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ARTICLE INFO ABSTRACT

Keywords: Labels that simultaneous present environmental and nutritional information are proposed as interventions to
Simultaneous labelling drive consumer demand towards a more environmentally sustainable and healthy food system. Understanding
Priming

how consumers respond to this simultaneous labelling approach is crucial for determining its feasibility and
potential impact of implementation. We conducted a discrete choice experiment (N = 1970) in UK to analyse
consumer preferences for a simultaneous label, and its relationship with taxes/subsidies and priming (envi-
ronment, nutrition, combined, and no priming). We also considered how these preferences varied using different
foods (beef burger and salad meal) and purchasing contexts (where choices were made within restaurants, retail,
and via delivery apps). The results suggest that UK consumers prioritised health score over environmental score
in relation to food choices. Simultaneous labelling synergistically amplified the effects of both scores for beef
burgers. For salad meals, the environmental score increased willingness to pay when combined with the health
score, demonstrating a conditional effect of the simultaneous labelling. Taxes significantly affected consumer
choices while subsidies had no significant effect. The effectiveness of priming information was found to be highly
dependent on the purchasing contexts, with greater effectiveness observed in retail and delivery app contexts.
These findings offer valuable insights for the design of simultaneous labelling schemes and highlight the
importance of context and priming strategies in promoting environmentally sustainable and healthy food
choices.

Choice experiment
Consumer preferences

1. Introduction

The global food system is associated with multiple negative impacts
with respect to human health and environmental sustainability (den
Boer et al., 2021; Rockstrom et al., 2020). Diet-related diseases such as
obesity and cardiovascular diseases, contribute significantly to mortality
rates and disability-adjusted life years in the UK (Schmidt et al., 2020).
Further, current agri-food production practices have negative impacts

on both terrestrial and aquatic ecological systems (Crippa et al., 2021;
Poore & Nemecek, 2018). Thus, to ensure equality of access to nutritious
foods which are produced from nature positive production systems,
transformation within the food system must simultaneously address
both nutritional and environmental drivers and the demand for healthy
and sustainably produced foods (Fanzo et al., 2021; Gaupp et al., 2021;
Gibson et al., 2025). Various international and national policy initia-
tives, such as: Food and Agriculture Organization of the United Nations
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(FAO) / World Health Organization (WHO) guiding principles for sus-
tainable healthy diets (FAO & WHO, 2019), the EU's Farm to Fork
strategy (European Union, 2020; Schebesta & Candel, 2020), and the
UK's Government Food Strategy (Department for Environment Food,
and Rural Affairs, 2022), have moved beyond food production alone to
focus on consumers' food-related behaviours, particularly those associ-
ated with sustainable and healthy consumption, in order to address both
health outcomes and environmental sustainability simultaneously. This
focus reflects the view that consumers' transition towards healthier and
more sustainably produced food choices can drive wider systemic
changes, including increased adoption of sustainable procurement
practices by food wholesalers and retailers, strengthened regulations
related to sustainable food systems, and the promotion of healthier and
more environmentally friendly diets, thereby reshaping agri-food sys-
tems (Biswas et al., 2023; Garcia-Torres et al., 2019). In this context,
effective communication through food labelling can facilitate such
transitions by guiding consumer choice towards foods that are nutritious
and environmentally sustainable (Morren et al., 2021; Poore & Nem-
ecek, 2018) through reinforcing credence values and informing con-
sumers about nutritional quality (Applegate et al., 2025; Heeremans
et al., 2025; Yamim & Werle, 2025) and environmental impacts of food
production and transportation (Fretes et al., 2025; Hughes et al., 2024).
This is particularly relevant to the food industry, as insights into con-
sumers' responses to food labelling provide strategic value by enabling
firms to align labelling practices with consumer preferences and facili-
tate the transition towards more sustainable production and consump-
tion systems (Mehrabi et al., 2022; Vittersg & Tangeland, 2015).

Despite existing studies suggest that both nutrition and environ-
mental labels can capture British consumers' attention and may posi-
tively influence healthier or more sustainable food choices (Bou
Fakhreddine et al., 2025; Hughes et al., 2024; Klotz et al., 2025), rela-
tively few studies have examined the effects of presenting nutrition and
environmental labels simultaneously. Jiirkenbeck et al. (2024) found
that simultaneous exposure to nutritional and environmental labels can
lead to “spillover” or “halo” effects, where positive environmental sus-
tainability labelling enhances perceived healthiness, and positive
nutritional labels improve perceived environmental friendliness of
production systems and products. However, in the context of food
choice, simultaneous exposure to nutritional and environmental labels
tends to increase healthier selections, while effects on sustainable
choices are less consistent (De Bauw et al., 2022, 2021).

To support the simultaneous communication of environment and
health information, tools such as the Dashboard for Improving Sus-
tainable Healthy (DISH), food choices and the food compass scoring
system, have been developed to capture both nutritional quality and
environmental impact of foods (Agyemang et al., 2024; Aidoo et al.,
2023). The “Sus-Health Index” is such a combined index, which uses a
composite indicator methodology to integrate nutritional and environ-
mental indices into various label presentations tailored to the UK
context. It includes the use of Nutritics software for nutritional metrics
and life cycle assessment methodology to evaluate environmental im-
pacts (Grigoriadis et al., 2025). While these models provide a crucial
evidence base for industry reformulation and product development,
they have not examined how simultaneous presenting environmental
and nutritional information should be communicated to consumers via
labels, nor how these labels influence purchasing decisions (Collins
et al., 2025). This leaves significant knowledge gaps for industry and
policymakers.

Consumers process food labelling information through dual cogni-
tive pathways (Sanjari et al., 2017), making decisions based on experi-
ential (System 1) thinking or analytical (System 2) processing
(Kahneman, 2011; Maubach et al., 2014). Reliance on these cognitive
pathways may also be affected by choice environments. For example,
experiential cues such as front-of-package nutrition labelling improved
food choices under time pressure compared to traditional nutrition facts
table (Hafner et al., 2026). Some researchers have employed physical,
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verbal, or sensory cues within the environment to activate automatic
mental associations that unconsciously influence consumers' food-
related decisions, a process commonly referred to as “priming” (Ge
et al., 2025). For example, Chen et al. (2024) used word search tasks to
activate consumers' awareness of the health and environmental benefits
of sustainable diets, which increased their sustainable food choices.
Therefore, consumers' exposure to a general introduction about the
healthiness and environmental sustainability of foods may act as a
stimulus, affecting how they process subsequent nutritional and envi-
ronmental labelling information on specific products and, in turn,
influencing their food choices (Ferrari et al., 2019; Wilson et al., 2016).
Priming may be adopted by food businesses as a useful strategy to
amplify and accelerate the effects of simultaneous nutrition and envi-
ronmental labelling on consumers' healthy and sustainable choices.
However, to date, research examining the impact of simultaneous
labelling within specific priming contexts about nutritional and envi-
ronmental information remains limited.

Additionally, fiscal measures, such as taxes or subsidies, are designed
to encourage the consumption of environmentally friendly and healthy
foods, while discouraging those that are environmentally unsustainable,
or which may harm human health (Fearne et al., 2022; Gutiérrez et al.,
2025; Siegerink et al., 2024). Consumers' responses to taxation can be
product specific. For instance, the reduction in consumption following
the introduction of a red meat tax may be more pronounced for ground
beef than for ribeye (Kilders et al., 2025), and greater for steak and ribs
compared to beef burgers (Kilders et al., 2023). The effects of such a tax
may also vary by consumption context and socio-economic status, with
potentially stronger impacts in delivery settings than in dine-in restau-
rants, and among lower-income consumers (Kilders et al., 2023). How-
ever, despite the taxation reducing purchases of targeted unhealthy
products and nutrients, consumers may “switch” to unhealthy untaxed
equivalent products (Sacks et al., 2021). Empirical and theoretical an-
alyses also caution that the introduction of such taxes does not inher-
ently equate to an enhancement of overall consumer welfare (Lusk &
Schroeter, 2012). In contrast, subsidizing healthy and/or sustainable
foods, such as fruits and vegetables, can increase consumers' consump-
tion of more nutritious and environmentally friendly products (An,
2013; Andreyeva et al., 2022; Osman et al., 2021). However, these
positive effects may diminish once the subsidy is withdrawn (Comini
et al., 2025). Given the distinct impacts of taxes and subsidies on con-
sumption and their respective limitations in sustaining long-term
behavioural change, some researchers have called for the exploration
of combining these two strategies within specific cultural and con-
sumption contexts (Osman et al., 2021).

Using a discrete choice experiment (DCE), this research aims to
examine whether simultaneous presentation of nutrition and environ-
ment labelling (hereafter referred to as “simultaneous labelling”) can
influence consumer preferences and food choice decisions for healthy
and environmentally sustainable products. The “Sus-Health Index” label
design adopted in this study integrates both nutritional and environ-
mental dimensions within a single labelling system. It represents one of
the design options tailored to the UK context under the Sus-health
project (https://www.ncl.ac.uk/nes/our-research/social-science/sush
ealth/). In addition, real-world strategies that may be adopted to in-
fluence food choices—namely priming and fiscal measures—are incor-
porated into the experimental design. Product categories (a beef burger
and a salad meal) and purchase settings (retail, restaurant, and delivery
app) are also systematically controlled, given evidence that the effects of
food labelling on consumption are context specific. This research makes
novel contributions to the literature on food labelling effectiveness by
evaluating a simultaneous label across various conditions and provides
evidence-based policy recommendations for promoting environmentally
sustainable and nutritional dietary transitions through priming and fis-
cal measures.


https://www.ncl.ac.uk/nes/our-research/social-science/sushealth/
https://www.ncl.ac.uk/nes/our-research/social-science/sushealth/
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2. Materials and methods
2.1. Experimental design

DCE is a choice-based experiment which has been widely used to
examine consumer preferences regarding environmental or nutritional
attributes in food products (Ornelas Herrera et al., 2025; Ren et al.,
2025). A DCE presents respondents with multiple alternatives in several
choice sets that differ across key characteristics, called attributes. By
selecting their preferred alternative, respondents reveal their implicit
trade-offs between different attribute levels (Lusk & Schroeder, 2004).
Each choice set requires selection of exactly one option, with the number
of sets per respondent determined within the experimental design. This
methodology closely approximates real-world decision-making sce-
narios, while allowing for controlled attribute variation (Louviere et al.,
2000).

Our online DCE was structured in two parts, with each part pre-
senting a single virtual meal by a description (a beef burger or a salad
meal) to account for a range of dietary preferences. Vegetarian and
vegan respondents participated only in the salad meal experiment, while
other respondents were involved in both meal experiments. To ensure
that all participants were evaluating the same meal, identical pictures
were used to represent each option (see Fig. 1). Consumers perceive
different food products to have varying levels of healthiness and/or
environmental impact even prior to receiving information about these
attributes (Laguna-Camacho & Booth, 2015; Mertens et al., 2019). This
selection of two meals allows examination of how labelling effects may
vary across food categories with distinct nutritional and environmental
sustainability benefits (Chaudhary et al., 2024; de Alcantara et al.,
2025).

The alternatives in each choice set are characterized by three attri-
butes: 1) price, 2) label and 3) tax/subsidy (see Table 1). The attributes
selected were based on our research objective and the exploratory
analysis (Collins et al., 2025). The first attribute, price, was based on
actual prices in restaurants and grocery stores in May 2024 for salad and
beef burger meals.” It is important to note that the price vector in both
purchasing contexts is identical to avoid confounding effects from price
vector variation, allowing for comparison of results across contexts
(Glenk et al., 2019).

The second attribute was a simultaneous label providing information
on both environmental sustainability and health aspects, represented as
an environmental score (E-score) and a health score (H-score). Each
dimension was classified into three levels: low, medium, and high.
Participants were informed that a low E-score indicates the meal has a
high negative environmental sustainability impact, while a high E-score
suggests a low impact. Conversely, a low H-score implies the meal
provides low nutritional value, whereas a high H-score indicates high
nutritional value. These scores were visualized using a “doughnut”
chart, with distinct colours representing each level (see Fig. 1). To
ensure accessibility for individuals with colour vision deficiencies, we
deliberately selected colour combinations recognized for their
inclusivity.

The third attribute was the application of taxes and subsidies to the
meal. Participants were informed that some meals were subsidized
because they were healthier, more nutritious, or had a lower environ-
mental impact related to agriculture and transport. Conversely, some
meals were taxed because they were less healthy, less nutritious, or had
a greater environmental sustainability impact from agricultural pro-
duction and transportation. They were also informed that the price

2 The prices were based on the actual prices for salad and beef burger meals
found in grocery stores (Tesco, Marks & Spencer, Sainsbury's) and restaurants
(McDonald's, Burger King, Smashburger, Fat Hippo, Five Guys, Pret A Manger,
Subway, Nando's, PizzaExpress, Zizzi, and local restaurants). The average of
these prices was set as the medium price.
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displayed in the choice set was the final price, inclusive of any taxation
or subsidy. Explanations of the attributes used in the survey are provided
in Supplementary Table A. Our experimental design presenting tax and
subsidy as explicit labelled attributes, distinct from the final price. This
method is grounded in a key theoretical objective: to isolate and mea-
sure the signalling effect of the fiscal policy label itself, separate from the
pure price change. This allows us to test whether the mere presence of a
“tax” or “subsidy” label influences consumer utility independently.
Moreover, our design enhances behavioural realism. In a real-world
policy implementation, consumers are typically aware that a tax or
subsidy is in effect, but they may not precisely calculate its full monetary
amount at the point of purchase. This approach is used in behavioural
economics for examining fiscal policies (e.g., (Dieteren et al., 2023)) and
for implementing symmetric cost/reward attributes in choice experi-
ments (e.g., (Ewing & Sarigollii, 2000)). While some attribute combi-
nations may appear implausible, research indicates that their inclusion
does not necessarily have a significant negative effect on the consistency
of preference information (Vetschera et al., 2014).

This DCE was unlabelled (the alternatives presented in each choice
set were generic) with each choice set having four alternatives and a
“None of these” opt-out option. The DCE was generated using SAS
software employing a modified candidate-set-search algorithm to opti-
mize the variance-covariance matrix of the choice model (Cook &
Nachtrheim, 1980; Fedorov, 2013). A full-factorial design of attribute
levels was first generated to form the candidate set. From this candidate
set, the algorithm systematically evaluated potential swaps between
design alternatives and candidate alternatives to enhance overall design
efficiency. This approach identifies efficient experimental designs by
minimizing the variances of the parameter estimates, given an assumed
parameter vector p. The resulting design treats generic attributes, such
as price, consistently across alternatives. It ensured an unbiased esti-
mation of main effects and interactions, and the statistical information
provided by each choice set is maximized, while maintaining a
manageable number of tasks for respondents and facilitating the iden-
tification of meaningful trade-offs between attributes (Kuhfeld, 2001).
The final design included eighteen choice sets and was blocked into two
sets of nine choice sets, with a relative D-efficiency of 87.3%. The design
was drawn from a candidate set with a D-efficiency of 99.77%. An
example of a choice set is provided in Fig. 1.

The experimental manipulations were designed to (1) prime partic-
ipants with either environmental information, nutritional information,
both, or no information, and (2) simulate different purchasing contexts:
retail, restaurant, or using a food delivery app. These contexts were
included given that certain food or purchasing contexts are often asso-
ciated with less healthy (Ziauddeen et al., 2018) or less environmentally
sustainable food choices (Biermann & Rau, 2020). Incorporating these
purchasing contexts therefore allows the analysis to capture how the
effectiveness of nutrition and environmental labelling may vary across
real-world decision environments. Participants were first randomly
assigned to one of the three purchasing contexts through an introduction
and one corresponding image to ensure they all had the same under-
standing of their assigned context. The retail context represented a
traditional shopping experience such as a supermarket, the restaurant
context was shown as a dine-in setting, and the food delivery app was
presented as a digital platform for purchasing meals (see Supplementary
Table B). After this initial context-setting, participants were randomly
allocated to one of the four priming conditions. The priming text
emphasised the consequences of food choices for personal health and/or
environmental sustainability (see Supplementary Table C). This design
allowed measurement if the extent to which the different priming and
purchasing contexts influenced participants' choice behaviour.

The survey started with participant information sheet and consent
form, which briefly introduced the Sus-Health project and the aims of
the survey, as well as providing information about the ethical approval
(approval number 49492/2023) and data management. Using a cheap-
talk script before the choice experiment, respondents were reminded
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Meal Meal
Label Label
Health Health
Medium Medium
Tax/Subsidy Tax Subsidy Tax/Subsidy Tax Subsidy
Price £4.95 £7.95 Price £3.5 £5.5
Meal Meal 3 Meal 4 Meal
|
Label [ Label
e ™ EnviRment B
Health Health High Health Health High
- Medium Medium
Tax/Subsidy Tax None Tax/Subsidy Tax None
Price £13.95 £10.95 Price £9.5 £7.5

Fig. 1. Example choice cards for beef burger and salad meal.

Table 1
Attribute levels in choice experiment.

Attribute Levels

Salad meal
£3.5
£5.5
£7.5
£9.5

Beef burger

£4.95

£7.95

£10.95

£13.95
Environment high
Environment medium
Environment low
Health high
Health medium
Health low

Tax

Subsidy

None

Price

Label

Tax/ Subsidy

to consider their budget when choosing among alternatives and to make
the choice as realistic as possible (Cummings & Taylor, 1999). This was
followed by a brief explanation of the experiment and the attributes. The
online survey was programmed and distributed in Qualtrics.> A soft
launch commenced in October 2024, followed by a full launch from
November 2024 to January 2025. We selected respondents from a UK
consumer panel and aimed for a representative sample of the UK pop-
ulation on age (aged above 18 years old), and gender.

3 Qualtrics. (2024). Qualtrics XM. Retrieved from: Qualtrics XM: The Leading
Experience Management Software

2.2. Econometric approach and model estimation

The analysis of the DCE was grounded in random utility theory
(McFadden, 1972), which assumes that the utility U of an individual i
derives from selecting alternative j in choice situation t and can be
expressed as:

Uijt = ﬁ’le}t + Eijt (l)

where Xj; is a vector of alternative-specific attribute levels, g; is the
parameter vector to each attribute level, and e; is the unobservable
error term. The use of individual-specific coefficients f; captures pref-
erence heterogeneity across respondents.

The models were estimated using a mixed logit model (also known as
a random parameter logit), which allows the parameter associated with
each observed variable (e.g., its coefficient) to vary randomly across
respondents (Revelt & Train, 1998). In this framework, a person's
probability of choosing a given alternative depends on parameters that
enter the person's utility function and a specification of the distribution
(Train, 2016). Common distribution includes the normal distribution
usually for general attributes and lognormal distribution typically used
for price coefficients to ensure a negative sign consistent with economic
theory (Barbera et al., 1998).

To avoid counter-intuitive distributions of marginal willingness to
pay (WTP), the model is parameterized in WTP space where the WTP is
specified to be jointly normal and the price/scale coefficient ¢ is
lognormal. The utility is specified as separable in price, Price, and a
vector of nonprice attributes, X:

Uijt = —ai.PricejL + H;ijt + Eijt @

where q; is the individual-specific marginal utility of price and 6; is a
vector of individual-specific coefficients for non-price attributes. Both «;
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and ¢; vary randomly over respondents (Scarpa et al., 2008). The WTP
for a given attribute is then calculated as the ratio of the attribute co-
efficient to the price coefficient:

w; = Hi/ai 3)

Substituting into the utility function, utility in WTP space is
expressed as:

Uy = —AiPriceye + (Awi) Xy + € 4

where 4; = (ai/y;) is the scaled price coefficient and w; represents the
vector of WTPs. Estimating the model directly in WTP space avoids
potential biases and facilitates a more stable estimation of individual-
level WTP (Train & Weeks, 2005). In our DCE, the utility function for
individual i, selecting alternative j, in choice situation t, is defined as
follow:

Uijt = ljll'riceprlceijt + ﬁste Hscoreijt + ﬁEscm Escoreijt

+ﬁTaxTaXiﬂ + ﬂSubsidySUbSidyijr + ﬂinter (Hscoreijt*Escoreijt) + Eijt (5)

Model estimation was performed in WTP space using 1000 Halton
draws for simulated maximum likelihood estimation, with covariances
computed numerically (Train, 2009). All analyses were conducted using
R (Apollo package).

3. Results
3.1. Sample characteristics

2006 respondents fully completed the survey. Responses were
excluded from participants who failed internal validity checks, such as
providing the same answer across all questions (straightlining), or who
completed the survey in an unreasonably short or long time (Borger,
2016; Zhang & Conrad, 2014). This resulted in 1970 valid responses.
The Random Response Share (RRS), used to identify random responding
within the sample (Malone & Lusk, 2018), was estimated at 23%, indi-
cating that the majority of respondents exhibited systematic and atten-
tive choice behaviour. The sample was representative of the UK
population in terms of gender and age (Table 2). The following results
describe respondents' preferences for simultaneous labelling and other
attributes, their mean WTP, and their preferences heterogeneity across
food categories and priming/purchasing contexts.

3.2. Preference for attributes

A mixed logit model in WTP space was estimated to assess the effects
of attributes including price, E-score, H-score, and tax/subsidy. Since the
model was estimated in WTP space, the price parameter does not
directly influence WTP interpretation. The alternative-specific constant
(ASC) was coded as 0 for the opt-out alternative (“None of these” option)
and 1 for all other alternatives, meaning a positive coefficient indicates
higher utility for meal purchases when all attribute levels were zero,
following standard practice in discrete choice experiments (Arbiol et al.,
2015; Bazzani et al., 2025). The means and standard deviations of the
non-price parameters reflect average preference and preference het-
erogeneity respectively. Robust standard errors were reported.

We first outlined the results based on the total 1970 respondents
(Table 3). Most estimated parameters were statistically significant. The
price coefficients were significantly negative across all meals, which is
consistent with previous findings that price generally reduces utility in
consumer choice models (Ben-Akiva & Lerman, 1985). The positive
coefficients of H-score and E-score suggested that respondents valued
burger beef and salad meals with high nutritional value and low envi-
ronmental impact. However, they placed a higher premium on nutri-
tional gains than on environmental benefits. For beef burger, the H-score
had the strongest positive effect on choice followed by the E-score,
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Table 2
Descriptive statistics (in %).
Variable Sample (N = Population
1970)

Gender

Female 51.02 51.55

Male 48.73 48.44

Prefer not to say 0.05 -

Non-binary 0.20 -

Age

18-24 12.03 10.49

25-34 20.20 17.06

35-44 18.68 16.43

45-54 17.36 16.81

55-65 14.57 15.92

Over 65 17.16 23.29

Education

No formal qualifications 2.69 18.20

High school level or equivalent 36.50 16.90

Undergraduate degree level or equivalent 38.58 33.80

Postgraduate degree or higher 22.23 :

Annual household income (£)

Up to 15,599 12.59 -

15,600 to 25,999 16.60 -

26,000 to 36,399 15.79 -

36,400 to 51,999 17.26 -

52,000 to 69,999 12.23 -

70,000 to 89,999 9.04 -

90,000 and above 16.50 -

Current diet

Include animal products (e.g. meat, fish, dairy, and 94.77 B
€ggs) ’

Vegetarian (I do not eat any meat, poultry, fish, or 4.06 7.00
shellfish, but eat dairy and/or eggs) : :

Vegan (I do not eat dairy products, eggs, or any other 117 3.00

animal products)

Notes: All population statistics are taken from 2021 Census (Office for National
Statistics, 2023). These datasets classify usual residents aged 16 years and over
in England and Wales. The dietary statistics are from Statista Research Depart-
ment (2024).

indicating that both health and environmental scores positively influ-
enced participants' choices. The interaction between the two scores (E-
score X H-score) was statistically significant, suggesting that the
simultaneous label may reinforce positive evaluations when health and
environmental attributes align (e.g. for healthy and environmentally
sustainable meals). Fiscal policy instruments had a marked effect where
tax significantly reduced utility in consumer choice, while subsidies
significantly increased it. All the included attributes had a significant
impact on beef burger choices, but their influence was less strong for
salad meals. The H-score remained a significant predictor of choice for
salad meals, whereas the E-score was statistically insignificant. The
interaction term showed a significant effect, which implied the E-score
still influenced participants' choices, but primarily when combined with
the H-score. Taxes also reduced respondents' utility, though the effect
was smaller compared to beef burger, while subsidies had no significant
influence. A positive and statistically significant ASC indicates that re-
spondents have higher utility from selecting one of the offered meal
options than from choosing the opt-out alternative. Respondents showed
a general preference for making a choice among the four meal alterna-
tives rather than selecting “None of these.”

Table 3 also shows that the role of nutrition and environmental
labelling varies by the type of meal (burger or salad). The results suggest
that nutrition and environmental scores are relatively more important
for what could be perceived as less healthy and environmentally sus-
tainable meals, such as beef burgers, than for meals perceived as more
healthy and environmentally friendly, such as salads. In addition, results
also suggest that the role of economic incentives such as taxes and
subsidies is more relevant for meals that may be seen as less healthy and
more environmentally sustainable than for meals perceived as healthy
and environmentally friendly. Results show that respondents are
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Table 3

Mixed logit model results in WTP space.
Beef burger Salad meal

Coef S.D. Coef S.D.

H-score 1.645*** (0.057) —1.661*** (0.093) H-score 0.945*** (0.045) 1.156*** (0.073)
E-score 0.420*** (0.051) 0.93 0.051) E-score 0.078 (0.054) 0.682*** (0.061)
E-score* H-score 0.122*** (0.018) 0.387*** (0.016) E-score* H-score 0.175%** (0.014) 0.370*** (0.014)
Tax —0.884%** (0.099) 0.173 (0.139) Tax —0.446*** (0.051) 0.153 (0.106)
Subsidy 0.264*** (0.078) —0.107 (0.128) Subsidy —0.008 (0.049) 0.086 (0.065)
Price —2.125%** (0.052) Price —0.825*** (0.040)
ASC 2.209%** (0.085) ASC 3.868*** (0.156)
Number of Respondents 1818 Number of Respondents 1970
Log Likelihood (Converged) —21,751.48 Log Likelihood (Converged) —20,064.69
AIC 43,528.97 AIC 40,155.38
BIC 43,629.1 BIC 40,256.56

Notes: ASC denotes the alternative-specific constant. Estimated mean coefficients (Coef) and standard deviations (S.D.) from a mixed logit model. Standard errors in
parentheses. *** p < 0.001, ** p < 0.01, * p < 0.05. Negative standard deviation values result from the model coding ( = u + ¢ x draws) where draws are random

variate (Hess and Palma, 2025).

relatively more sensitive to price changes for burger than salad meals.
As shown in Table 4, the mean WTP for both beef burger and salad

Table 4
Mean WTP and 95% confidence intervals for beef burger and salad meals by E-
score and H-score levels.

Beef burger Salad
Low E Medium High E Low E Medium High E
E E
No tax nor subsidy
£2.07 £2.32 £2.58 £6.14 £6.45 £6.75
(£1.93, (£2.13, (£2.33, (£5.47, (£5.69, (£5.88,
Low H £2.22) £2.52) £2.84) £6.92) £7.33) £7.56)
£2.90 £3.21 £3.53 £7.49 £8.02 £8.54
Medium (£2.72, (£2.99, (£3.24, (£6.73, (£7.14, (£7.53,
H £3.08) £3.45) £3.82) £8.41) £9.04) £9.70)
£3.73 £4.10 £4.47 £8.85 £9.59 £10.32
(£3.53, (£3.84, (£4.14, (£7.98, (£8.59, (£9.17,
High H £3.95) £4.38) £4.82) £9.90) £10.76) £11.65)
Tax; no subsidy
£1.65 £1.91 £2.16 £5.60 £5.90 £6.21
(£1.50, (£1.71, (£1.91, (£4.96, (£5.17, (£5.36,
Low H £1.81) £2.12) £2.43) £6.35) £6.75) £7.18)
£2.48 £2.80 £3.11 £6.95 £7.48 £8.00
Medium (£2.30, (£2.57, (£2.82, (£6.22, (£6.63, (£7.02,
H £2.68) £3.04) £3.41) £7.83) £8.46) £9.12)
£3.32 £3.69 £4.06 £8.31 £9.05 £9.78
(£3.11, (£3.42, (£3.72, (£7.47, (£8.08, (£8.66,
High H £3.54) £3.97) £4.40) £9.31) £10.18) £11.07)
No Tax; subsidy
£2.19 £2.45 £2.70 £6.13 £6.43 £6.74
(£2.03, (£2.24, (£2.44, (£5.45, (£5.67, (£5.86,
Low H £2.36) £2.66) £2.98) £6.92) £7.32) £7.75)
£3.02 £3.34 £3.65 £7.48 £8.00 £8.53
Medium (£2.84, (£3.10, (£3.36, (£6.71, (£7.13, (£7.52,
H £3.23) £3.59) £3.96) £8.40) £9.03) £9.69)
£3.86 £4.23 £4.60 £8.84 £9.58 £10.31
(£3.63, (£3.95, (£4.25, (£7.96, (£8.57, (£9.16,
High H £4.09) £4.52) £4.96) £9.89) £10.76) £11.65)
Tax; subsidy
£1.78 £2.03 £2.29 £5.59 £5.89 £6.20
(£1.60, (£1.82, (£2.02, (£4.94, (£5.15, (£5.34,
Low H £1.96) £2.26) £2.57) £6.35) £6.75) £7.18)
£2.61 £2.92 £3.23 £6.94 £7.46 £7.99
Medium (£2.41, (£2.68, (£2.93, (£6.20, (£6.62, (£7.00,
H £2.82) £3.18) £3.55) £7.82) £8.45) £9.11)
£3.44 £3.81 £4.18 £8.30 £9.03 £9.77
(£3.21, (£3.53, (£3.84, (£7.45, (£8.07, (£8.65,
High H £3.68) £4.10) £4.54) £9.31) £10.17) £11.07)

Notes: “E” refers to the E-score and “H” refers to the H-score. Low E (Medium E/
High E) indicates a low (medium/high) E-score level, and Low H (Medium H/
High H) indicates a low (medium/high) H-score level. 95% confidence intervals
in parentheses.

meals increased with higher H-score and E-score. This indicated that
respondents were willing to pay a premium for products with better
scores on both attributes. Furthermore, the results consistently showed
that the application of a tax reduced WTP across all combinations of H-
score and E-score. These findings align with the utility coefficients
presented in the Table 3, where both H-score and E-score were signifi-
cant positive drivers of choice, while taxes had a negative effect on
consumer utility.

3.3. Preference heterogeneity

The heterogeneity of effects across priming information and pur-
chasing contexts was further assessed. In terms of beef burger (Table 5),
the H-score consistently exhibited the strongest and most significantly
positive effect on choices across all contexts. For the E-score, significant
effects were observed in retail contexts, when participants were primed
with nutrition information (nutrition priming and combined priming).
In contrast, in restaurant contexts, the E-score was only significant in
decision-making regarding food choices when environmental informa-
tion was not provided. Under the app delivery condition, the E-score
significantly influenced decision-making when environment priming
was included. These findings suggested that the effect of priming on the
E-score was highly context-dependent and varied across purchasing
contexts. Notably, the interaction terms between E-score and H-score
were significant under both no priming and nutrition priming when the
E-score alone was not significant. This indicated that the E-score influ-
enced choice through its interaction with nutrition information. In
restaurant contexts, the E-score became insignificant when participants
were primed with environmental information, suggesting a potential
diluting of E-score influence under this condition.

The interaction term was consistently significant in most app de-
livery contexts for beef burgers particularly under no priming and
nutrition priming, suggesting a positive interaction effect in the app
delivery context. The restaurant context showed limited evidence of
interaction effects, with significance observed only when nutrition
priming was provided, indicating the effectiveness of this priming
strategy for the simultaneous label in that context.

Tax had a significantly negative effect on respondents' choices of beef
burgers under nutrition priming across different contexts, suggesting
that the presence of nutrition information may enhance the effect of the
tax. Respondents who were only primed with nutrition information were
less likely to make unhealthy choices when the meals were taxed. The
subsidy was insignificant under most contexts, indicating that subsidi-
zation had a limited effect on incentivizing consumer behaviour.

In terms of participant responses to the salad meals (Table 6), the H-
scores remained significant predictors of choices. The E-score had a non-



Table 5

Mixed logit model in WTP space under different priming and purchasing contexts on beef burger.

No Priming Nutrition Priming Environment Priming Nutrition+Environment Priming
Delivery Retail Restaurant Delivery Retail Restaurant Delivery Retail Restaurant Delivery Retail Restaurant
Mean
H-score 1.743** 1.704*** 2.430** 1.068*** 1.784** 2.020** 1.978** 1.714** 1.344* 1.590*** 1.824** 1.740***
(0.100) (0.190) (0.179) (0.156) (0.173) (0.137) (0.076) (0.202) (0.315) (0.144) (0.168) (0.117)
E-score 0.223 0.055 1.020*** 0.031 0.898*** 0.940** 0.637*** 0.044 0.294 0.355* 0.674** 0.534
(0.159) (0.302) (0.144) (0.193) (0.249) (0.082) (0.131) (0.317) (0.209) (0.173) (0.098) (0.377)
E-score* H- 0.295*** 0.249*** 0.029 0.304*** 0.052 0.104*** 0.172** 0.184* 0.241 0.178* 0.113** 0.144
score (0.069) (0.040) (0.031) (0.068) (0.054) (0.024) (0.064) (0.082) (0.124) (0.076) (0.041) (0.265)
Tax -0.495 -0.684 -1.229** -1.071*** -1.586*** -1.664*** -1.278*** -1.301** -1.181* -0.358 -1.174% -0.858*
(0.299) (2.178) (0.468) (0.266) (0.395) (0.216) (0.314) (0.434) (0.471) (0.446) (0.257) (0.346)
Subsidy 0.459 0.038 0.403 -0.117 0.111 -0.105 0.188 0.594* 0.262 0.622** 0.115 0.612
(0.274) (0.543) (0.296) (0.259) (0.291) (0.234) (0.254) (0.342) (0.806) (0.223) (0.327) (0.423)
Price -1.998*** -2.370** -2.189*** -2.229*** -2.360*** -2.402*** -2.555*** -2.070** -1.855** -2.334** -2.248** -2.134**
(0.167) (0.262) (0.342) (0.195) (0.196) (0.234) (0.271) (0.193) (0.187) (0.183) (0.220) (0.380)
ASC 2.746™ 2.670* 1.733*** 2.509** 1.397* 2.118** 1.951*** 2.537** 3471 2.160*** 1.961*** 1.830***
(0.408) (0.350) (0.272) (0.330) (0.214) (0.302) (0.235) (0.398) (0.384) (0.291) (0.248) (0.282)
S.D.
H-score -1.225*** -1.880*** -1.507*** 1.238*** 1.073*** -1.162%** -1.206*** -1.334*** -1.462* 2.400*** -0.943** -1.501***
(0.116) (0.144) (0.143) (0.161) (0.196) (0.144) (0.100) (0.234) (0.630) (0.328) (0.220) (0.277)
E-score -0.653*** 1.127% 1.295** 1.024*** -0.505*** -0.813*** 1.454** 0.778** -0.972** -1.073** -0.486** -0.640**
(0.092) (0.079) (0.419) (0.118) (0.165) (0.041) (0.248) (0.149) (0.202) (0.119) (0.064) (0.199)
E-score* H- 0.549** -0.442** -0.486*** 0.303*** 0.349** -0.376*** 0.452*** -0.435*** -0.634*** -0.431%* -0.404** -0.395
score (0.093) (0.079) (0.058) (0.052) (0.070) (0.029) (0.041) (0.041) (0.160) (0.053) (0.049) (0.492)
Tax -0.486 -0.065 -1.563** -0.487* -1.330** 1.210%* -1.215%** 1.656*** 0.899* 1.249** -0.675* -0.522
(0.331) (3.709) (0.435) (0.205) (0.251) (0.148) (0.205) (0.416) (0.390) (0.307) (0.286) (1.197)
Subsidy 0.202 -1.272 0.231 -0.195 0.178 0.998*** 0.200 -0.784 -0.479 1.460*** -0.692 -0.688
(0.246) (0.653) (0.444) (0.219) (0.176) (0.213) (0.425) (0.412) (1.441) (0.224) (0.427) (1.380)
Number of 152 147 142 173 145 134 162 135 152 155 158 163
Respondents
Log Likelihood -1743.01 -1731.52 -1679.58 -2095.18 -1811.37 -1589.25 -1953.42 -1583.67 -1717.72 -1852.46 -1892.34 -1977.66
(Converged)
AlC 3512.03 3489.04 3385.17 4216.37 3648.74 3204.5 3932.85 3193.34 3461.44 3730.91 3810.67 3981.33
BIC 3579.9 3556.48 3452.16 4285.92 3716 3270.73 4001.55 3259.67 3529.32 3799.04 3879.05 4050.11

Notes: ASC denotes the alternative-specific constant. S.D. denotes the standard deviations. Standard errors in parentheses. *** p < 0.001,

0.05. Negative standard deviation values result from the model coding ( = y + ¢ x draws) where draws are random variate.
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Table 6

Mixed logit model in WTP space under different priming and purchasing contexts on salad meal.

No Priming Nutrition Priming Environment Priming Nutrition+Environment Priming
Delivery Retail Restaurant Delivery Retail Restaurant Delivery Retail Restaurant Delivery Retail Restaurant
Mean
H-score 1.027*** 0.922*** 1.183*** 0.649*** 1.180*** 0.915*** 1.310*** 0.929*** 0.916*** 1.100*** 1.108*** 0.991***
(0.093) (0.079) (0.078) (0.180) (0.137) (0.094) (0.090) (0.051) (0.039) (0.048) (0.055) (0.146)
E-score 0.138 -0.110 0.182 -0.031 0.193 -0.123 0.296** 0.089 -0.049 0.077 0.149** -0.164
(0.073) (0.106) (0.139) (0.204) (0.121) (0.155) (0.093) (0.155) (0.060) (0.058) (0.054) (0.096)
E-score* H- 0.253*** 0.132*** 0.148*** 0.202*** 0.131** 0.236*** 0.146*** 0.127* 0.333*** 0.105*** 0.167*** 0.200***
score (0.029) (0.031) (0.041) (0.043) (0.033) (0.041) (0.028) (0.059) (0.020) (0.017) (0.019) (0.038)
Tax -0.642*** -0.364* -0.440* -0.455* -0.759*** -0.344* -0.490*** -0.430** -0.396** -0.403** -0.341* -0.767
(0.174) (0.151) (0.183) (0.187) (0.166) (0.174) (0.129) (0.149) (0.127) (0.136) (0.134) (0.619)
Subsidy 0.119 0.045 0.101 -0.037 0.011 -0.201 0.022 -0.175 0.089 -0.130 -0.104 -0.181
(0.119) (0.128) (0.239) (0.162) (0.145) (0.155) (0.146) (0.128) (0.098) (0.106) (0.088) (0.180)
Price -0.875*** -0.702*** -1.004*** -0.738*** -0.922*** -0.945*** -0.798*** -0.824*** -0.761*** -0.574*** -0.640*** -1.057***
(0.115) (0.120) (0.124) (0.119) (0.125) (0.125) (0.113) (0.144) (0.131) (0.118) (0.112) (0.143)
ASC 4.223** 5.077*** 4.024* 3.584** 3.013* 3.960** 3417 4.022** 5.290** 4.786*** 4.680*** 3.943**
(0.533) (0.626) (0.669) (0.459) (0.474) (0.590) (0.468) (0.508) (0.747) (0.607) (0.556) (0.487)
S.D.
H-score -1.091*** 1.116*** -1.308*** 1.334% -0.853*** -1.174% 1.185*** 0.584*** 0.908*** -0.984*** -1.439** 1.377*
(0.149) (0.067) (0.121) (0.239) (0.111) (0.121) (0.091) (0.099) (0.060) (0.051) (0.102) (0.118)
E-score -0.638*** -0.731*** -0.905*** 0.688** -0.733*** -0.828*** -0.613*** -1.063*** -0.499*** -0.872*** -0.698*** 0.907***
(0.063) (0.082) (0.084) (0.257) (0.095) (0.109) (0.061) (0.126) (0.023) (0.014) (0.057) (0.200)
E-score* H- -0.423** -0.338*** 0.443*** 0.352*** -0.364*** 0.383*** -0.288*** -0.262*** -0.396*** -0.257*** -0.330*** 0.477**
score (0.036) (0.014) (0.045) (0.080) (0.027) (0.038) (0.015) (0.022) (0.013) (0.014) (0.022) (0.048)
Tax 0.389 -0.393* 0.537** 0.660*** -0.207 0.499* 0.189 0.038 0.632*** 0.422** -0.319** -0.074
(0.369) (0.196) (0.126) (0.166) (0.176) (0.229) (0.102) (0.420) (0.112) (0.101) (0.120) (1.202)
Subsidy 0.377** 0.296 -0.694** 0.148 -0.063 0.172 0.076 0.125 -0.205*** 0.168* 0.120* -0.692
(0.114) (0.180) (0.225) (0.146) (0.088) (0.191) (0.166) (0.127) (0.027) (0.078) (0.047) (0.581)
Number of 165 163 155 182 161 145 176 146 168 165 167 174
Respondents
Log -1665.47 -1609.63 -1562.18 -1884.3 -1667.91 -1507.73 -1773.3 -1501.38 -1645.88 -1598.07 -1644.18 -1812.18
Likelihood
(Converged)
AIC 3356.94 3245.26 3150.36 3794.6 3361.81 3041.46 3572.61 3028.76 3317.75 3222.14 3314.35 3650.35
BIC 3425.88 3314.04 3218.49 3864.82 3430.44 3108.72 3642.39 3096.11 3386.93 3291.09 3383.45 3719.98

Notes: ASC denotes the alternative-specific constant. S.D. denotes the standard deviations. Standard errors in parentheses. *** p < 0.001, ** p < 0.01, * p <

0.05. Negative standard deviation values result from the model coding (3 = u + ¢ x draws) where draws are random variate.
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Fig. 2. Mean WTP percentage change under different priming /purchasing contexts, meals, health and environmental score combinations and policy treatments.
Notes: Blue cells imply positive willingness-to-pay (WTP) differences between priming and no priming, the darker blue cell indicates priming is more effective.
Orange cells imply negative WTP differences between priming and no priming, the darker orange cells indicate priming is more ineffective. The x-axis represents
three distinct purchasing contexts (app: delivery app; ret.: retail; res: restaurant), each with three different environmental score levels (Low_E, Med_E, High_E). The y-
axis represents the different combinations of health score levels (Low_H, Med_H, High H) and tax/subsidy (TS).
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significant effect indicating its limited influence, except under specific
conditions such as environment priming in the app delivery context (p <
0.01) and combined priming in the retail context (p < 0.01). Across all
priming contexts, the interaction between environmental and health
scores was positive and statistically significant, indicating a synergistic
effect. The strong interaction effects and insignificant E-score effects
imply E-score's effect is highly related to H-score for the salad meals. A
less significant interaction effect was observed under environment
priming in retail; the E-score appeared to play an insignificant role in the
retail context when environment priming was provided.

The effects of the tax on the salad meal were significant in most
contexts. In retail contexts with nutrition priming, the absolute value of
the tax coefficient was the largest, suggesting that tax had a stronger
influence on consumer behaviour in retail context when nutrition
priming is provided. In contrast, the subsidy remained insignificant
across all contexts, indicating its limited ability to influence consumer
behaviour in relation to food choices.

3.4. Priming effectiveness

Fig. 2 summarises the percentage change of individual's mean WTP
under a range of combinations of health and environmental levels with
different tax/subsidy policies for different information priming versus
no priming. These figures suggest a more complex picture than that
provided in Table 4. Focusing on the positive WTP differences between
priming and no priming (blue cells), the darker blue cell indicates where
priming increases the likelihood of purchasing a burger/salad. For
negative WTP differences between priming and no priming (orange
cells) the darker orange cells indicate that priming decreases the like-
lihood of purchasing a burger/salad. The impact of priming is not
consistently positive or negative across all segments and attributes.
Some priming lead to increased WTP (blue cells), while others result in
decreased WTP (orange cells) compared to no priming. Environment
priming and combined priming show more consistently positive effects
on WTP for salad meals as darker blue cells are prevalent across various
segments.

The effect of priming varied across purchasing contexts, taxation/
subsidy, and meals. Priming was found to increase the likelihood of
purchasing salad meals, and to decrease the purchasing of beef burger
meals which suggested the effects of priming on the whole WTP vary
according to how healthy or environmentally sustainable the food
choice being initially considered to be. For salad meals, environment
priming and combined priming show more consistently positive effects
on WTP for salad meals as darker blue cells are prevalent across various
segments. Environment priming was most effective in restaurants, fol-
lowed by delivery apps, while it was ineffective in retail context. A
combined environment and nutrition priming strategy would be
comparatively more effective for consumers using delivery apps and in
retail contexts, than if applied in a restaurant context. For beef burgers,
priming reduces the likelihood of purchasing burgers in delivery con-
texts but increasing their likelihood of purchase in retail environments.

4. Discussion

The effects of a simultaneous presentation of nutrition and envi-
ronment label on consumers' food choices in various meal, priming and
purchasing contexts were investigated. The results indicated consistent
positive effects of the H-score on WTP for both beef burger and salad
meals across all contexts (Alsubhi et al., 2023; Dubois et al., 2021; van
den Akker et al., 2022). This can be attributed to health-related moti-
vations being a primary driver of consumers' food selection in the UK
(Cheikh Ismail et al., 2025; Markovina et al., 2015), specifically due to
higher nutrition self-efficacy and a stronger internal health locus of
control (Stewart-Knox et al., 2025). In contrast, the effects of E-score on
WTP were smaller than those of H-score across all contexts. This aligns
with previous findings that UK consumers consider the environmental
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impacts of foods to be a less important motive in food choice compared
to health and tend to prioritize nutritional information over environ-
mental information in food labelling as a determinant of decisions
(Markovina et al., 2015; Yue et al., 2024). The results of exploratory
focus group research in relation to the Sus-health index further support
this, as the environmental impacts of foods were considered as less
important compared to health concerns in relation to consumer food
choices (Collins et al., 2025). This is potentially because immediate
negative impacts on personal health appear psychologically close,
whereas systemic risks to the environment are perceived to be psycho-
logically distant and uncontrollable (Braga et al., 2015; Dowd & Artis-
tico, 2016).

These results showed that the E-score tended to have greater direct
positive effects for the beef burger compared to the salad meals, overall
and across priming and purchasing contexts. This suggests that envi-
ronmental sustainability evaluations consistently influence consumers'
decisions regarding foods generally perceived as environmentally un-
friendly, such as a beef burger, implying a willingness to pay more for
“greener” options within this category. This supports previous research
which has shown that consumers exhibit stronger preferences for envi-
ronmental sustainability information when evaluating beef and chicken
products in comparison to vegetable products as they may already
perceive themselves as engaging in environmentally sustainable con-
sumption by choosing vegetables over meat (Osawe et al., 2023). Thus,
in addition to reducing the consumption of food categories known to
have a high environmental burden (e.g. beef and dairy products) (The
Climate Change Committee, 2025), it is possible to guide consumers
choosing products from these categories using the simultaneous label-
ling, which have been produced through processes and systems that are
relatively perceived as more environmentally friendly, such as organic
farming and locally produced (Ditlevsen et al., 2020; Hughner et al.,
2007). However, there is a risk that consumers may choose high envi-
ronmental burden products with relatively good E-scores as a way to
reduce the cognitive dissonance caused by the conflict between their
belief in the need to reduce consumption of environmentally unsus-
tainable foods and their desire to continue consuming these foods
(Bandura, 1990). This may undermine strategies aimed at reducing
consumption within these food categories. For a more accurate under-
standing of the actual impacts of the simultaneous labelling on con-
sumption patterns and the environment, perhaps a long-term assessment
conducted at regional or larger scales is needed.

While the interaction between the H-score and the E-score had a
significant positive effect on consumers' WTP for both the beef burger
and the salad meals, the underlying cognitive mechanisms may differ,
reflecting the distinct roles that healthiness and environmental sus-
tainability play in consumers' choices across different food types. In the
case of the beef burger, both the H-score and the E-score had direct
positive effects on consumers’ WTP, suggesting that healthiness and
environmental sustainability are both key considerations in consumer
decision-making. When the H-score and E-score are presented simulta-
neously, the significant positive interaction effect can be interpreted as a
synergistic effect. This synergy may arise from the complementarity of
the two attributes, whereby their combination enhances perceived
utility beyond the sum of their individual effects (Barbera et al., 1998).
Alternatively, it may reflect “spillover” or “halo” effects, where positive
environmental sustainability labelling enhances perceived healthiness,
or favourable nutritional information improves perceptions of the
environmental sustainability attributes of foods (Apaolaza et al., 2017;
Besson et al., 2019; Biittner et al., 2024). In contrast, for the salad meal,
the E-score increases WTP only when it is paired with a sufficiently good
H-score, highlighting the importance of simultaneous labelling in acti-
vating such a conditional effect. Thus, for food categories that are
already perceived as environmentally sustainable, such as salad meals,
simultaneous labelling is likely necessary to generate a positive impact
of the E-score on consumer choices.

The use of priming to enhance consumers' simultaneous
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consideration of nutritional and environmental information provided by
simultaneous labelling differs across purchasing contexts. Environment
priming was more likely to enhance the effects of both the H-score and E-
score on purchase decisions in an app delivery context, whereas com-
bined priming appeared to be more effective in influencing food choices
in a retail context. In contrast, none of the three types of priming tended
to simultaneously enhance the effects of both the H-score and E-score in
arestaurant context. This divergence may reflect differences in cognitive
processing demands across contexts. Due to consumers tend to prioritize
enjoyment, budget, or habitual choices due to hedonistic motives when
dining out (Babakhani et al., 2020; Greene et al., 2024), additional in-
formation priming at restaurants might be less effective. As factual, non-
sensory information is significant for online choices (Degeratu et al.,
2000), it's beneficial for delivery apps to provide more environmental
sustainability information to prime consumers for more environmen-
tally friendly and healthier options. Moreover, the effect of priming
information can be negative compared to no priming, indicating infor-
mation overload where processing requirements exceed consumers'
abilities, making information a barrier despite its relevance (Bawden &
Robinson, 2020; Matthes et al., 2020). Adding additional voluntary in-
formation on food labels can sometimes decrease consumer recall and
comprehension, leading to cognitive overload and confusion (Bogliacino
et al., 2023).

4.1. Policy implication

This result provides evidence which supports the inclusion of
simultaneous labelling as a policy mechanism to promote healthy and
environmentally sustainable food choices, thus acting on the demand
side of the food system. Various policy initiatives and actions address
this need. For example, the UK government's Food Data Transparency
Partnership (FDTP) aiming to use better data to improve food system
sustainability and health, could propose a standardized simultaneous
labelling scheme that presents both health and environmental scores to
guide future food labelling regulations (DEFRA, 2024). While there
appears to be some differentiation between responses towards simulta-
neous labelling according to food categories, it may be impractical to
design different approaches at a food category level rather than a food
system level, as this would reduce consumer's ability to compare be-
tween products within different categories. Priming strategies may be
particularly effective in influencing healthy and environmentally sus-
tainable food choices in retail and food delivery contexts, as opposed to
restaurant context. Policymakers should collaborate with stakeholders,
such as consumers, retailers, and food delivery platforms, to co-develop
priming strategies and determine how such information is presented.

The results suggest that there is an asymmetry in consumer response
to the fiscal measures applied, such that taxes exert a negative effect on
some consumer choices, while subsidies do not positively impact on
these. This aligns with existing evidence suggesting that taxes, such as
those on sugar-sweetened beverages, will reduce their consumption
(Tiboldo et al., 2024; Wang et al., 2025). Taxing unhealthy (e.g., high-
energy dense) products has been more successful in reducing calorie
consumption than subsidizing healthy products (Cheikh Ismail et al.,
2025). Therefore, implementing taxes on foods may be a policy priority.
The revenue raised from taxes might be used to develop interventions to
reduce the negative impacts of foods and subsidise farmers who produce
healthy and sustainable food products, thereby creating a virtuous cir-
cle. From a UK policy perspective, this suggests that existing policies
such as the Soft Drinks Industry Levy, which applies to the production
and importation of soft drinks containing added sugar, are effective in
promoting healthier food choices (Briggs et al., 2013; HM Revenue &
Customs, 2016). In light of this, taxing foods based on both H-score and
E-score may be an effective way to simultaneously promote healthy and
environmentally sustainable diets among UK consumers.
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5. Conclusion

Transforming food consumption patterns is fundamental for estab-
lishing food systems that are resilient to climate change and support
long-term healthy food systems. One potential intervention to guide
consumers towards healthier and more environmentally sustainable
dietary choices is the implementation of simultaneous labelling that
integrates both health and environmental scores. Our research demon-
strated a significant effect of simultaneous labelling, suggesting its po-
tential as a promising intervention. The results indicated that the
cognitive mechanism of this interaction effect differs by food category,
as evidenced by the varying importance of the environmental score. In
contrast, the health score consistently played a primary role in driving
food choice across all conditions. Furthermore, the effectiveness of
informational priming was found to be highly dependent on the pur-
chasing contexts. Finally, our analysis of fiscal interventions revealed a
significant asymmetry, with taxes proving to be a more effective tool for
discouraging unhealthy and less environmentally friendly food choices
than the subsidies.

This study has several limitations that need consideration for future
research. First, to avoid potential multicollinearity regarding the
simultaneous label and tax/subsidy attribute, we made an alternative's
label and its tax/subsidy unrelated which might not perfectly reflect the
real world. For instance, a product with good environment and health
scores might still be subject to taxation, creating a dynamic that might
not be fully captured in this analysis. Future research could involve
nesting attributes to improve the design (Lancsar & Louviere, 2008), for
example, to integrate label and tax/subsidy into a single attribute or
create a tiered system where these attributes are consistently linked
across multiple levels. Second, we showed pictures of two selected meals
but did not provide detailed ingredient information in order to minimise
cognitive overload and reduce the risk of unintended confounding in-
ferences. Future research should therefore explore how information
messages can strike an appropriate balance between informational
completeness and cognitive load. Such messages could be co-developed
with consumers using participatory approaches, such as stakeholder
workshops, to enhance both clarity and practical relevance. Further-
more, the experimental design was conducted online. To enhance the
validity of the findings, a Living Lab approach, which investigates re-
spondents' preferences towards simultaneous labelling in real-world
restaurant and canteen settings in UK and Europe, is currently under-
way as part of this project to address this limitation. Within these real-
world environments, the research design will further differentiate be-
tween, for example, out-of-home sectors. Third, further analyses can be
conducted using the data collected in the current study. For example, the
interaction between fiscal measures and labelling could be explicitly
examined in future research. In addition, the extent to which back-
ground variables, such as socio-demographic characteristics, explain
variation in attribute importance within WTP can be investigated to help
better account for heterogeneity in attribute preferences underlying
participants' purchase decisions. This will be considered in a future
analysis of the data set.
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