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ARTICLE INFO ABSTRACT

JEL classification: It is common practice to discarded under-utilised fish species that are caught as bycatch because of their low
Q21 market value. In this paper, we examine whether locally co-created and produced fish fingers, made from
Q22 locally sourced under-utilised fish species are valued by consumers by employing a discrete choice experiment
Q51 (DCE). A novel feature of this study is that we consider three versions of the fish finger, sourced from three
Keywords: UK ports: Plymouth, Lowestoft and Grimsby. Our DCE employs a novel set of attributes to capture the unique
Bycatch characteristics of product design and development of the fish finger. Results reveal that all attributes are

Fish fingers
Co-creation
Willingness-to-pay

positively valued, with the largest for fish that are sustainably caught. We also find that distance to the product
locality does not materially affected consumer valuation. Location comparisons indicate limited differences
overall for the three versions of the fish finger. These results indicate that sustainability information is a
primary driver of demand for processed seafood using species with historically low market uptake, while local
cues add value without substituting for sustainability. Our findings can help inform efforts to reduce discarding
of under-utilised fish species that remains a significant issue in many fisheries.

1. Introduction of catches. However, Prellezo and Villasante (2023), note that landing
obligations have generally been ineffective.

Building a sustainable food system, in part, requires improving There is evidence that consumers are willing to pay a premium
fisheries management. However, a share of the catch is bycatch, that is for seafood with lower bycatch levels and that poor fishing practices
non-targeted catch that ends up in the nets, part of which is under-used can negatively affect purchase intentions, though the strength of these
(low value edible fish) with the remainder being discarded. Cooney effects varies by species and market context (Asche & Bronnmann,
et al. (2023) report that globally between 7 and 10 million tonnes of 2017; Tanner et al., 2021; Xhakollari et al., 2025). In addition, there
fish are discarded annually. Roda et al. (2019) and Gilman et al. (2020) is empirical research indicating that consumers place greater trust and
estimate that around 10% of the global marine catch is discarded favour goods that are produced and sourced locally (e.g., Budhathoki

et al.,, 2025; Cantillo et al., 2020; Hammarlund et al., 2025; Jaffry
et al., 2004). This evidence, suggests that there could be unrealised
economic returns for the fishing industry by reconsidering how they
manage and use bycatch, as well as supply produce that is local and
sustainably caught. At the same time, it needs to be understood that
consumers differ considerably in terms of how much and what type
of fish they buy. For example, Armbrecht et al. (2023) reports that
Swedish consumers reveal very heterogeneous preferences regarding
the consumption of fish that presents a real challenge for changing
buying behaviour.

each year. There are negative environmental impacts that result from
these practices such as increasing vulnerability of some species as
well as ecosystem impacts resulting from damaged habitats (Beukhof
et al.,, 2026). Species that are not vulnerable and are legally edible
could be retained, but their low economic value often leads fishers to
keep only high-value species and release low-value ones, even though
release can involve physical injuries and high post-release mortality.
To minimise harm, governments have introduced measures such as
quotas, management of fishing areas, and landing obligations which
can ban discarding to encourage more selective fishing and better use
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In the UK, a recent research project' has examined the potential
for using under-utilised fish species that would typically be classified
as bycatch to produce a local food product: The Plymouth Fish Finger
(PFF) (Hunt et al., 2026). The PFF is the result of a locally designed
and produced food collaboration (i.e., co-creation) between community
food researchers, school children and various industry partners aiming
to create a food product that is healthy and sustainable. The co-creation
of the PFF can be understood with reference to Arnstein’s Ladder of
Participation (Arnstein, 1969) in terms the relationship between the
groups involved (i.e., co-design and co-production) as well the level of
engagement and community education. The focus on co-creation is an
emerging strategy in terms of food development (Durco et al., 2025;
Nnadiegbulam et al., 2025; Ribeiro et al., 2025; Shaw et al., 2024).
In particular, like the PFF project, there are examples of new product
co-creation that involve specific segments of the population. Domingie
et al. (2025) report on co-creation of protein-rich appetisers involving
older adults, whereas Velazquez et al. (2022) consider healthy dairy
products aimed at school children. There are also examples of co-
development of production technologies in fisheries to address issues
of sustainable management (Mozumder & Schneider, 2026).

In this paper, we examine the extent to which a locally produced
co-created food product is valued by consumers. To do this, we have de-
veloped a hypothetical discrete choice experiment (DCE) using the PFF.
Our DCE employs the following product attributes: locally caught; lo-
cally produced; co-created with local communities; sustainably caught;
and under-utilised (non-discarded bycatch) species. By employing this
set of attributes our research differs from the existing DCE literature
examining consumer preferences regarding fish products (e.g., Asche
& Bronnmann, 2017; Tanner et al., 2021; Xhakollari et al., 2025). In
particular, we are interested to understand the extent to which sustain-
ably caught under-utilised fish species that have been used to co-create
a new food product is valued by consumers. Our DCE was also designed
to assess the extent to which the name given to the product influenced
choice. To examine this characteristic, our DCE was replicated across
three locations (i.e., Plymouth, Grimsby and Lowestoft) with each
having its own named fish finger i.e., PFF, Grimsby Fish Finger (GFF),
Lowestoft Fish Finger (LFF). We selected Grimsby and Lowestoft as the
alternative geographic locations given their historical association with
fishing. Grimsby is still an active fishing port whereas Lowestoft is no
longer operational. We made this choice to assess if geographic location
and historical industry association has as an influence on value.

This research contributes to the literature in three ways. First, our
DCE is novel in terms of the set of attributes we employ, specifically
the inclusion of co-creation. As noted, there is growing interest in co-
creation in the development of new food products and it is clearly a
characteristic that could be leveraged on in terms of marketing. Second,
by replicating the experiment for three local fish fingers (i.e., PFF,
GFF, and LFF), we can assess the extent to which a specific geographic
location and the associated identity with fishing influences preferences.
Finally, our analysis contributes to the literature on the application
of stated preference research to fisheries management and consumer
attitudes to bycatch.

Our results indicate that respondents highly value fish that are
caught sustainably regardless of product location. In contrast, even
though co-creation attribute is positively valued it is the lowest for
all three fish fingers. We also find little variation in our DCE attribute
willingness-to-pay (WTP) estimates by product location. We discuss the
significance of our findings in terms of future product development and
marketing implications.

The structure of the paper is as follows. Section 2 briefly reviews the
antecedent literature, with a focus on DCE studies and the attributes
employed. Section 3 then introduces the DCE and its design and Sec-
tion 4 outlines our econometric model. Next, we present our findings.
and in Section 6, we discuss the implications. Finally, in Section 7 we
conclude.
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2. Literature review

We first examine the way in which co-creation is rooted within
the broader literature on participatory food systems, consumer trust,
procedural value, social legitimacy and ethical consumption. We then
review the antecedent literature on consumer preferences for fish and
seafood with a specific focus on stated preference DCE.

2.1. Co-creation and food systems

Food systems present persistent injustices, including unequal access
to healthy and affordable food plus the disproportionate burdens borne
by marginalised communities. The principle of justice has emerged as a
potential guide for any transformative agenda for food system change
(Parzonko et al., 2025). Scholars have called for more participatory
governance processes grounded in inclusion, transparency, empower-
ment and fairness treatment. These demands are closely connected
to concerns of procedural justice, which focuses on the fairness and
inclusivity of decision-making processes themselves rather than solely
on the distribution of their outcomes. Alternative food networks and
participatory practices such as co-creating knowledge and/or products,
shared responsibilities and creating space for deliberation, have been
identified as a contributors to transitions in food systems (Huttunen,
Ojanen, et al., 2022). Participatory food systems have been modelled
and tested, engaging stakeholders who bring diverse perspectives and
interests to transformative processes. Potential benefits have been ob-
served, such as improved food security and economic support for rural
communities and poor, vulnerable populations.

The PFF project was co-designed and co-created in accordance with
this approach, integrating diverse local fish stakeholders, schools and
community participants in their product development (Hunt et al.,
2026). They followed a participatory food system modelling framework
to map the systems to develop the best product by working together
(Pettinger et al., 2026). In so doing, the PFF project contributes to
the agenda addressing transformative and just food system (Rockstrom
et al., 2025). Furthermore, Pettinger et al. (2026) call for the need for
greater “social innovation” if the transformation is to be meaningful,
“new strategies, practices, organisational designs and collaborations that
address unmet social needs and failures of state and market-led provision. As
a multistakeholder process and mode of governance, social innovation aims
to be more inclusive, participatory and attuned to social wellbeing concerns
compared to innovation that is primarily motivated by private profit.” (p.3).

For co-creation to play a meaningful role in transforming the food
system, it must also be guided by appropriate procedural values, gener-
ally defined as a code of conduct that include practices such as equality,
honesty, integrity and openness (De Graaf & Paanakker, 2015). Closely
tied to this is the concept of social legitimacy, a generalised perception
that an entity’s actions are desirable, proper or appropriate within a
socially constructed system of norms, values and beliefs (Suchman,
1995). Social legitimacy can be ensured only by consulting society’s
members, and therefore it must be anchored in procedural values. In
food systems, deliberative and participatory practices hold promise
for improved trust and legitimacy alongside increased knowledge and
empowerment of participants (Huttunen, Turunen, & Kaljonen, 2022).

Co-creation can also be situated within the literature on ethical
consumption, a domain of consumer research concerned with the eth-
ical considerations individuals bring to their consumption decisions.
Ethical consumption describes the deliberate modification of consump-
tion practices to mitigate their social and environmental consequences,
from everyday purchasing decisions to the reduction of unsustainable
consumption altogether (Arman & Mark-Herbert, 2024).

Finally, it can be argued that co-creation can increase consumer
trust in food systems, and positively affect how information and food
are perceived, by reducing information asymmetry and strengthening
reliance on producers, retailers and the wider food system. This may
be particularly important when a food system becomes increasingly
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reliant on credence attributes which cannot be verified by consumers,
including provenance, production methods and ethical standards, but
are valued by consumers. Macready et al. (2020) argue that trust in
the food chain should be conceptualised, measured and monitored,
as consumer confidence is largely determined by beliefs about the
trustworthiness of food chain actors and is expected, in turn, to shape
demand for products with credence characteristics such as sustainabil-
ity. Understanding and maintaining consumer trust is thus central to
planning future sustainable food systems and to the effectiveness of
food policy. Empirical research consistently indicates that consumers
favour goods that are produced and sourced locally (e.g., Budhathoki
et al., 2025; Cantillo et al., 2020; Hammarlund et al., 2025; Jaffry
et al.,, 2004). These consumer preferences have been linked to trust:
consumers’ perceptions of local food are shaped by confidence in its
origin and production, and direct interaction between producers and
consumers has been shown to reinforce trust in food quality and
safety, with trust acting as a direct antecedent of purchase intention
(Giampietri et al., 2018).

2.2. DCEs and seafood

The literature examining consumers preferences regarding fish and
seafood is large. Recent reviews consolidate the evidence on product
attributes, research methods, and the impact of information and food
labels on consumer choice. For example, Cantillo et al. (2020) present
a systematic review of DCEs from 2000 to 2019. They report that origin
is the most commonly used attribute, followed by the harvest method,
the types of certification, and species. Reported WTP indicate consumer
positively value domestic products, wild over farmed, and certified
items with positive premia for labels. However, this review provides
little detail on econometric methods or experimental design that are im-
portant in understanding DCE findings. Saidi et al. (2023) also provides
a systematic review of consumer-preference studies between 2015 and
2022 using the PRISMA framework. They note that origin, production
method and certification recur most often, with generally positive WTP
for certified products and that many consumers are confused by fish
labels and do not fully understand the information provided.

Meta-analytic evidence further confirms that consumers are gener-
ally willing to pay a premium for sustainable seafood, though the mag-
nitude varies considerably across markets, species, and sustainability
attributes (Lokugamage et al., 2024). More broadly, the literature iden-
tifies cost as the most commonly reported barrier to seafood consump-
tion, followed by sensory barriers, health beliefs, habits, availability
and cooking skills (Govzman et al., 2021).

2.2.1. Seafood and bycatch

A number of DCE studies have examined consumer attitudes to
seafood and bycatch. Bronnmann and Asche (2017) ran three indepen-
dent DCE with German seafood consumers using frozen cod fillets as
the product employing five attributes including bycatch. They report
that higher levels of bycatch and over fished stocks result in a reduce
probability of purchase. Tanner et al. (2021) consider the Galapagos
Marine Reserve and the design of a product-certification scheme in-
tended to protect the environment and support artisanal fishers. Their
DCE employed five attributes including bycatch, which they defined
as non-target animals incidentally caught while fishing for yellow fin,
typically sharks, sea turtles, seabirds, and non-target fishes, whether re-
tained or discarded. Tanner et al. (2021) report that tourists value low
bycatch and are WTP for this improved management outcome. Natali
et al. (2022) examine bycatch noting that information and awareness
increase WTP and willingness-to-chose white shrimps, highlighting a
potential market for bycatch products. Finally, Boncinelli et al. (2025)
examine consumer preferences for low-market-value fish that are not
commonly purchased due to perceptions around preparation and asso-
ciated cooking skills. This DCE was implemented in a restaurant setting.
Unlike many other studies they report that framing under-utilised
fish species within a cooking tradition generated a stronger positive
response than simply appealing to sustainability of the resource.
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2.2.2. Product type

There have been a limited number of studies that have examined
seafood products. For example, Boughanmi et al. (2007) estimated
consumers’ preferences and value-added of read-to-eat fish products
in Oman using conjoint analysis. They found that a product finger
format carries a premium, with cooking method the most important
attribute. Paci et al. (2018) investigated consumer preferences for fish
burgers in southern Italy using a DCE employing five attributes: fish
type (often species with many bones), type of oil, a health attribute, an
environmental attribute, and price. They report that respondents valued
environmental aspects of fishing and health attributes. More recently,
Xhakollari et al. (2025) conducted a DCE examining three products, in-
cluding a seafood burger, focusing on eco-labelling attributes (i.e., over
fishing, bycatch, carbon footprint) and shelf life. They found that higher
environmental awareness is associated with stronger preferences for
eco-labelled options and higher WTP, consistent with prior literature.
Reported preferences for local products were linked to perceptions of
greater environmental friendliness and higher quality.

Another complicating factor regarding product type, is the context
in which food choices are made is changing, with a growing share of
food purchased online. Evidence presented by Caputo (2025) suggests
that the resulting choices are often poor in dietary terms, nutritionally
unbalanced and falling short of healthy eating goals. These patterns in
the data indicate that healthy seafood options are not being selected
frequently. Moreover, although healthy and sustainable options are
increasingly available as food away from home, their affordability
remains the central barrier, reinforcing existing inequalities in food
choice and the dietary differences associated with them (Caputo, 2025).

2.2.3. Product labels and sustainability

The impact of different types of product label has been examined
extensively using both revealed and state preference methods. Employ-
ing hedonic price models, Asche and Bronnmann (2017) present a study
based on German retail scanner data from 2008 to 2010, covering
frozen fillets of three fish types. They found that the effect of eco-
labels is not uniform and is species dependent, and that processing fish
reduces price relative to natural fillets. They identify price premiums
for eco-labels (Roheim et al., 2011) with consumers preferring fish
and seafood harvested in a sustainable way. In addition to eco-labels,
origin and mode of production have important effects on consumer
preferences (Jaffry et al., 2004). Based on these earlier findings, Sogn-
Grundvag et al. (2025) used the hedonic price model to look at value
creation along the supply chain for haddock. They report that if the
price premium associated with sustainable fishing practices is trans-
mitted through the supply chain, it positively influences socially and
economically sustainable practices.

In Vietnam, Xuan (2021) examined preferences for eco-labelled
shrimp employing a DCE. Results show that eco-labels increase the
probability of purchase and generate a positive WTP relative to con-
ventional shrimp. Using the same data, Xuan et al. (2025) reporting
that Vietnamese consumers have a positive demand for farmed shrimp
and prefer sustainably labelled farmed shrimp to unlabelled shrimp.

These findings are consistent with the broader evidence: a recent
meta-analysis indicates that a sustainability label can generate an in-
crease in willingness to pay of around 30% (Andreani et al., 2026).
However, McCluskey and Hyink (2026) observe that although many
consumers will pay a premium for sustainability claims, they frequently
conflate health and environmental attributes. For example, the omega-3
content of fish and the method by which it was caught are conflated,
raising questions about the credibility of such claims and effective label
design.

Labels also co-exist with other cues used by consumers and they
interact in meaningful ways. For example, origin and sensory infor-
mation affect consumer preferences (Budhathoki et al., 2025). Also,
preparation and freshness labels guide expectations at the point of
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purchase (Kamiyama et al., 2024). Schrobback et al. (2025) exam-
ine seafood preferences with a best-worst scaling method across 12
countries. Unsurprisingly, findings reveal a global interest for food
safety and taste, followed by sustainability attributes that relate to
environment and health. Finally, Hammarlund et al. (2025) report that
consumers generally view certified farmed products favourably, but
price effects are mixed and often smaller than effects from other cues
such as geographical origin.

2.2.4. Fishing context

Beyond individual products, several DCE studies value the cultural
setting in which seafood is produced and sold. Duran et al. (2015)
examined the economic value of social sustainability, focusing on the
conservation of maritime cultural heritage. Using a DCE in Galicia with
examining tangible and intangible heritage they find that all heritage
attributes increased utility relative to the status quo. The highest WTP
was for fishing architecture, followed by fishermens knowledge. Mar-
tino et al. (2023) also use a DCE in two Scottish coastal towns, the
value placed on cultural and heritage aspects in seafood choices with a
design that included origin, processing, harvesting, environmental cer-
tification, consumption setting, and heritage visibility attribute. They
find that all non-monetary attributes increase utility, with origin and
certification most influential, arguing that Maritime Cultural Heritage
such as tangible (buildings, museum, docks) and intangible traditions
(festival, food and drink testing, etc.) are important. WTP for the
heritage attribute is positive for locals but not for visitors. The study
shows that the links between seafood and locality, sustainability, and
visible fishing activity are important to consumers and can inform
place-based policy.

3. Experimental design and data
3.1. DCE design

3.1.1. Selection of attributes and levels

Our experimental went through several rounds of development.
First, we considered the antecedent literature with a specific focus
on DCE studies examining fish and fish-based products. Second, we
presented our initial set of potential attributes to our project partners
(Footnote: Details provide when manuscript is accepted for publica-
tion). Importantly, the composition of project partners included local
community groups (i.e., food banks, food distribution groups, local
school), industry partners and other academics involved in the project.
Both the combinations and labels used to describe the attributes were
considered in detail and various changes made. Given the nature of the
research project which has been described as a “collaborative social
innovation case study” the set of attributes we selected captured key
aspects of the fish finger and how it came into being and how it is
to be produced. As such the final set of attributes we employed was
considered at length. Finally, once we had agreement within the project
regarding our attribute set and associated description, we piloted the
survey instrument to assess respondent understanding and engagement.
Our pilot study indicated that survey respondents engaged with the
survey instrument as we anticipated. Given this we moved to full data
collection.”

We initially generated a set attributes through a review of the
relevant DCE literature followed by several rounds of consultation with
project partners to ensure that the attributes captured the product’s
salient and implementable characteristics. As noted in the Introduction,
we wanted to capture not only the local nature of the fish used in the
fish finger but also the role that co-creation played in producing the
final product.

The DCE was designed assuming a standard 300 gram pack of
ten fish fingers with price levels reflecting the range encountered by
shoppers. Thus, the fish finger we employed in the DCE can be viewed
as being equivalent to those currently on the market. We did not
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employ the actual form of PFF given its limited level of production and
commercial availability. The final set of attributes employed in each of
the three DCE (PFF, GFF and LFF) are shown in Table 1:

The attributes shown in Table 1 incorporate some that are closely
associated with the PFF project (i.e., locally sourced, locally produced,
co-created) and others that have been examined in the broader DCE
literature, albeit less frequently than attributes such as eco-labels or
price (i.e., under-utilised, sustainably caught). What is novel about our
DCE is the combination of these attributes, which together capture
the distinctive characteristics of a locally co-created product using
under-utilised species.

3.1.2. Experimental design

We designed 36 choice cards each with two options and a no
choice. We generated the choice cards using a conservative D-optimal
design (Scarpa & Rose, 2008) assuming a multinomial logit (MNL)
specification and uninformative priors, using Ngene 1.4.0. The 36
choice cards where then divided into three blocks of 12 choice tasks.
While our experimental design will have lower efficiency than if we
employed an optimised designs assuming random heterogeneity, like
Hess et al. (2017) we had no strong priors, and preferred to take a
more conservative approach to design.

The question that we employed to frame the DCE was as follows:

“We are asking you to imagine that you are shopping. You are consid-
ering buying a 300gram pack of 10 Plymouth Fish Fingers as part of your
weekly shop. We want you to consider which if any of the 300gram packs
you would buy. You have the choice not to buy if you prefer.”

An example choice card is shown in Fig. 1.

Finally, the DCE was included within a survey instrument composed
of five sections. It started with a brief description of the research
project. Section A included questions regarding respondents’ current
purchasing habits of fish. In Section B, we gave an overview of the
DCE where we defined the attributes and levels as shown in Table 1. In
Section C, we implemented the DCE, and this was followed by a series
of debriefing questions in Section D and collection of socio-economic
data in Section E.?

3.1.3. Data collection

We implemented three parallel DCEs, one for each of the location
specific fish finger i.e., PFF, GFF and LFF. The experimental design,
choice tasks, attributes, and levels was identical across locations; the
only variation was the product label and how this was employed in the
framing of the DCEs: “Plymouth Fish Finger,” “Grimsby Fish Finger,”
or “Lowestoft Fish Finger”. The survey was distributed by Qualtrics,
with respondents screened to be UK residents aged 18 or over who
were at least partially responsible for household food shopping and
who purchased fish. Within each location-specific version, quotas were
applied to match the sample as closely as possible to the national
distribution of age, gender, region, and household income.

We randomly assigned respondents to one of the three DCEs. After
cleaning the data for missing values in the conditioning variables,
the estimation samples comprised 625, 621, and 615 respondents for
Plymouth, Grimsby, and Lowestoft, respectively. Summary distribu-
tions for income, age, education, and number of children are reported
in Table 2. Given our sampling criteria it can be seen that sample
compositions are broadly comparable across locations. Postcodes also
were collected for all respondents. The distributions of straight-line
distances from each area’s centre are shown in Fig. A.1 (Appendix
A). Participants in the Plymouth sample lived, on average, somewhat
farther from the centre than those in Grimsby and Lowestoft which
reflects the geography of the chosen locations. We collected this data
to examine the extent to which proximity to a given, location might be
correlated with WTP.

2 An anonymised copy of the survey is provided as an attachment to the
manuscript.
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Table 1
DCE attributes.
Attribute Description Levels
Price (£) Price for a single 300gram pack of 10 fish fingers 0.75, 1.25, 1.75,
2.50, 3.75 & 5.00
Locally Source The fish finger is produced using fish caught by the Yes or No
Plymouth fishing fleet using fishing vessels less
than 10 m long. If NOT locally sourced, then
the fish has been caught by another fishing fleet.
Locally Produced The fish finger is produced on the Plymouth fish Yes or No
quay by local fishing industry partners.
If NOT locally produced then the fish finger is
produced at a location other than Plymouth.
Co-created The fish finger has been jointly created and taste Yes or No
tested by the local community and fishing industry
working together. If NOT co-created, then the fish
finger has been created by a food manufacturer.
Under-utilised The fish finger is produced using under-utilised fish Yes or No
species caught by the Plymouth fishing fleet.
These are fish species that are typically discarded
and not normally used to make fish fingers.
If NOT using under-utilised fish species, then the fish
finger is made from commonly used species.
Sustainably The fish have been caught following industry Yes or No
caught sustainability guidelines or the fish have NOT been
caught following any sustainability guidelines.
Choice Task 2 of 12
Please select the option that you prefer
Attributes Fish Finger 1 Fish Finger 2
Price £1.75 £2.50
Locally Sourced No Yes
Locally Produced Yes No
Co-Created No Yes
Under-Utilised No No
Sustainably Caught Yes No

If you want to see the attribute definitions click on this link. Please

select the option you prefer

O Fish Finger 1
QO Fish Finger 2

O No choice

Fig. 1. Example choice task.

4. Econometric specification and estimation

4.1. Hierarchical Bayesian estimation

A hierarchical Bayesian (HB) approach offers advantages in the
estimation of DCEs, particularly regarding the treatment of respondent
heterogeneity. As Ramsey et al. (2026) highlight, hierarchical models
utilise a process of “shrinkage”, where individual parameter estimates
are pulled towards the population-level group mean. This mechanism
is especially valuable in DCE where the number of observations per

person is often low, as it avoids the overfitting of individual esti-
mates that sometimes occurs in classical models (Ramsey et al., 2026).
The HB approach is essentially the same structure as the “mixed
logit”. However, the Bayesian paradigm provides exact results in finite
samples, without relying on the large-sample asymptotic arguments
required by frequentist methods. The full posterior for the latent vari-
ables (e.g., the individual level estimates) can be modelled within the
Bayesian approach, whereas both the estimation and inference for these
components can be difficult and/or problematic in high dimensional
random effects models.
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Table 2

Descriptive statistics.
Variables Plymouth Grimsby Lowestoft
Income Level
< £5000 21 13 22
£5001-£10000 18 21 12
£10001-£20000 68 76 69
£20001-£30000 103 100 99
£30001-£40000 121 96 116
£40001-£50000 72 78 78
£50001-£65000 57 65 60
£65001-£80000 49 47 58
> £80000 104 98 88
Prefer NTS 12 27 13
Age (Years)
18-25 94 93 90
26-35 128 128 124
36-45 133 133 130
46-55 128 128 128
56-65 85 81 84
Over 66 50 54 50
Prefer NTS 5 3 7
Number of Children
0 270 270 277
1 137 150 124
2 182 154 160
3 27 36 36
4+ 6 7 11
Prefer NTS 3 4 7

Note: Prefer NTS - Prefer Not To Say.

Additionally, the Bayesian framework provides a platform for the
integration of non-sample information that mirrors the information that
is used in experimental designs, such as a feasible price range. These
priors can be weak in the sense of being largely dominated by the data
yet induce curvature in the posterior in regions that are problematic in
the sense of having a relatively flat likelihood. Priors can also be used
to impose theoretical constraints — such as ensuring a negative price
coefficient — which can be more straightforward to implement than
the constrained maximum likelihood approaches used in frequentist
analysis.

4.2. Model specification

Each respondent is denoted as j € {,} and they face a set of tasks
t € {t};. Each task is composed of two options i € (1,2) along with a
no-choice i = 3. The choices for the ith option made in the rth trial
by the jth person are denoted as y;;, = 1 if that option is chosen and
yijo = 0 otherwise. The WTP for the kth attribute by the jth person is
denoted as WTP,;.

We adopt a WTP model parameterisation (Balcombe et al., 2010)
whereby the systematic utility of the jth person for the ith option in
the rth trial. This means have estimated the model in WTP space. The
attraction of employing a WTP space model specification is that the
marginal rate of substitution (i.e., the WTP estimates) are recovered
directly and these estimates have been found to be more stable than
preference-space model estimates (Balcombe et al., 2009; Scarpa &
Rose, 2008). Our model is defined as®:

3 Note we also estimate the same model treating the opt-out options
as non-informative rather than specifying the SQ. We present these in an
appendix
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—Price;;,
+WTP; X Locally_Sourcedm
+WTP,; X Co_Created,;,
« +WTP;; X Under_Utilised, o)
it +WTP; X Sustainably_Caughtw

+WTP5j X Under_Utilised”r
+WTPFs; X Option_1;;,
+WT P;; X Optout

ijt
where the Price;;, is treated as a continuous variable with six values
between £0.75 and £5.00 and all other variables are dummies which
take the value one if the option has the attribute in question and zero
otherwise (e.g., Locally_Sourceder € (0,1)).

The random utility of each option presented to individuals (U;;,) is
therefore defined as:

U,

_ o0
i = €%V,

ijr T €ijr 2)
where e¢;;, is an independent Gumbel distribution. Conditional on a
choice being made, it follows that the probability of the first option
being chosen in the rth task by the jth person is:
exp (e‘”/ V; j,)

Pi= 7 — <

t i exp (V)

The likelihood of all the observed choices Y given the parameters that
define all choices (A) is defined as:

coin= 111 II 7" @

JEljlte(t};i=123

3

The scale parameter exp @; is defined by the distribution:

@; = Qo + Uy, (5)

where up; ~ N (0, aé).

Using f (x) = ln(;:‘), and g (x) = x—x, the WTP for the kth attribute is
then conditioned on the following individual respondent data: Income,
Child (Yes or No), Distance from the Location (i.e., Plymouth, Low-
estoft and Grimsby) and Location dummies. This yields the following
specification:

WTP = Ay 6)

+ A, f (Income;) + Ap;8| Child; |+ A5, f (Distance;)
——

yes=1,n0=0
+ Aaj8 <Grimsbyj> + Ais;8 <Lowest0ftj> + uy;
N~—— N~—
yes=1,n0=0 yes=1,n0=0

where u;; ~ N (0, ai) for all k.

With this model specification and normalisations it follows that 4,
is the WTP at the mean of the conditioning variables. Our estimation
approach is Bayesian and therefore the posterior distribution for all
parameters A given all choices Y is:

S AIY) < L(Y|A) f (A) )

where f (A) is the prior distribution for these parameters.

The posterior is mapped using Hamiltonian Monte Carlo Markov
Chains (HMCMC). MCMC algorithms simulate the posterior by starting
from an arbitrary set of values then after a given number of iterations
(called a burn-in) will visit a high-density region within the poste-
rior. The “tuning values” for the algorithm are also set during this
phase. Further iterations are then performed with values being sampled
from this posterior. After a sufficient number of values are sampled
(e.g., 10,000) these values then serve as the basis for giving point
estimates (which are taken as the mean of the posterior) and standard
deviations (which are analogous to standard errors) for the parameter
estimates. Throughout we also give the 5% and 95% percentiles of
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these distributions. These are termed “(90%) credible intervals” in
Bayesian terminology but are analogous to 90% confidence intervals in
frequentist/classical analysis. It is conventional to run multiple chains
to give independent posteriors that should not be identifiably different
from each other (where by, if the posteriors from different chains are
essentially the same this is termed “convergence”). Here we used 10,
and chains were monitored for convergence (using plots and the R-Hat
criteria) and these results indicated that convergence was achieved for
all models estimated.*

5. Results
5.1. Attribute importance and non-attendance

We first examine the perceived importance of the attributes by
all respondents. In the survey, respondents ranked the attributes in
terms of importance and, after completing the choice tasks, they stated
whether they ignored any attribute (attribute non-attendance (ANA)).
The results are reported in Appendix A (see Tables A.1 and A.2 and
Fig. A.2). Price is ranked first in all locations, followed by Locally
Sourced, Sustainably Caught, and Locally Produced. These rankings are
partly inconsistent with the stated ANA of Price, and the rankings for
other attributes do not clearly align with the reported ANA. Across
respondent groups, both the rankings and ANA data suggest that Under-
Utilisation and Co-Creation were viewed as less important and were
more likely to be ignored.

The relationship between importance rankings and stated attention
is complex because respondents do not always interpret questions
as intended. Eye tracking evidence shows that people who visually
attend to attributes may still report ignoring them. Similarly, although
rankings/attendance and utility inferred from choice are related (see
Balcombe et al., 2015; Fraser et al., 2021), that relationship is weak.

Broadly, one might expect higher stated non attendance (ANA) to
correspond with lower attribute rankings. It is logically consistent for
respondents to report attending to an attribute yet rank it as unimpor-
tant; by contrast, reporting non attendance but ranking an attribute
highly is harder to reconcile. Viewed this way, our data are not entirely
consistent with expectations. Under Utilisation and Co Creation were
both ranked lower and more likely to be reported as ignored, but for
other attributes rankings and reported ANA do not align clearly.

The relationship between importance rankings and stated non at-
tendance warrants further investigation. We speculate respondents may
distinguish between how they consider an attribute in the experimental
context and how they view it in general. For example, price may be
perceived as an important factor in purchasing fish fingers overall, yet
not pivotal within the experiment, leading respondents to report not
attending to it. Targeted qualitative work to probe these distinctions
would be valuable.

5.2. WTP estimates

Next we consider the model estimates with the results presented
in Table 3. The second column (Estimate) is the mean estimate of the
posterior distribution. These are WTP estimates for the attributes along
with an estimate of the predisposition of people to choose the first
option (i.e., Option 1, to assess if there is a bias to always choose that
option) and the estimate of the distribution for the scale parameter (e?0
as in [(2)]).

Fig. 2 gives the same information as in Table 3, that is the WTP
parameters for the five attributes. As can be seen from Table 3 and Fig.
2, all WTPs are positive and range from £0.96 for Co-Creation to £1.87
for being Sustainably Caught. Given the confidence intervals, we are
quite confident that being Sustainably Caught is the most important
attribute in terms of WTP with the next being Locally Sourced with a
WTP of £1.47.

4 All priors employed in estimation are described in full in Appendix B. All
model diagnostics are reported in Appendix C.
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Table 3

Mean Estimates (WTP plus Other parameters).
Attributes Estimate Std* 5%** 95%**
Scale 1.286 0.027 1.243 1.331
Locally Sourced 1.544 0.028 1.499 1.590
Locally Produced 1.190 0.026 1.146 1.231
Co-Created 1.178 0.040 1.112 1.245
Under-Utilised 1.329 0.039 1.264 1.393
Sustainably Caught 1.816 0.031 1.765 1.866
Option A 0.078 0.030 0.028 0.127
Opt Out -1.307 0.057 —1.402 -1.212

Note: Std - standard deviation for posterior mean.
* The std is(analogous to standard error in fequentist estimation).
** 5% and 95% percentiles for the mean (analogous to 90% confidence interval).

Table 4

Location effects.
Attribute Location Mean Std* 5%** 95%**
Locally Sourced: Grimsby 0.094 0.069 —-0.020 0.205

Lowestoft —-0.073 0.072 —-0.191 0.045
Locally Produced Grimsby -0.102 0.064 —-0.205 0.003
Lowestoft —-0.106 0.066 —-0.214 0.001
Co Created Grimsby 0.052 0.099 -0.110 0.215
Lowestoft 0.160 0.104 —0.009 0.332
Under Utilised Grimsby 0.129 0.095 -0.029 0.285
Lowestoft —-0.086 0.098 —0.244 0.075
Sustainably Caught Grimsby —-0.025 0.075 -0.147 0.099
Lowestoft —-0.106 0.078 —-0.234 0.021

Note: Std - standard deviation for posterior mean.
* The std is(analogous to standard error in fequentist estimation).
** 5% and 95% percentiles for the mean (analogous to 90% confidence interval).

5.2.1. WTP and individual characteristics

Next, we examine if the individual respondent characteristics influ-
ence their WTPs. First, we consider the locations in terms of whether
they differed from Plymouth. These results are presented in Table 4 and
Fig. 3. These numbers presented indicate the difference in the WTP for
each attribute in terms of Location relative to Plymouth.

As can be seen from Table 4 and Fig. 3 the confidence intervals
mostly contain zero, with a couple of exceptions, most notably that
Grimsby has a larger WTP for Under-Utilised and Locally Sourced than
for Plymouth. Lowestoft does not contain any significant differences
compared to Plymouth with regard to any of the attributes.

Next, the impact of Income, Distance and Child effects are presented
in Table 5 and Fig. 4. As outlined in [(6)] Income and Distance are in
logged form, whereas Child is whether or not the respondent had a
child in their household.

In Table 5, if we consider Sustainably Caught the numbers can
be interpreted as, every doubling/halving of income lead to a £0.247
increase/decrease in the WTP if the fish used to produce the fish
finger was Sustainably Caught. In comparison a doubling/halving of
the distance from the Location origin lead to a decrease of £0.004 and
having a child decreased WTP by £0.073. These results are illustrated
in Fig. 4.

Overall what we can see is that Income generally had a positive
impact on the WTPs across all of the attributes. However, whereas
we hypothesised an increase in distance would cause a reduction in
the WTP for the attributes it did not have a significant effect. By
contrast, we see that for most of the attributes with the exception of
being Sustainably Caught, having a child generally signalled a greater
WTP for each of the attributes. It is therefore notable that while being
Sustainably Caught had the largest WTP, neither distance nor having
children impacted this WTP.
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Mean WTPs with interquartile ranges and 5,95% Percentiles
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Fig. 2. Mean WTP estimates and confidence intervals.
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5.3. Decomposition of WTP by income group

Since Income was found to be such an important attribute, we

decomposed WTP by income group to draw out the mean WTPs for

individuals between different income bands. We wanted to examine if
it was possible that while the mean WTP was positive it was not so for
lower income groups. These results are reported in Table 6 along with

the percentages of people having a positive WTP (if less than 100%).
As can be observed from Table 6, the lowest income group is
estimated to have a WTP over 80p for Co-Created fish finger and

as much as £1.50 for fish that is Sustainably Caught. Moreover, the
percentages given in Table 6 show that at least 90% of people were
prepared to pay a positive amount for each attribute regardless of

income level.

6. Discussion

-03 -0.2 -0.1 0.0
Fig. 3.
Table 5
Income, Distance and Child Effects.

Attribute Variable Mean Std* 5% 95%7*

Locally Sourced: Income 0.090 0.036 0.030 0.149
Child 0.161 0.057 0.067 0.255
Distance -0.014 0.053 -0.102 0.073

Locally Produced Income 0.145 0.033 0.089 0.200
Child 0.310 0.054 0.222 0.400
Distance —0.050 0.049 -0.132 0.030

Co Created Income 0.087 0.052 0.003 0.173
Child 0.371 0.083 0.232 0.510
Distance 0.086 0.076 —-0.039 0.211

Under Utilised Income 0.148 0.050 0.066 0.230
Child 0.147 0.080 0.015 0.276
Distance 0.033 0.072 —-0.086 0.153

Sustainably Caught Income 0.217 0.040 0.153 0.282
Child —0.036 0.064 —-0.140 0.067
Distance —0.029 0.058 -0.123 0.064

6.1. Consumer choice and product attributes

Note: Std - standard deviation for posterior mean.
* The std is(analogous to standard error in fequentist estimation).
** 5% and 95% percentiles for the mean (analogous to 90% confidence interval).

Our results reveal important insights into the potential consumer
response to food products that are co-created and locally produced.

First, the Sustainably Caught attribute generated the largest WTP,
which is consistent with many prior studies showing that, when con-
sumers are given information about environmental practices, environ-
mental attributes are among the strongest drivers of choice (Paci et al.,
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Fig. 4. Income, Distance and Child effects.

Table 6

Mean WTPs by income group.
Attributes <£20k £20k-£40k £40k-£60k £60k-£80k >£80k
Locally Sourced 1.42 (99%) 1.51 (99%) 1.56 1.66 1.71
Locally Produced 0.95 (99%) 1.14 (99%) 1.18 1.31 (99%) 1.53
Co-Created 1.02 1.12 1.16 1.34 1.45
Under-utilised 1.16 (96%) 1.22 (98%) 1.34 (99%) 1.50 (99%) 1.66 (99%)
Sustainably Caught 1.55 (99%) 1.79 1.82 (99%) 2.00 2.05

Note: Percentages is proportion of that group prepared to pay a positive amount if less than 100%.

2018; Xhakollari et al., 2025). We did not test a specific sustainabil-
ity label, unlike much of the literature that focuses on the Marine
Sustainability Certificate (MSC) label. Nevertheless, the information
provided to survey respondents produced a substantial price premium.
This invites the question of whether the observed value derives from
the label itself or from credible sustainability information without
branding.

Second, the next most valued attribute was Locally Sourced fish.
However, the remaining attributes i.e., Co-created, Under-Utilised and
Locally Produced, although positively valued generated much lower
WTP estimates. We also tested whether proximity (i.e., distance) to
the focal localities (e.g., Plymouth, Grimsby and Lowestoft) effected
WTP for the locality attributes. In general, we found little evidence that
it did. We interpret this result as indicating that respondents valued
information about sourcing and place of production, but geographic
proximity to those places did not materially affect WTP. Thus, we find
no distance gradient; claims that visible fishing activity strengthens
local preferences are not supported here, suggesting another line for
future investigation (Martino et al., 2023).

Third, what we might refer to as our social sustainability attributes
are the least valued by consumers (Schrobback et al., 2025). In this
case, it might be argued that policy makers act on two fronts: (i)
sustained public communication to raise salience; and (ii) binding min-
imum standards for the fishing industry that guarantee social outcomes

regardless of WTP. Because label effects are species-dependent (Asche
& Bronnmann, 2017), the valuation of other attributes is also likely to
vary by species and product form as well. Communication about non-
discarded fish should therefore be tailored and, potentially supported
by regulation. We also note, that survey respondents may not appreci-
ate that why consuming non-discarded fish is potentially desirable. To
address this possibility, we estimated an additional model including an
interaction between the under-utilised and co-created attributes that
can be interpreted as a proxy for trust or quality signal mitigating
potential negative perceptions. The results, shown in Table A.3 in the
Appendix yield and insignificant estimate. However, this issue warrants
more attention in future research.

Fourth, another aspect of the results presented is that our respon-
dents do not appear to value differently a product that is produced at
a working fish port compared to one which is no longer operating.
Plymouth is sometimes referred to as “Britain’s Ocean City” and has
annual seafood landing such that it is the third largest in the south-
west and seventh in UK. In contrast Lowestoft only has an historical
attachment to the fishing industry. This would suggest that reliance
on a name alone, without additional contextual information will not
result in any additional value being created for a product such as the
fish finger considered in this study.

More generally, what these results indicate is that a bespoke product
in terms of origin as well as design and production did not generate
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large additional economic value. However, the value estimates gener-
ated reveal support for the case made by Boncinelli et al. (2025) that in
order to reduce the negative externalities associated with discards and
bycatch the fishing industry should attempt to induce greater demand
for low value fish species. This in part will require a diversification of
current species purchase and consumption patterns. Currently, in the
UK, consumer demand for fish is highly concentrated on five species
(i.e., cod, haddock, salmon, tuna and prawns) representing 80% of
seafood consumption (Ferrini et al., 2025; Garibay-Yayen & Willer,
2025; Marine Stewardship Council, 2025). This pattern of demand has
been observed in the UK since the 1970’s (Thurstan, 2025).

6.2. New product creation

The PFF yields several potential benefits for both consumers and
fishers. First, the fish finger would result in the use of more do-
mestically caught fish from a larger set of species to meet consumer
demand and this might in part help to address some of the issue
identified by Lofstedt et al. (2025). In particular, they note that UK fish
consumption and associated dietary recommendations are not satisfied
by domestic production. Also, Garibay-Yayen and Willer (2025) note
that diversification of seafood would have positive health impacts. The
Plymouth fish finger or similar such products could start to address this
issue.

Second, a targeted consumer awareness campaign (e.g., Tanner
et al.,, 2021) that increases awareness of the new product could help
with establishing its position in the market. A benefit of a fish finger is
that being a processed product it reduces cooking and preparation un-
certainty can mitigate confusion around the cooking of fish (Boncinelli
et al., 2025).

Third, by making greater use of fish that are either discarded or
have low economic value then PFF is generating value from what has
traditionally been a source of waste. As such the new product could
enhance sustainability by essentially generating value. The potential
for converting what has traditionally been regarded as waste in fishing
has been discussed at length by Cooney et al. (2023). As they explain
large amounts of valuable biomass have simply been lost as a result of
bycatch and discarding.

6.3. Scaling up production

Although the PFF and related products offer significant benefits
there is the obvious challenge associated with scaling up production. If,
we take the PFF as an example, the challenges are not simply related
to manufacturing of the product but also the supply of fish that go
into the final product. As currently prepared, the PFF is produced
using three species: Dog Fish, Pouting and Whiting (Hunt et al., 2026).
Pouting is typically regarded as a nuisance fish and as such is either
discarded or used as a baiting fish. In contrast, both Dog Fish and
Whiting are commercially landed although the prices paid are relatively
low. For example, as of November 2025 the prices paid for Dog Fish
is £ 384 per tonne and for Whiting £ 1320 per tonne. These are
very low when compared to other fish species such Cod (£4510) and
Sole (£17,010) (Marine Management Organisation (MMO), 2025). The
relatively low prices for these species in part explains why they are
frequently discarded or landed when other higher value species have
not been caught.

In terms of stock assessment for the three species there is data
provided by Marine Conservation Society. For Pouting although there
is no formal monitoring of the stock it is suggested that the population
is declining. For Dog Fish there is little active management and not
much is known about population levels. For Whiting there is fishing
quota® in place and it is reported that catches are in decline which

5 See DEFRA and MMO (2024) for details.
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has in turn resulted in stock levels being “below” safe biological levels
(Marine Conservation Society (MCS), 2025).

What we learn from this data is that scaling up production if the
focus is to be on these three species is that greater attention will need
to be paid to stock levels. Although efforts to ensure that discards
are reduced and that resulting use of fish biomass is beneficial to
both fishers and consumers there needs to be sufficient attention given
to stock management to avoid unintended consequences from over
fishing. This is especially case with Whiting that is already considered
to be at stock levels below that required to maintain sustainability and
also the importance attached by consumers to fish that are sustainably
caught.

6.4. Limitations

This study as with many stated preference studies is potentially
subject to several limitations.

One concerns the risk of upward bias in WTP estimates for sus-
tainability attributes, arising from social desirability, as respondents
may overstate their preferences to conform to perceived social norms
(e.g., Chung & Monroe, 2003; Entem et al., 2022). Given the hypothet-
ical nature of the DCE, the observed premium for sustainably caught
fish should therefore be interpreted with this caveat in mind.

A further limitation commonly raised against DCE research is hy-
pothetical bias (HB), where respondents’ stated preferences diverge
from their real purchasing behaviour (Penn & Hu, 2021), a risk that
increases when studies do not implement incentive-compatible proce-
dures (Zawojska & Czajkowski, 2017). Two features of our design limit
this concern. First, DCEs generally perform well on internal validity,
since researchers can control both the design (content validity) and data
collection (construct and theoretical validity) (Haghani et al., 2021).
The attention paid to the design and implementation of this study
addresses this directly. Second, because we examine fish fingers, which
are a well-known product type, respondents have a good sense of a
reference price, which reduces the scope for HB even though construct
validity itself is difficult to verify empirically.

Another potential limitation of any survey concerns sample com-
position. As explained in Section 3.1.3, we addressed this through a
structured approach to data collection designed to ensure a nationally
representative sample.

Finally, ANA presents a limitation of its own. We report stated
ANA data alongside attribute ranks, and the correlation between the
two is consistent with prior literature. However, eye-tracking evidence
(e.g., Balcombe et al., 2015) shows that stated ANA can diverge sig-
nificantly from actual visual attendance to DCE attributes, tends to be
lower in practice than stated, and shows no clear correspondence with
the values respondents attach to those attributes.

7. Conclusions

This study examined consumers’ WTP for attributes of a fish finger
product, focusing on three localities with historical and ongoing ties to
the fishing industry. We assessed five attributes: three locality-related
(locally sourced, locally produced, and co-produced with members of
the local community), as well as being caught sustainably and using
under-utilised species, mostly called “by catch” and “discarded fish” in
the literature.

Our results indicate that respondents highly value fish that are
caught sustainably regardless of product location. In contrast, even
though co-creation is positively valued it is the lowest attribute for
all fish fingers. We also find little variation in our WTP estimates by
product location. We discuss the significance of our findings in terms
of future product development and marketing implications.

This study provides evidence on UK consumer responses to sustain-
ability attributes for a familiar processed food (fish fingers) using a
DCE. Future work might compare multiple processed product forms
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that use non-discarded fish and assess their performance across dif-
ferent UK retailers. There is also the need for more transdisciplinary
research on how a local product can develop a brand identity that
will attract a price premium that results in benefits for the local
communities involved in production. It remains to be seen if co-creation
can be sufficiently leveraged to this effect and if it can also contribute
to ethical consumption through procedural value.
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Appendix A. Attribute engagement

See Tables A.1-A.3.
See Figs. A.1 and A.2.

Table A.1

Numbers stating ANA.
Attribute Plymouth% Grimsby% Lowestoft% Average%
Price 20.2 21.8 19.5 20.5
Locally Sourced 14.7 15.3 12.7 14.3
Co-created 21.7 19.5 22.6 21.2
Under Utilised 17.7 17.2 17.9 17.6
Sustainably Caught 13.2 12.8 13.5 13.2
Locally Produced 12.4 13.4 13.8 13.2

Table A.2

Average attribute rank (1 High, 6 Low).
Attribute Plymouth Grimsby Lowestoft Average
Price 2.35 2.26 2.26 2.29
Locally Sourced 2.59 2.65 2.59 2.61
Co-created 4.60 4.63 4.54 4.56
Under Utilised 4.53 4.50 4.69 4.56
Sustainably Caught 3.12 3.21 3.16 3.13
Locally Produced 3.80 3.82 3.78 3.80
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Table A.3

Model including under-utilised and co-created interaction.
Attributes Estimates Std* 5%** 95%**
Scale 1.291 0.026 1.247 1.335
Locally Sourced 1.545 0.028 1.499 1.590
Locally Produced 1.193 0.026 1.150 1.236
Co-Created 1.238 0.040 1.172 1.302
Under-Utilised 1.265 0.041 1.198 1.331
Sustainably Caught 1.826 0.030 1.776 1.876
Co-Created x Under-Utilised -0.102 0.079 -0.228 0.027
Option A 0.139 0.030 0.090 0.187
Opt Out -1.233 0.059 -1.327 -1.135

Note: Std - standard deviation for posterior mean.
* The std is(analogous to standard error in fequentist estimation).

* 5% and 95% percentiles for the mean, analogous to 90% confidence interval.

Appendix B. Prior distributions

For succinctness, we use simpler notation than in the main text with
the model being expressed as:

V

iyt < —Price;;, + Z BrejXijik (8)
k

thus f; is the WTP for the kth attribute by the jth person and x;;, , are

the attribute vectors that do not include the Price attribute. As in the

main text, we define:

=e%V,

U; ijt

ijt

+ e 9

where e;;, are independent Gumbel terms. The distributions of all the
parameters have a Heirachical Bayesian structure such that

@ ~N (@,62,_) (10)
and
Bij ~ N (By;.57) forall k an

where

P~ N(ygp,cri) and &NN([la,O'g)

ﬁ_kj ~ N <Ak + Z ‘rwkzw,j,cr,%> for all k
w

where z,, ; are the explanatory variables such as Income, Age, Child,
Distance and Location dummies (logged and/or normalised). The prior
distributions are set such that

61:2 ~ Gamma (1, %) for all k

Hep H> Ates Tyt ~ N (0, 1) for all k and w 12)

along with a truncation on the size of the WTPs such that no one
attribute could have a WTP larger than the range of the prices in the
experiment at the individual level («;, |ﬂk j‘ < £4.25). Having a WTP
that exceeds the range prices used in the experiment is a minimal
condition for a coherent set of estimates. WTPs outside of these ranges
would be totally inconsistent with the values that we see on the market
(i.e., one attribute having a WTP greater than £4.25 would mean that
the value of this one attribute exceeds the value of most fish-fingers
on the market). However, while these help convergence of the MCMC
algorithm, the posterior distributions that we estimate have masses that
are concentrated on the interior of the posterior (i.e., not at the edge).
Thus, the data is consistent with these restrictions.

Appendix C. Mhcme diagnostics

See Table C.1.
See Fig. C.1.
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Table C.1
Rhat diagnostics for key WTP parameters.

Food Quality and Preference 148 (2027) 106084

Option 1 Scale Locally sourced Locally produced
1.002 1.0004 1.0003 1.002
Co-Created Under Utilised Sustainably Caught Opt-out

1.001 1.001 1.0007 1.002

Note: A value < 1.05 is considered acceptable.
Appendix D. Supplementary data

Supplementary material related to this article can be found online
at https://doi.org/10.1016/j.foodqual.2026.106084.

Data availability

Data will be made available on request.
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