
size requirements: Multinomial logit, ordered probit and mixed logit models. Analytic Methods
in Accident Research, 1, 72-85.

Yi, S. (2019a). Determinants of Consumers’ Purchasing Behavior for Certified Aquaculture
Products in South Korea. Sustainability, 11(14), 3840. https://doi.org/10.3390/su11143840

Yi, S. (2019b). Willingness to Pay for Sustainable Aquaculture Products: Evidence from
Korean Red Seabream Aquaculture. Sustainability, 11(6), 1577.
https://doi.org/10.3390/su11061577

Yin, S., Han, F., Chen, M., Li, K., & Li, Q. (2020). Chinese urban consumers’ preferences for
white shrimp: Interactions between organic labels and traceable information. Aquaculture, 521.
Scopus. https://doi.org/10.1016/j.aquaculture.2020.735047

Yin, S., Wang, J., Han, F., Chen, M., & Yan, Z. (2022). Consumer preference for food safety
attributes of white shrimp in China: Evidence from choice experiment with stated attribute non-
attendance. Food Control, 137, 108938. https://doi.org/10.1016/j.foodcont.2022.108938

Yip, W., Knowler, D., Haider, W., & Trenholm, R. (2017). Valuing the Willingness- to-Pay for
Sustainable Seafood: Integrated Multitrophic versus Closed Containment Aquaculture: Valuing
the Willingness-to-Pay for Sustainable Seafood. Canadian Journal of Agricultural

194



Economics/Revue Canadienne d’agroeconomie, 65(1), 93-117.
https://doi.org/10.1111/cjag.12102

York, R., & Gossard, M. H. (2004). Cross-national meat and fish consumption: Exploring the
effects of modernization and ecological context. Ecological Economics, 48(3), 293-302.
https://doi.org/10.1016/j.ecolecon.2003.10.009

Young, N., Brattland, C., Digiovanni, C., Hersoug, B., Johnsen, J. P., Karlsen, K. M., Kvalvik,
I., Olofsson, E., Simonsen, K., Solas, A.-M., & Thorarensen, H. (2019). Limitations to growth:
Social-ecological challenges to aquaculture development in five wealthy nations. Marine Policy,
104, 216-224. https://doi.org/10.1016/j.marpol.2019.02.022

Yu, X., Liu, C., Wang, H., & Feil, J.-H. (2020). The impact of COVID-19 on food prices in
China: Evidence of four major food products from Beijing, Shandong and Hubei Provinces.
China Agricultural Economic Review, 12(3), 445-458. https://doi.org/10.1108/CAER-04-2020-
0054

Yu, Z., & Bai, H. (2021). Risk preference, risk perception, and purchase recovery period:
Empirical evidence from salmon contamination of COVID-19 in China. Aquaculture
Economics and Management. Scopus. https://doi.org/10.1080/13657305.2021.2019353
Zaeema, A., & Hassan, Z. (2016). Factors Affecting Purchase Decision of Canned Tuna Brands
in Maldives. International Journal of Accounting and Business Management, 4(1), 12-144.
https://doi.org/10.24924/ijabm/2016.04/v4.iss1/120.144

Zeller, D., Cashion, T., Palomares, M., & Pauly, D. (2018). Global marine fisheries discards: A
synthesis of reconstructed data. Fish and Fisheries, 19(1), 30-39.
https://doi.org/10.1111/faf.12233

Zhang, A. (2018). A comparative study on consumption demand of Chinese and American
aquatic products and its implications. J. Ocean Univ. China (Soc. Sci.), 5, 77-84.

Zhang, D., & Liao, K. (2024). Pre, mid and post-COVID-19 aquatic food purchasing behavior
in China. Applied Mathematics and Nonlinear Sciences, 9(1), 20240008.
https://doi.org/10.2478/amns-2024-0008

Zhang, D., Fang, Y., & Liu, Y. (2023). Import demand under price and exchange-rate
uncertainties: The case of U.S. Atlantic salmon imports. Aquaculture, 574, 739712.
https://doi.org/10.1016/j.aquaculture.2023.739712

Zhang, H., Sun, C., Wang, Z., & Che, B. (2021a). Seafood consumption patterns and affecting
factors in urban China: A field survey from six cities. Aquaculture Reports, 19. Scopus.
https://doi.org/10.1016/j.aqrep.2021.100608

Zhang, J. (2018). Research on e-commerce logistics distribution model under the background of
big data. China Storage and Transportation, 2, 117-119. https://doi.org/DOI:
10.3969/j.issn.1005-0434.2018.02.038

Zhang, J., & Liu, J. (2020). Trends and analysis of aquatic foods market in China under
COVID-19. Food and Nutrition in China, 26(11), 5-10.

Zhang, X., Fang, Y., & Gao, Z. (2020a). Accounting for attribute non-attendance (ANA) in
Chinese consumers’ away-from-home sustainable Salmon consumption. Marine Resource
Economics, 35(3), 263-284. Scopus. https://doi.org/10.1086/709458

Zhang, X., Fang, Y., & Gao, Z. (2020b). Accounting for Attribute Non-Attendance (ANA) in
Chinese consumers’ away-from-home sustainable salmon consumption. Marine Resource
Economics, 35(3), 263-284.

Zhang, X., Lara, T., Sun, Z., Li, Y., Guo, J., Deng, W., Chen, Y., He, A., Peng, H., & Armani,
A. (2024). Labelling compliance assessment and molecular authentication of Grilled Fish
Products Sold on Chinese e-commerce: Traceability issues related to the use of umbrella trade
names. Food Control, 155, 110043.

Zhang, Y. (1996). Chinese consumers’ evaluation of foreign products: The influence of culture,
product types and product presentation format. European Journal of Marketing, 30(12), 50-68.
Zhang, Y., Tang, Y., Zhang, Y., Sun, Y., & Yang, H. (2021). Impacts of the COVID- 19
pandemic on fish trade and the coping strategies: An initial assessment from China’s
perspective. Marine Policy, 133, 104748. https://doi.org/10.1016/j.marpol.2021.104748

Zhao, K., Gaines, S. D., Garcia Molinos, J., Zhang, M., & Xu, J. (2024). Effect of trade on
global aquatic food consumption patterns. Nature Communications, 15(1), 1412.
https://doi.org/10.1038/s41467-024-45556-w

Zheng, Q., Chen, J., Zhang, R., & Wang, H. H. (2020). What factors affect Chinese consumers’

195



online grocery shopping? Product attributes, e-vendor characteristics and consumer perceptions.
China Agricultural Economic Review, 12(2), 193-213. https://doi.org/10.1108/CAER-09-2018-
0201

Zheng, Q., Wang, H. H., & Lu, Y. (2018). Consumer purchase intentions for sustainable wild
salmon in the Chinese market and implications for agribusiness decisions. Sustainability
(Switzerland), 10(5). Scopus. https://doi.org/10.3390/su10051377

Zheng, Q., Wang, H. H., & Shogren, J. F. (2021). Fishing or Aquaculture? Chinese Consumers’
Stated Preference for the Growing Environment of Salmon through a Choice Experiment and
the Consequentiality Effect. Marine Resource Economics, 36(1), 23-42.
https://doi.org/10.1086/711385

Zheng, Q., Weng, H., Fong, Q., & Lu, Y. (2017). Consumer Preference and Market Potential
for Alaska Salmon in China: Preliminary Analysis. Alaska Sea Grant, University of Alaska
Fairbanks. https://doi.org/10.4027/cpmpaspa.2017

Zhong, S., Crang, M., & Zeng, G. (2020). Constructing freshness: The vitality of wet markets in
urban China. Agriculture and Human Values, 37(1), 175-185. https://doi.org/10.1007/s10460-
019-09987-2

Zhou, L., & Hui, M. K. (2003). Symbolic value of foreign products in the People’s Republic of
China. Journal of International Marketing, 11(2), 36-58.

Zhou, L., Jin, S., Zhang, B., Cheng, G., Zeng, Q., & Wang, D. (2015). Determinants of fish
consumption by household type in China. British Food Journal, 117(4), 1273— 1288. Scopus.
https://doi.org/10.1108/BFJ-05-2014-0182

196



Appendixes

Appendix A. Coding scheme to understand societal perception of aquaculture in newspaper articles.

Table Al. An example

Headline Date | Countr | Article Stakeholder Their | Types of Topic Sustainability Any major Sentim
y types/genres role aquacultures attributes/topics | aspects/summary of ents/To
mentioned sustainability | nes
attributes
Offshore fish 20 UK Opinion Advocates Offshore Growth and | Multiple Some experts described it | O
farms: a new July including 4 (Environmental development | dimensions as an opportunity for (balanc
wave of food 2022 expert group) sustainable production of | ed)
production...or statements Aquaculture + fish such as Atlantic
the ‘wild west’ industry salmon, seabass. Other
of ocean Scientist + describes them as factory
pollution? farming of the sea where
it is branded as a solution
to overfishing but, feeding
fish requires more wild
fish.

Headline: Headline of article
Date: Date published (dd-mm-yy)
Media genre: Opinion
Feature
News
Stakeholders: Government officials
Municipal
Provincial
Federal
Advocates
Environmental groups

197




Community groups
Environmental activists
Business Leaders
Retailers/wholesalers
Technology industry
Other industries (fisheries, tourism)
Public groups
Indigenous groups
Celebrities or person of interest
Public servants (Member of Parliament, Senate)
Public (residents)
Scientists
Researchers
Students
Other experts (e.g. law)
Fish Farming Industry
Fish farmers
Industry associations or groups

Role: Proponent — arguing the benefits or defending the interests of aquaculture (+)
Critic — raising concerns or criticisms about an event or issue related to (*) aquaculture
Proponent — disagreeing the benefits of aquaculture (-)

Types of aguacultures: Aguaculture in general

Aquaculture products in general
Finfish aquaculture
Marine aquaculture
Integrated multi-trophic aquaculture
Shellfish aquaculture
Organic aquaculture
Offshore aquaculture
Other (cage, inland, freshwater, etc)
Topic: Growth and development
Multiple sustainability aspects
Policy and regulation
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Profitability
Conflict of interests
Social acceptability
Risk perception
User perception
User impacts
Public perception
Transparency and communication
Aquaculture/sustainability attributes: Social, economic, environment
Multiple dimensions (social, health, environmental, quality, etc.)
Risks and benefits
License
Perception in general
Others (not specified)
Sentiments/Tones of coverage: Positive =1
Negative = -1
Neutral = 0

199



Figure Al. Flowchart of media content analysis (Adapted from Witzman and Bailey, 2019).
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Appendix B. Information of Identified Studies in the Systematic Scoping Review

Thematic Research Cluster 1: RED = Product attributes, availability, and accessibility

(27 publications) Thematic Research Cluster 2: Yellow = Willingness to pay for

aquatic foods (28 publications) Thematic Research Cluster 3: Purple = Psychosocial

factors (19 publications)

Thematic Research Cluster 4: Blue = Sociodemographic and lifestyle factors (24

publications) Thematic Research Cluster 5: Green = Aquatic food miscellaneous

factors (15 publications)

SN

References

Focus

Country

Research design,
sampling, data
collection method
and

eriod

Sample size

Sample composition

Age range

Data
analysis

method

Type of
products

analysed
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Feb-Mar 2016 purchasing
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consumers analysis
preferences for convenience, web- and
fish based older
attributes questionnaire, Mar
2009
5Hoc3ue, Consumers’ Bangladesh | Cross-sectional, 490 Household 20-69 Multinominal | Fishin
021 general
preferences for convenience, face- member logit model,
fish to-face responsible for latent
attributes interview, Aug -Oct buying class logit
2018 fish model
(Hoque, Consumers’ Bangladesh | Cross-sectional, 660 Household ;3-93’—“8-9 Descriptive | Shrimp
Akhter, et | preferences for stratified random, member analysis,
al., 2021) fish attributes face-to-face responsible for Rank-
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Oct 2019 logit
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(Hoque Drivers and Bangladesh | Cross-sectional, 498 households who | 20-70 Structural Farmed fish
& Alam, barriers to fish stratified random, prefer fish and and equation in general
2020) consumption face-to-face, Mar- are responsible older modelling
Apr 2018 for buying
for household
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Appendix C. Key Informant Semi-Structured Interview Guide

Objective: To gather in-depth insights on the demand for high value imported aquatic food
in China from key informants involved in the aquatic food trade show.
Before beginning, provide participants with the EATFISH leaflet, a consent form, and an
information sheet. Confirm consent to participate.
Consent given? (Yes/No) If no, specify the reason:
Company Name:
Country:
Primary Business Activity:
Type(s) of Aquatic Food Products Specialization:
Age:
Gender:
Position in Company:
Years of Experience in the Field:
1. For foreign companies only: What motivated your company to enter the Chinese
market and participate in this seafood show?
2. How would you describe the current demand for imported aquatic food in China?
Has it been increasing?
3. Why do you think Chinese consumers choose imported aquatic foods? What product
attributes are most valued by Chinese consumers?
4. Who are the primary consumers of imported aquatic foods in China? What
characteristics define these consumers?
5. Inyour view, what are the strengths of importing aquatic foods into China?
6. What are the challenges or weaknesses associated with importing aquatic foods into
China?
7. What opportunities do you see for the growth of imported aquatic food in China?
8. What potential threats or risks do you foresee in the import market for aquatic foods?
9. What types of product information do you typically look for when importing aquatic
food? (e.g., from — fresh, frozen, smoked; size, brand, certifications, shelf-life).
Alternatively, what key information do you provide to potential buyers?
10. What strategies or measures does your company use to ensure the quality of imported

aquatic food? (e.g., quality control processes, inspection standards).
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11. How is imported aquatic food transported into China? Does the method vary by

species or preservation form? Are there any technological challenges in importing

fresh or chilled products?

12. Does information on production methods (wild, farmed, eco-labelled) influence your

decision to import certain products?

13. Do you incorporate any sustainability practices in your trade activities, including

environmental and social considerations?

14. For European aquatic food products only:

a)

b)

c)

Do you believe European aquatic foods are competitive in the Chinese market?
Why or why not? What attributes are prioritized when importing European
aquatic food products? Are there variations by species or preservation form?
Avre there specific opportunities and challenges to import European aquatic foods
to China?

What makes European aquatic food products appealing for import?

Appendix D. Survey Questionnaire to determine Chinese Consumers’ Sensory
Perception and Willingness to Pay for Salmon.

a) Sociodemographic characteristics

2.What is your gender?

®

1.What iS YOUr age?.......ccecvvevverreirieiieannens years
0 Male
0 Female

@

3.What is your current household size? (Please indicate the total number beside you)

®

@

®

©

®

O 0
O 1
O 2
O 3

0 4 or more

4.What is your highest educational attainment?

()

@

®

©

®

0 Primary School

0 High school degree

0 Bachelor/Professional bachelor
0 Master and above

0 Others

5.What is your family's approximate monthly income?

()

0 CNY 3,000 and less
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@ O CNY 3,001 - 6,000

@® 0 CNY 6,001 - 9,000

@ 0 CNY 9,001 - 12,000

) 0 CNY 12,001 and above
® 0 Prefer not to say

6.How often do you consume seafood?

@ O Rarely

@ 0 Less than once per week

6) 0 1 — 2 times per week

@ 0 3 — 4 times per week

6) O More than 4 times per week

7.Where do you prefer to buy seafood?

&) O Seafood market/Speciality stores
@ 0 Supermarket/discount stores

@ O Online (Taobao, JD.com)

@ 0 Restaurants/Takeaway

) 0 Others

8.Which of the following meal contexts do you prefer to eat seafood? (Please feel free to
select more than one option)

Breakfast and cold dish

Breakfast and hot dish

Lunch and cold dish

Lunch and hot dish

Snack and cold dish

Snack and hot dish

Dinner and cold dish

()

@

®

©

®)

©®)

O O 0O o g o d

)
®) 0 Dinner and hot dish
9.Which of the following factors are important when buying seafood? (Please feel free to
select more than one option)
@ Health and nutrition
@ Food safety
6) Sensory appeal (Taste, Colour, etc)
Price

Quality

Country of origin

©

®

©®

O 0o o o o g O

@ Production method (capture, farmed)
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® 0 Sustainability profile (better for climate change)

© 0 Animal welfare (better for fish health and well-being)
(10) 0 Others (Please Specify ........cccovevviieiecienien, )
10.Have you ever tasted salmon?
o) ] Yes
@ 0 No
b) Hedonic liking
SAMPLE number. ...

1. Please taste the given salmon sample and express your overall liking. How much
do you like this sample?

Extremely Dislike Somewhat Neither Somewhat Like Extremely

Dislike Dislike  'Ke like Like
nor
dislike
Overall 0 0 0 0 0 0 0

liking
2. To what extent do you like or dislike each of the following aspects?

Extremely Dislike | Somewhat Neither Somewha LiKe — Extremel

Dislike Dislike = like t like y like
nor
dislike
Smell 0 0 0 0 O O 0
Taste O O O O O O O
SFSifmne 0 0 0 0 O O 0
Juicines 0 0 0 0 0 0 0
zFattines 0 0 0 0 0 0 0
SAMPLE number. ..........c.ooiiiiiiiiiinn

1. Please taste the given salmon sample and express your overall liking. How much
do you like this sample?

Extremely Dislike Somewhat Neither = Somewhat Like Extremely

Dislike Dislike K€ like Like
nor
dislike
Overall 0 0 0 0 0 0 0

liking

2. To what extent do you like or dislike each of the following aspects?
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Extremely Dislike ' somewhat Neither Somewha LIKeé = Extremel

Dislike Dislike = like t like y like

nor
dislike

Smell O [] [] []

Taste N n n n

Firmne O ] [] []

SsS

Juicines (] O ] (] N N []

S

Fattines 0 0 0 0 0 0 0

S

SAMPLEnumber. .......oooov

1. Please taste the given salmon sample and express your overall liking. How much
do you like this sample?

Extremely Dislik Somewhat Neither Somewhat  Like Extremely

Dislike  ° Dislike K€ like Like
nor
dislike
Overall (] (] 0 (] 0 0 0

liking
2. To what extent do you like or dislike each of the following aspects?

Extremely Dislike ' somewhat Neither somewha Like — Extremel

. L like . )
Dislike Dislike nor t like y like
dislik
e
Smell [ [ 0 0 O O [
Taste 0 0 0 0 0 0 0
stifmne 0 0 0 0 0 0 0
Juicines 0 0 0 0 0 0 0
S
Fattines 0 (] (] (] 0 0 0
S
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c) Choice set
BLOCK 1

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option B Option C Option D

Chile Norway If these were my only

Ecolabel China Ecolabel options, I would not
CNY 150.00 (500 gram) CNY 175.00 (500 CNY 125.00 (500 gram) purchase
gram)
O ([l O O

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option B Option C Option D

Norway Chile If these were my
Ecolabel Ecolabel China only options, | would
CNY 75.00 (500 gram) CNY 10000 (500 CNY 150.00 (500 gram) not purchase
gram
O O O O

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option Option B Option C Option D

If these were my

Ecolabel Chile China only options, I would
CNY 100.00 (500 gram) CNY 75.00 (500 CNY 50.00 (500 gram) not purchase
gram)
O O O O

Among the four following sashimi salmon options, which one would you prefer to purchase?
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Option A Option C Option D

Chile China If these were my only
Norway Ecolabel Ecolabel options, I would not
CNY 75.00 (500 gram) CNY 50.00 (500 gram) CNY 125.00 (500 gram) purchase
U 0 U U

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option B Option C Option D

Norway If these were my only
China Chile Ecolabel options, I would not
CNY 150.00 (500 gram) CNY 125.00 (500 CNY 50.00 (500 gram) purchase
gram)
O O O O

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option Option B Option C Option D

China If these were my only
Norway Chile Ecolabel options, I would not
CNY 100.00 (500 gram) CNY 175.00 (500 CNY 175.00 (500 gram) purchase
gram)
O O O O
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Block 2

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option B Option C Option D

Norway If these were my only
China Ecolabel Chile options, I would not
CNY 100.00 (500 gram) CNY 150.00 (500 CNY 50.00 (500 gram) purchase
gram)
O O O O

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option B Option C Option D

China If these were my only
Norway Chile Ecolabel options, I would not
CNY 100.00 (500 gram) CNY 150.00 (500 CNY 50.00 (500 gram) purchase
gram)
O O O O

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option B Option C Option D

If these were my

Norway Ecolabel only options, | would
el CNY 175.00 (500 CNY 125.00 (500 gram) not purchase
CNY 125.00 (500 gram) gram)
O 0 . .
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Among the four following sashimi salmon options, which one would you prefer to purchase?

Option A Option B Option D

If these were my only

Norway China Ecolabel options, 1 would
CNY 75.00 (500 gram) CNY 75.00 (500 gram) CNY 150.00 (500 gram) not purchase
O O O .

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option Option B Option C Option D

Chile China If these were my only

Norway Ecolabel Ecolabel options, | would not
CNY 50.00 (500 gram) CNY 125.00 (500 CNY 175.00 (500 gram) purchase
gram)
O O O O

Among the four following sashimi salmon options, which one would you prefer to purchase?

Option B Option C Option D

Norway China If these were my only
Ecolabel Ecolabel options, I would not
CNY 175.00 (500 gram) CNY 75.00 (500 gram) CNY 100.00 (500 gram) purchase
O O O D
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Appendix E. Model Implementation and R Script

As described in Section 6.3.4, the model was implemented using the Apollo package in R (Hess
& Palma, 2019). The table below summarizes the key features of the model structure and

estimation process.

Table E.1 Key features of the model structure and estimation process.

Variable Treatment in Model | Notes

ASCs Included for altl-alt3 | alt4 used as a reference category
Age Continuous Natural scale (years)

Gender Dummy variable (0/1) | Male =1, Female =0

Household Size

Continuous

Assumed linear impact on utility

Education Treated as continuous | Ordinal scale (e.g., 1 = low, 4 = high);
assumes monotonic utility
Income Treated as continuous | Ordinal scale (1-5); monotonicity assumed

Seafood Consumption

Treated as continuous

Frequency-based ordinal scale

Buy Seafood

Dummy variable (0/1)

1 = buys seafood, 0 = does not

Prior Salmon Experience

Dummy variable (0/1)

1=Yes, 0=No

Origin Alternative-specific Separate indicators for Norway, Chile, China
dummies

Ecolabel Alternative-specific 1 = ecolabel present, 0 = absent
dummy

Price Log-transformed log(price) used to capture diminishing

marginal disutility

Overall Liking Continuous Captures sensory satisfaction

Stated Preference vs Revealed | Separate scale | mu_blind (fixed at 1), mu_informed

Preference parameters (estimated)

Note: Although several control variables were ordinal, they were modelled as continuous
variables. This decision was made to maintain model parsimony, minimize collinearity, and
because the ordinal scales used (e.g., for education and income) reflect logically ordered
constructs with relatively few levels. Treating such variables as continuous is consistent with
standard practice in discrete choice experiments when monotonic effects are assumed (Train,
2009).

R script for model estimation.

# Clear environment
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rm(list = Is())

# Load required libraries
library(apollo)
library(readxl)

# Initialize Apollo
apollo_initialise()

# Set Apollo control settings
apollo_control = list(

modelName ="MNL_RP_SP",
modelDescr = "RP-SP model on mode choice data",
indiviD ="id",
outputDirectory = "output”
)
# Load data

final_data <- read_excel("D:/WTP Analysis - MNL model/final_data_wtp.xlIsx")
database <- final_data

# Define model parameters (including sociodemographics)
apollo_beta = ¢(

ascl =0, asc2 =0, asc3 =0,

b_norway =0, b_chile =0, b_china=0,

b_ecolabel =0, b_price =0, b_liking =0,

mu_blind =1, mu_informed = 1,

b_age =0, b_male =0, b_householdsize = 0,

b_education =0, b_income =0,

b_seafoodconsumption = 0, b_buyseafood = 0,

b_salmontaste = 0

)

# Set fixed parameters
apollo_fixed = c("asc1", "mu_blind")

# Validate inputs
apollo_inputs = apollo_validatelnputs()

# Define utility function

apollo_probabilities = function(apollo_beta, apollo_inputs, functionality = "estimate™) {
apollo_attach(apollo_beta, apollo_inputs)
on.exit(apollo_detach(apollo_beta, apollo_inputs))

V = list(
altl = ascl + b_norway * altl_norway + b_chile * altl_chile + b_china * alt1_china +
b_ecolabel * altl_ecolabel + b_price * log(altl_price) + b_liking * altl_liking +
b_age * age + b_male * male + b_householdsize * householdsize + b_education *
education +
b_income * income + b_seafoodconsumption * seafoodconsumption +
b_buyseafood * buyseafood + b_salmontaste * salmontaste,

alt2 = asc2 + b_norway * alt2_norway + b_chile * alt2_chile + b_china * alt2_china +
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b_ecolabel * alt2_ecolabel + b_price * log(alt2_price) + b_liking * alt2_liking +

b_age * age + b_male * male + b_householdsize * householdsize + b_education *
education +

b_income * income + b_seafoodconsumption * seafoodconsumption +

b_buyseafood * buyseafood + b_salmontaste * salmontaste,

alt3 = asc3 + b_norway * alt3_norway + b_chile * alt3_chile + b_china * alt3_china +
b_ecolabel * alt3_ecolabel + b_price * log(alt3_price) + b_liking * alt3_liking +
b_age * age + b_male * male + b_householdsize * householdsize + b_education *

education +
b_income * income + b_seafoodconsumption * seafoodconsumption +
b_buyseafood * buyseafood + b_salmontaste * salmontaste,

altd =0
)

P = list(

blind = apollo_mnl(list(
alternatives = c(altl=1, alt2=2, alt3=3, alt4=4),
avail = list(altl=1, alt2=1, alt3=1, alt4=1),
choiceVar = choice,
utilities = lapply(V, function(x) mu_blind * x),
rows = (blind == 1)

), functionality),

informed = apollo_mnl(list(
alternatives = c(altl=1, alt2=2, alt3=3, alt4=4),
avail = list(altl=1, alt2=1, alt3=1, alt4=1),
choiceVar = choice,
utilities = lapply(V, function(x) mu_informed * x),
rows = (informed == 1)

), functionality)

)

P = apollo_combineModels(P, apollo_inputs, functionality)
P = apollo_panelProd(P, apollo_inputs, functionality)
return(apollo_prepareProb(P, apollo_inputs, functionality))

¥

# Estimate the model
model = apollo_estimate(apollo_beta, apollo_fixed, apollo_probabilities, apollo_inputs)

# Extract estimates and standard errors
params <- model$estimate
se <- model$se

# Calculate WTP: - _attribute / B_price
b_price <- params["b_price"]
wtp <- -params/b_price

# Calculate standard errors of WTP via delta method
calculate_se_wtp <- function(b_x, se_x, b_price, se_price) {
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sqrt((se_x/ abs(b_price))*2 + ((b_x * se_price) / b_price’2)"2)

se_witp <- mapply(calculate_se_wtp, params, se, MoreArgs = list(b_price = b_price, se_price =
se["b_price"]))

# Calculate t-stats and p-values for WTP
t stats <- wtp / se_wtp
p_values <- 2 * (1 - pnorm(abs(t_stats)))

# Create summary data frame
wtp_summary <- data.frame(
Attribute = names(params),
WTP = round(wtp, 3),
SE =round(se_wtp, 3),
“p-value™ = signif(p_values, 3)

)

# Display results
print(wtp_summary, row.names = FALSE)
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