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Abstract
Currently, we do not know people’s appraisals of, and willingness to adopt behavioural interventions (labelling, public campaigns) when they are 
pitted against information technological innovations (e.g., recommender systems, autonomous shopping systems) and financial (dis)incentives (e.g. 
taxes, subsidies). Using the context of sustainable and healthy food consumption, the current survey (n = 398) helps to reduce this evidential gap. 
In this study participants were presented with three categories of interventions (behavioural, financial, technological); three of each employed 
to increase healthy food choices, and three of each designed to increase sustainable food choices. Participants were asked to rank interventions 
according to: 1) their effectiveness in eliciting behaviour change, and 2) their ethicality. Overall, financial interventions were ranked most effective in 
achieving behavioural change, and behavioural interventions were judged as most ethical. Individual motivations consistently influenced appraisals; 
gender and income predicted efficacy judgements for financial interventions. Our findings show that there appears to be no overarching “winner” 
when interventions are judged against different properties. Clearly the public can (and likely do) consider interventions from a variety of dimensions. 
From a policy-making perspective on communication strategies to promote different types of interventions, their persuasiveness might be improved 
by taking account of the different dimensions the public value them by. 
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Introduction

When considering which new policy to implement so as to 
improve healthier and sustainable food choices, policy makers have 
a range of possible interventions to choose from [1-6]. Interventions 
can be of a soft kind, such as those that utilise behavioural change 
methods (e.g., labelling, public campaigns), the hard kind (e.g. 
taxes, subsidies), and more recently technological types (e.g., smart 
phone recommender systems). To inform the process of policy 
decision-making with reference to empirical evidence [7-9] there 
are several research questions that can be informative in deciding 
which to implement. The first, most obvious, question evidence 
can address is: when making direct comparisons between different 
interventions, which is most effective in supporting reliable 

behavioural change? Another question that can be addressed 
is: when examining public’s attitudes towards the different 
interventions, which is appraised as most favourable? The latter of 
the two is under researched, and thus forms the focus of the present 
study.

In fact, there are situations in public policy making where 
the evidence for the proposed intervention may well be robust in 
indicating its success, but where public appetite for it is low. The 
effects of this can lead to limited uptake of the policy [10] or worse 
still, backfiring effects where the policy leads to a worse outcome 
than had it not been introduced [11-13]. For example, in the UK, 
the ‘Switch the Fish’ campaign, was designed to steer consumers 
away from the consumption of seafood that has been overfished 
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(e.g., Cod, Prawns) towards less commonly consumed sustainable 
types of seafood (e.g., Coley, Pollock). As well as raising awareness 
of sustainability issues, collaborative efforts with businesses 
were made to showcase new meal options that incorporated the 
less common seafood alternative. Thus, the campaign served 
two purposes, first providing a rationale for the need to change 
consumer choices, and second, how to implement those choices 
in simple, practical ways. However, during and shortly after the 
period of the campaign there was no demonstrable impact on 
reducing consumption rates of the most popular seafood items 
[14,15]. If anything, the findings indicated a backfiring effect. That 
is, more of the overfished seafood was consumed in the presence 
of the intervention. Examples of this kind may be rare, but their 
occurrence is nonetheless significant such that greater efforts are 
needed to pre-empt this from happening.

The implications here are that public perceptions and attitudes 
can override well-intentioned food policies. Even if a trialled 
policy shows evidence of successful behavioural change, it may fail 
in practice because of muted interest by the recipients of it. The 
reasons why situations like this occur are varied. In the main, work 
suggests a complex map of cultural [16,17], sociological [18,19] and 
psychological factors [20-22] that inform the way in which people 
make their day-to-day food choices. In an ideal situation, to give a 
policy the best chance of achieving its objectives, when compared 
against other possible alternatives, there needs to be good evidence 
for an intervention’s relative success, and favourable public 
attitudes towards it relative to the alternatives being considered. 
However, this exposes a further issue that needs to be considered 
– the critical dimensions on which favourable attitudes towards an 
intervention are formed. In the study of public attitudes towards 
interventions designed to increase the consumption of healthier 
foods (or at least reduce consumption of foods with high energy 
content), the findings suggests that they are multi-dimensional 
[23]. Overall, public support for interventions designed to achieve 
better health outcomes from food consumption is high [24,25]. 
For interventions aimed at improving information (e.g., labelling, 
campaigns) support appeared to be highest compared to taxation 
schemes. But there are mixed findings regarding the introduction 
of levies incurred by food businesses for food products with high 
fat, sugar, or salt content [26-29]. Some research suggests that 
they are viewed negatively because they are considered regressive 
[30]. But, also, when the interventions are presented as policies 
that set targets for food businesses for levels of fat, sugar, or salt 
in packaged foods, these are viewed more favourable by the public 
compared to fat, sugar, and salt taxes [26,27,31]. Taken together, 
the mixed evidence regarding public attitudes toward different 
types of interventions (i.e., hard types, soft types) might be better 
understood from the view that what is favourable depends on the 
dimension on which the interventions are appraised, recognising 
the fact that appraisals are indeed multidimensional. The critical 
point then is to pinpoint which dimensions to focus on so as to 
understand which interventions the public would find favourable.

In the main, there are general patterns that appear across 
different research samples and methods regarding the public’s 
views of policies designed to increase healthy food consumption. 

The most consistent of which is a preference towards policies 
that are perceived to be autonomy preserving over those that are 
regressive, because they threaten autonomy. This aligns well with 
the ‘Ladder of Interventions’ [93], a framework setting out a way to 
assess different types of policy interventions according to the ethical 
issues attached to them. As interventions become more intrusive 
with respect to the threats to personal or communal autonomy, 
the greater the effort needed to justify the value of their overall 
public good. Therefore, from previous public attitude research, 
one salient and consistent dimension used to assess food policies 
directed towards improving health is ethicality. The present study 
incorporates this dimension to examine interventions designed to 
increase consumption of healthier foods (a common focus in this 
research domain), but also more sustainable foods.

Research reveals generally favourable attitudes towards 
policy interventions aimed at increasing sustainable food 
consumption, based on surveys and in-depth interviews [32-37]. 
However, drawing direct comparisons between different types of 
interventions attempting to achieve sustainable consumption is 
harder to find in current literature. One reason is that the range 
of interventions referred to varies considerably across research, 
making it difficult to develop an overall profile of which type of 
intervention is judged as ‘best’. The types of interventions include 
labelling schemes [38], such as carbon footprints or traffic light 
labelling, which indicates the levels of greenhouse gas emissions 
produced during a food products’ lifecycle, measured in tons 
of carbon dioxide equivalent (tCO2e) (CarbonTrust, 2008). In 
addition, there are pricing schemes such as levies, as well as 
distributive pricing schemes where a combination of taxes on high 
carbon emission food products is used to reduce prices of lower 
carbon emission foods [39,40]. There are also legislative measures 
such as laws that impose rulings on mandated levels of carbon 
dioxide emissions during the food production process, where the 
food manufacturer and retails directly incur costs regarding the 
food production and distribution methods if they exceed mandated 
levels [41-43].

To the extent that consistent patterns in public attitude work 
on policy making in support of sustainable food consumption can 
be identified (given the difficulties in drawing comparisons across 
studies) there are some promising indicators. As with interventions 
designed to improve healthy eating, regressive policies that are 
viewed as threats to autonomy (e.g., taxes, bans) are perceived as 
less favourable than policies that increase awareness (labelling, 
campaigns) [39,44]. But, like autonomy preserving interventions 
associated with healthy eating, the public showed concerns 
of the effectiveness in shifting behaviour towards sustainable 
consumption such as labelling (e.g., carbon footprints, carbon traffic 
light labels) because they were viewed as too complex, confusing, 
or hard to interpret [35,45]. This points to a second dimension 
on which public attitudes toward differing food policies matters 
- that is, the efficacy of the policy in achieving what is intended. 
There is already considerable work on public attitudes concerning 
their estimates of the efficacy of public policies using behavioural 
change interventions in a range of policy domains (e.g., exercise, 
healthy eating, investments) which suggest that acceptability of 
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interventions is strongly predicted by perceived efficacy of the 
interventions [46-49].

Present Study

To return to the issue highlighted at the beginning, public policy 
making is not only informed by evidence regarding the efficacy of 
different types of interventions when directly compared, but also 
public perceptions of those same interventions. In fact, there are 
cases where there is misalignment such that, even if there is strong 
evidence of the efficacy, it can still fail, because public attitudes 
of the intervention are unfavourable. Of the work that has been 
conducted, it appears that public attitudes towards interventions 
designed to increase healthy food consumption or sustainable 
consumption vary, but it is not clear whether the variance is 
because the interventions are judged as ineffective, or unethical, or 
both. Given this, there are three outstanding issues that the present 
study seeks to address: 1) Emerging technological developments 
(decision-support systems); 2) Direct comparisons by policy 
domain (health, sustainability); 3) Direct comparisons of different 
categories of interventions.

Emerging Technological Developments

Emerging information technologies that build on machine 
learning into decision-support systems are likely to have a 
significant impact on the way consumers make their food choices 
[50,51]. In addition, these decision-support tools, while early in 
development, will be adopted in bricks and mortar food business 
establishments and as well as their online versions [52-57]. 
Given approximately 35% of grocery shopping is now carried out 
online [58], this offers a greater opportunity for incorporating 
decision-support tools that can create efficiencies in frequently 
made, and highly repetitive consumer choices, such as grocery 
shopping. The two types of decision-support tool carry different 
implications with respect to efficiencies and autonomy [59]. The 
first type, an assisted decision-support system, operates on smart 
phones or laptops, offering recommendations for food items to 
include in a shopping list [60]. The system uses a combination of 
retailer promotional offers and machine learning algorithms to 
tailor recommend promotional offers, as well as options such as 
nutritional or sustainable foods. The second type is an automated 
assisted decision-support system, also integrated into smart 
phone or laptops. It fully automates a shopping list where the 
consumer defers the choices to the system itself. The system then 
autonomously makes choices after consumers enter their budget 
and preferences, handling selections and payment through the 
system. To date, there has been limited empirical investigation 
around public attitudes towards decision-support systems of these 
types [61], either applied to grocery shopping or when compared to 
more common categories of interventions supporting public policy 
(e.g., behavioural, financial). Therefore, to address this, the present 
study draws from examples described in the literature to enable the 
public to appraise these new types of interventions evolved from 
technological advances.

Direct Comparisons by Policy Domain

To date, there has been little investigation of how the public 

appraise the types of interventions included in the present study 
and whether these differ by policy domain (health, sustainability). 
To facilitate direct comparisons, and to achieve this systematically, 
nine different interventions were included (across three overall 
categories). These interventions referred to three specific types 
that were behavioural (labelling, public campaigns, community-
based social event) [4,62], three which were financial (tax, 
redistributing pricing [tax + subsidy], voucher) [4] and three 
which were technological - ‘smart’ mobile phone application 
(automated choice, recommended choice, information provision) 
[61]. Participants had the opportunity to appraise the interventions 
with respect to two policy domains [2,4,39,44,62-65]: targeting 
health outcomes by increasing healthy food consumption, and 
separately with respect to targeting environmental outcomes so as 
to increase sustainable consumption. In this way, the nine different 
interventions could be compared according to adoption, and the 
reasons for adoption in both health and sustainability policy areas 
according to the dimensions ethicality and efficacy.

Direct Comparisons of Different Types of Interventions

To inform a clearer understanding of public attitudes towards 
different types of potential policy interventions, what is needed is 
direct comparison of those interventions. The nine interventions 
varied by how autonomy threatening they were. The behavioural 
interventions were the most choice preserving, and financial 
interventions were the least choice preserving (as typically 
construed by the Nuffield Ladder, and previous research). The 
three types of technological interventions could be differentiated 
in terms of autonomy threatening, where an automatic choice 
on behalf of a consumer is more threatening than one which 
recommends a choice or one which simply provides relevant 
information. From this, the present study provides participants an 
opportunity to rank order the different types of interventions based 
on which they would be willing to adopt. Their most favoured top 
ranked option is then judged according to ethicality and efficacy. 
The advantage here is that the preferred options are judged 
according to two different dimensions, but those dimensions are 
consistently presented within the same survey design. This enables 
us to determine what intervention is preferred, and what informed 
that preference according to two properties which are known 
(from previous work) to predict acceptance of policy interventions. 
From the work examining public attitudes to policy interventions, 
we hypothesise that autonomy preserving interventions (e.g., 
labelling, campaigns) will be judged as more ethical than autonomy 
threating interventions (e.g., automatic decision-support tool, 
taxes). Here, we are silent with respect to whether there should be 
any difference in the pattern or magnitude of ethicality judgments 
by policy domain (health, sustainability). We also hypothesise 
that autonomy threatening interventions will be judged as more 
efficacious than autonomy preserving interventions, again with 
no a priori assumptions regarding differences in patterns or 
magnitude of effect by policy domain. We speculate that adoption 
of an intervention while informed both by dimensions of ethicality 
and efficacy of behaviour change, judged efficacy will be more 
predictive of adoption choices than ethicality. Finally, we collect 
demographic details and pro-environmental attitudes, taking an 
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exploratory approach to examine which individual and group level 
characteristics influence which interventions are most favourable 
in the public’s view.

Method

Participants

A total of 400 participants  were recruited via the survey 
platform Prolific Academic (www.prolific.ac). Owing to a screener 
error in recruitment, there were 119 participants (who were not 

required to be located in the UK) and 281 who were UK nationals, 
living in the UK and aged between 18-75 years. These were 
merged into a final sample of 398 (following two exclusions where 
demographic information could not be matched ; for final sample 
characteristics Table 1) . Participants were told they would be asked 
questions about their views on methods for promoting healthier 
and more sustainable food choice and all gave informed consent 
before taking part. They were paid £1.10 for the study, which lasted 
approximately 10-12 minutes. Ethical approval was granted from 
the Queen Mary University Ethics Board - QMREC1948.

Table 1: Characteristics of Sample.

Demographic Categories Percentage in Study n

Gender

Male 24.1 96

Female 74.4 296

Other 1.3 5

Prefer not to say 0 0

Age

18 - 24 49.3 196

25 - 34 27.4 109

35 - 44 13.6 54

45 - 54 4.8 19

55 + 5 20

Prefer not to say 0 0

Education

Primary 0.25 1

Secondary (GCSEs) 41.3 116

Higher or further education 
(A-Levels) 41.2 164

Undergraduate 36.7 146

Postgraduate 13.8 55

Doctoral 1 4

Country of Residence
UK 70.6 282

Non UK/Not Stated 29.2 116

Income

< £10,0000 10.3 43

£10,0000 to £19,999 12.3 49

£20,000 to £29,999 16.8 67

£30,000 to £39,999 16.1 64

£40,000 to £49,999 10.1 40

£50,000 to £59,999 6.3 25

£60,000 to £69,999 4.3 17

£70,000 to £79,999 3.3 13

£80,000 to £89,999 1.5 6

£90,000 to £99,999 1.8 7

£100,000 to £149,999 3.3 13

£150,000 + 3.3 13

Prefer not to say 10.3 29

Children under 18

Yes 19.6 78

No 80.2 319

Prefer not to say 0.3 1

Dietary Preference
None 78.1 311

Pescatarian 4.8 19
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Vegetarian 8.8 35

Vegan 2.5 10

Other 5.5 22

Prefer not to say/Missing 0.25 1

Frequency of meat eating

Seven days a week 12.3 49

At least five days a week 30.9 123

At least three days a week 23.4 93

At least one day a week 10.1 40

At least once a fortnight 1.5 6

Missing 21.9 87

Questionnaire and Procedure

The study was run using Qualtrics. Participants were first asked 
to respond to a number of demographic questions, including age, 
gender, education, income and if they had children under 18 years 
(Table 1). Participants were also asked to indicate if they had any 
specific dietary preferences and if applicable, they were asked 
how frequently they ate meat. Firstly, participants were asked to 
indicate their general motivation to change their shopping habits 
in line with (a) more environmentally sustainable food choices [66] 
and (b) more nutritional food choices, on a slider scale from 0 (No 

motivation to change) to 100 (Completely motivated to change) 
[4,62]). On the next screen, they were asked to write what they 
understood by the term ‘environmentally sustainable food choices’ 
in a free text response box [95]. Then, participants were presented 
with a list of 18 behaviours/food choices (Table 2) and asked to 
select those they would classify as ‘environmentally sustainable’. 
These behaviours/food choices were identified from the literature 
[48,56,67,68,4,62] and selected following discussions with food 
safety experts (e.g., Food Standards Agency direct communication). 
They were then asked to indicate which of those behaviours/food 
choices they selected they engaged in on a regular basis.

Table 2: Understanding Of ‘Environmentally Sustainable’ Behaviours/Food Choices.

Food choices/behaviour Percentage classifying as environmentally 
sustainable

Percentage indicating, they engaged in on 
regular basis

Reduce meat consumption 75.6 44.2

Reduce dairy consumption 56.3 26.4

Buy organic food 59.6 20.9

Buy Fairtrade food 50 17.1

Reduce alcohol consumption 15.3 9.1

Buy less processed food 67.3 37.9

Buy locally grown food 88.7 40.5

Buy seasonal food 69.9 37.9

Buy low carbon food 69.1 5.5

Buy less pre-packaged food 82.2 48.2

Buy food only in the place of origin 52.3 4.5

Eat fewer foods high in fat, salt and sugar 15.8 8

Eat more plants 57.3 37.4

Reduce food waste 89.2 70.1

Eat more healthily 32.2 24.4

Adopt a vegetarian/vegan diet 58 16.6

Eat more variety 17.6 11.1

Grow own food 83.2 21.1

For the main part of the study, we identified three categories 
of interventions which could be used to elicit behaviour change: 
behavioural, financial and technological (smart applications), each 
of which consisted of six specific interventions (Table 3). These 
were identified from the literature (behavioural: [69-71], financial: 
[72,73]; technological: [53,56,60]. The specific dependent variables 

on which responses were captured (e.g. judgments of effectiveness 
[behaviour change], judgments of ethicality) were drawn from 
previous studies examining behavioural interventions in food 
domains as well as other related domains (e.g. exercise, alcohol 
consumption) [48,68, 4, 62].
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Table 3: Interventions Referred to in the Study.

Intervention 
Category Specific Intervention Name

Behavioural

Local events in schools [for pupils and parents] arranged to encourage nutritional food choice through taste-
testing of vegetarian/vegan/meat substitute foods, on-stage cooking courses, goodie bags with, products, a 

recipe booklet.
School Nutrition

Local events in schools [for pupils and parents] arranged to encourage environmentally sustainable food 
choice  through taste-testing of ethically sourced/organic/local foods, on-stage cooking courses, goodie bags 

with, products, a recipe booklet.
School Sustainable

Public campaigns explaining the reasons behind how adopting specific food options would make a direct 
positive impact on  healthy eating. Campaign Nutrition

Public campaigns explaining the reasons behind how adopting specific food options would make a direct 
positive impact on the environment. Campaign Sustainable

Improvements to food labelling on food products to help decide which food options are the most nutritious. Label Nutrition

Improvements to food labelling on food products to help decide which food options are the most 
environmentally sustainable. Label Sustainable

Financial

A system where low nutritional food options are taxed (e.g. sugar tax, salt tax, fat tax) and the money from 
the taxes is used to subsidize (i.e. reduce costs) the most nutritional food options in your weekly shop. Tax Nutrition Sub

A system where low environmentally sustainable food options are taxed (e.g. carbon tax on red meat) and the 
money from the taxes is used to subsidize (i.e. reduce costs) the most sustainable food options in your weekly 

shop.
Tax Sustainable Sub

A system where low nutritional food  options are taxed (e.g. sugar tax, salt tax, fat tax) to discourage the 
choices of low nutritional food options. Tax Nutrition

A system where low environmentally sustainable food options are taxed (e.g. carbon tax on red meat) to 
discourage the choices of low environmentally sustainable food options. Tax Sustainable

A scheme where you can apply for a discount voucher of £10 off your fruit and vegetables weekly shop, if you 
scan your shopping receipts every time you shop. Discount Nutrition

A scheme where you can apply for a discount voucher of £10 off your weekly shop when you buy low carbon 
footprint meals, if you scan your shopping receipts every time you shop. Discount Sustainable

Technological

An application on a smart phone/online that RECOMMENDS options based on the most NUTRITIONAL food 
options for you for your weekly shop.

Recommender 
Nutrition

An application on a smart phone/online that AUTOMATICALLY SELECTS ALL YOUR options based on the 
most NUTRITIONAL food options for you for your weekly shop. Auto Nutrition

An application on a smart phone/online that RECOMMENDS options based on the most ENVIRONMENTALLY 
SUSTAINABLE food options for you for your weekly shop.

Recommender 
Sustainable

An application on a smart phone/online that AUTOMATICALLY SELECTS ALL YOUR options based on the 
most ENVIRONMENTALLY SUSTAINABLE food options for you for your weekly shop. Auto Sustainable

An application on a smart phone/online that gives you an OVERALL NUTRITIONAL SCORE of your weekly 
shop according to latest recommended health guidelines. Nutrition Score

An application on a smart phone/online that gives you an OVERALL CARBON FOOTPRINT SCORE of your 
weekly shop according to latest recommendations for environmental sustainability. Sustainable Score

For each specific type of intervention, participants were asked 
to rank the six specific interventions (presented randomly) in the 
order that they would be willing to adopt them, from most to least 
likely to adopt. After ranking, participants were presented with 
the intervention they were most willing to adopt, and asked a) to 
what extent they thought it would encourage them to positively 
change their shopping habits and b) to what extent they thought 
it was ethical (where ethical meant that even if the method was 
implemented, they would still be able to overrule it and choose 
what they wanted freely). Finally, participants were asked to 
indicate their endorsement in terms of whether they would want 
each method of influence to be used to influence their food choices, 
answering ‘Yes’ or ‘No’ for the three categories of intervention 
(i.e., behavioural, financial, technological). Then participants were 
thanked, debriefed, and re-directed to claim their reward.

Statistical Analyses

All analyses were run using R [74] in R Studio version 4.2.2 
(2022-10-31) [75] using the stats package and summary tools 
package version 1.0.1 [76]. 95% confidence intervals were 
generated by the effect size package [77] and are two sided unless 
otherwise stated. For details of specific analytic techniques, Table 4.

Table 4: Research Questions and Associated Analytic Technique.

Research Question Statistical test

Are there differences according to domain application (health versus 
sustainability) in:

(a) motivations to change 
shopping habits (rated 0-100)

(a) 2 (domain – health/
sustainable) ´ 2 (sample – UK/non-

UK) ANOVA.

(b) final endorsement of the three 
categories of intervention (rated 

Yes/No)

(b) Chi-square repeated twice, one 
for each sample.
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(c) most preferred type of 
intervention?

(c) One sample proportions test 
(without continuity correction) 
carried out for each category of 
intervention. Repeated for each 

sample.

Are there differences in perceived likelihood of behaviour change and 
ethicality ratings (0-100) according to:

(a) overall category of 
intervention;

(a) 3 (overall intervention 
category) ´ 2 (sample – UK/non-
UK) ANOVA, with post-hoc Tukey 

tests.

(b) specific type of intervention?

(b) 6 (type of intervention) ´ 2 
(sample – UK/non-UK) ANOVA, 

with post-hoc Tukey tests, 
carried out for each category of 

intervention.

Do individual differences predict 
perceived likelihood of behaviour 
change and ethicality ratings for 
each category of intervention?

Multivariate regression model, 
carried out for each category of 

intervention.

Results

Results reported are for the final combined sample. Where there 
were differences according to UK and non-UK samples, these are 
explicitly presented in the text. To begin, we consider motivations 
to change shopping habits, and final endorsement of the three 
categories of interventions. In the former case, participants were 
significantly more motivated to change their shopping habits in 

line with more healthy, nutritional food choices (M= 70.58) versus 
more environmentally sustainable choices (M=62.54), F (1,792) 
= 25.38, p < .001, ηp2  = 0.03, CI = 0.01, 0.06. In the latter case 
regarding endorsements, there was a significant difference, with 
technological (84.9%) and financial (87.9%) methods preferred 
more than behavioural methods (74.4%), c2(2) = 27.9, p < .001, 
Cramer’s V = 0.26, CI = 0.14, 0.35 though this difference was not 
observed in the non-UK sample c2(2) = 4.90, p = .09, Cramer’s V = 
0.16, CI = 0.00, 0.35.

Initial Preferences for Interventions

For each of the three categories of interventions, we examined 
which of the specific types was ranked as most preferable, and 
whether this significantly differed according to domain (i.e., 
whether they were designed to target health or environmental 
sustainability, Table 5). For behavioural and technological 
interventions, there was no significant difference in preferences 
according to domain. For financial interventions, however, a higher 
proportion of participants preferred interventions which targeted 
health (though this was not observed in the non-UK sample). 
Looking in more detail, Table 6 depicts how many participants 
picked the specific type of intervention as their most preferred. The 
most popular options were the same across both samples. Overall, 
across all of the interventions, the most popular type was discounts 
for nutritional foods (n= 178).

Table 5: Most Preferred Intervention by Category, Country of Residence and Domain.

Category of Intervention Country of Residence % Health % Sustainability p

Behavioural UK 50.7% (n= 143) 49.3% (n= 139) 0.81

Non-UK 50.9% (n= 59) 49.1% (n= 57) 0.85

Financial UK 58.2% (n= 164) 41.8% (n= 118) 0.01

Non-UK 54.3% (n= 63) 45.7% (n =53) 0.35

Technological UK 48.6% (n =137) 51.4% (n= 145) 0.63

Non-UK 50.9% (n= 59) 49.1 (n= 57) 0.85

Table 6: Most Preferred Intervention by Specific Type.

Category of Intervention

Behavioural Financial Technological

% n % n % n

Label 
Sustainable 30.20% 120 Discount 

Nutrition 44.70% 178 Recommender 34.70% 138

Label 
Nutrition 29.40% 117 Discount 

Sustainable 25.40% 101 Recommender 
Nutrition 23.90% 95

School 
Nutrition 14.10% 56

Tax 
Sustainable 

Sub
14.30% 57 Nutrition 

Score 16.10% 64

School 
Sustainable 12.80% 51 Tax Nutrition 

Sub 10.10% 40 Sustainable 
Score 9.60% 38

Campaign 
Nutrition 7.30% 29 Tax 

Sustainable 3.30% 13 Auto Nutrition 9.40% 37

Campaign 
Sustainable 6.30% 25 Tax Nutrition 2.30% 9 Auto 

Sustainable 6.50% 26

Perceived Likelihood of Behaviour Change and Ethicality

For each of the specific interventions participants ranked as their 

most preferred, they were asked to rate (a) the perceived likelihood 
of the intervention positively changing their shopping habits, and 
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(b) perceived ethicality (i.e., where even if the intervention was 
implemented, they would still be able to overrule it and choose 
what they wanted freely). We subsequently investigated whether 
these ratings differed by i) overall category of intervention, and ii) 
specific type of intervention.

Likelihood of behaviour change

There was a significant effect of overall category of intervention 
on perceived likelihood ratings F(2,1188) = 27.27,  p < .001, ηp2  = 
0.04, CI = 0.02, 0.07, but no significant effect of sample, F(1,1188) 
= 0.70,  p = .40, nor an interaction F(2,1188) = 0.52, p= .60. Results 
of post-hoc Tukey HSD tests showed that the mean likelihood 
was significantly different between financial and technological 
interventions (p < .001, d = 0.41, CI = 0.30, 0.51) and financial and 
behavioural interventions (p < .001, d= 0.41, CI= 0.31, 0.51), such 
that financial interventions were perceived as most likely to lead to 
positive behaviour change (Figure 1). Looking in more detail at the 

specific type, for the behavioural and technological interventions, 
we observed no significant effect of intervention (behavioural 
– F[5,386] = 1.64, p= .15, technological – F[5,386] = 1.2, p= .31), 
sample (behavioural – F[1,386] = 0.03, p= .87, technological – 
F[1,386] = 0.1, p= .76), nor an interaction (behavioural – F[5,386] 
= 0.63, p= .15, technological F[5,386] = 0.95, p= .45) on perceived 
likelihood of behaviour change ratings. In contrast, for the financial 
interventions, we did observe a significant effect of type of 
intervention, F(5,386) = 2.79,  p < .05, ηp2  = 0.03, CI = 0.00, 0.07, 
but no effect of sample, F(1,386) = 2.3, p= .13, nor an interaction 
F(5,386) = 0.93, p= .46. Results of post-hoc Tukey HSD tests showed 
that mean likelihood of behaviour change ratings were significantly 
different between the tax nutrition subsidy and the discounts for 
nutrition (p = .02, d= 0.57, CI = 0.23, 0.92) and sustainable options 
(p < .01, d= 0.61, CI = 0.23, 0.98), with higher likelihood ratings of 
behaviour change for the discounts (Figure 2).

Figure 1: Mean Likelihood of Behaviour Change Ratings by Category of Intervention (Error Bars Represent ±1 SD).

Figure 2: Mean Likelihood Ratings of Behaviour Change by Specific Intervention Type. (Error Bars Represent ±1 SD).
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Ethicality appraisals

There was a significant effect of overall category of intervention 
on perceived ethicality ratings F(2,1188) = 3.51,  p = .03, ηp2 = 0.01, 
CI= 0.00, 0.02 but no significant effect of sample, F(1,1188) = 0.19,  p 
= .66, nor an interaction F(2,1188) = 0.38, p= .69. Results of post-hoc 
Tukey HSD tests showed that the mean ethicality was significantly 
different between behavioural and technological interventions (p 
= .02, d= 0.20, CI = 0.10, 0.30), with greater ethicality perceived 
for behavioural interventions (Figure 3). Looking in more detail at 
the specific intervention type, for the behavioural interventions, 
we observed no significant effect type of intervention F(5,386) = 
1.67, p= .14), sample, F(1,386) = 0.18,  p= .66, nor an interaction, 
F(5,386) = 0.20, p= .96) on perceived ethicality ratings. For the 
financial interventions, we observed a significant effect of type of 
intervention, F(5,386) = 5.30,  p < .001, ηp2  = 0.06, CI = 0.02, 0.11 
and no effect of sample, F(1,386) = 0.01, p= .94, nor an interaction 
F(5,386) = 1.34, p= .25. Results of post-hoc Tukey HSD tests showed 

that mean ethicality ratings were significantly different between 
the tax nutrition subsidy and the discounts for nutrition (p < .01, d= 
0.66, CI= 0.31, 1.01) and sustainable options (p < .05, d= 0.60, CI = 
0.23, 0.97), with higher ethicality ratings for the discounts (Figure 
4). Ethicality ratings were also significantly different between the 
tax sustainable subsidy and the discounts for nutrition (p < .01, d= 
0.59, CI = 0.29, 0.89) and sustainable options (p < .05, d= 0.52, CI 
= 0.19, 0.84), again with higher ethicality ratings for the discounts. 
For the technological interventions, there was a significant effect of 
type on ethicality ratings, F(1,386) = 2.64, p < .05, ηp2  = 0.03, CI = 
0.00, 0.06, and sample, F(1,386) = 0.87, p= .35, nor an interaction 
between the two F(5,386) = 0.49, p= .78. However, follow up post-
hoc Tukey HSD tests did not reveal significant differences at the 
conventional p < .05 level – the difference between the nutrition 
score and recommender sustainable was p = .07 (d= 0.44, CI= 0.14, 
0.74). Across all of the interventions, vouchers were judged as the 
most likely to change shopping habits and were perceived as some 
of the most ethical interventions (second only to labelling).

Figure 3: Mean Ethicality Ratings by Category of Intervention (Error Bars Represent ±1 SD).

Figure 4: Mean Ethicality Ratings by Specific Intervention Type. (Error Bars Represent ±1 SD).
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Effect of Individual Characteristics

Having considered the differences between interventions in 
terms of the overall perceived (a) likelihood of behaviour change 
and (b) perceived ethicality, we next consider whether there were 
also differences between individuals for each intervention. For 
each of the three categories of intervention, we ran a multivariate 
regression model, including individual characteristics as predictive 
factors. The finalised model structure for each category of 
intervention was: Behaviour Change, Ethicality ~ Age + Gender 
+ Parental Status + Education + Income + Sample [Country of 
Residence] + Dietary Preferences + Motivation (Nutrition) + 
Motivation (Sustainable) .

Behavioural Interventions

For behavioural interventions, only two factors significantly 
predicted likelihood of behaviour change: motivation to change 
habits in line with more nutritional choices (b = 5.29, t = 4.39, p < 
.001, ηp2 = 0.05, CI = 0.02, 0.11) and sustainable choices (b = 5.37, 
t = 4.25, p < .001, ηp2 = 0.12, CI = 0.06, 0.19). The same two factors 
also predicted perceived ethicality, albeit less strongly (motivation 
nutrition - [b = 2.85, t = 2.29, p = .02, ηp2 = 0.02, CI = 0.00, 0.05] and 
motivation sustainable - [b = 3.16, t = 2.43, p = .02, ηp2 = 0.04, CI = 
0.01, 0.09). Essentially, the higher the motivation to change habits, 
the more likely behavioural interventions were perceived to change 
behaviour, and the more ethical they were perceived to be.

Financial Interventions

For financial interventions, several factors significantly 
predicted efficacy of behaviour change through their use: gender 
(b = -5.97, t= -2.61, p < .01, ηp2 = 0.03, CI = 0.00, 0.07), income (b 
= -2.34, t = -2.33 p = .02, ηp2 = 0.01, CI = 0.00, 0.04), motivation to 
change habits in line with more nutritional choices (b = 3.30, t = 
3.02, p < .001, ηp2 = 0.03, CI = 0.00, 0.07) and sustainable choices (b 
= 4.53, t = 3.96, p < .001, ηp2 = 0.09, CI = 0.04. 0.15. For males and 
those with higher incomes, the less likely financial interventions 
were perceived to change behaviour. The higher the motivation to 
change habits, the more likely such interventions were perceived to 
change behaviour. For ethicality, only motivation to change dietary 
habits was significantly predictive (b = 2.81, t = 2.33, p = .02, ηp2 = 
0.02, CI = 0.00, 0.05), such that the higher the motivation, the more 
ethical financial interventions were perceived to be.

Technological Interventions

Similar to behavioural interventions, only motivation to change 
habits in line with more nutritional choices (b = 2.44, t = 2.40, p = 
.02, ηp2 = 0.00, 0.05) and sustainable choices (b = 7.09, t = 6.66, p < 
.001, ηp2 = 0.18, CI = 0.11, 0.25) predicted likelihood of behaviour 
change though technological interventions. For ethicality, only 
motivation to change habits in line with sustainable choices was 
significantly predictive (b = 2.81, t = 2.33, p = .02, ηp2 = 0.10, CI = 
0.05, 0.16), such that the higher the motivation, the more ethical 
technological interventions were perceived to be.

General Discussion

The aim of the present study was to address evidential gaps 
regarding public appraisals of typical (e.g., behavioural, financial) 
and novel interventions (e.g., technological decision-support 
systems). The appraised interventions, when applied to increasing 
healthy and sustainable food consumption, were based on their 
ethicality and efficacy in achieving behavioural change. Along with 
these, respondents indicated their general motivation for changing 
their habits towards healthy and sustainable consumption, an 
overall preference of the specific types of interventions, and a final 
judgment as to which the three categories of interventions they 
would endorse.

Summary of Results

Overall, financial interventions were judged, with a moderate 
effect size, as more effective than behavioural and technological 
interventions, which aligned with our second hypothesis. Efficacy 
was not differentiated by which domain the interventions 
were applied (i.e., designed to improve healthy or sustainable 
consumption). When it came to ethicality, overall, there was a small 
effect of intervention category, with behavioural interventions 
appraised as more ethical than technological interventions. The 
lack of statistical difference between behavioural interventions 
and financial interventions failed to support our initial hypothesis. 
In fact, the only substantive differences based on ethicality were 
found for specific types of financial interventions. This may have 
been a result of the fact that perceived ethicality across the three 
types of interventions was fairly high (approximately 70, on a 
scale of 0 to 100). We found that motivations to change behaviour 
positively in line with nutritional aspects were greater than in line 
with sustainable consumption. Second, the three most preferred 
options of all 18 intervention types, were discounts on healthy foods 
(ranked first), recommender system for sustainable foods, (ranked 
second) and food labels signalling sustainable foods (ranked 
third). Third, overall endorsement rates were higher for financial 
and technological interventions than behavioural interventions. 
In the remainder of this discussion, consideration of these, along 
with the profile of findings with respect to ethicality and efficacy 
independently, and motivation, is focused on each category of 
interventions. This enables us to propose practical ways of drawing 
insights from the present findings.

Technological Interventions

Because the domain of technological developments (decision-
support systems) in food consumption is relatively new, there is 
still limited work assessing the relative merits of either decisions 
support tools or automated decision tools compared with typical 
interventions (e.g., financial, behavioural). Given that adoption of 
decision-support tools in food retailing is expected to rise offline 
and particularly online [50-57,61, 78,79,] a better understanding 
of public appraisals is needed of the types of tools used and their 
function.  [61] conducted several in-depth interviews with experts 
(i.e., academics in fields of research on recommender systems, 
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decision aids, digital marketing, consumer decision making) and 
consumers to investigate appraisals of technological decision-
support tools when used to inform healthy and sustainable food 
choices online. In the main, the findings suggest that experts 
and consumers are favourable towards tools that are tailored to 
individuals and provide rationales for suggested food options by 
way of labels and accompanying text. The value of having a decision 
support tool that identifies products that would be of interest to 
shoppers critically depends on the functionality of the system and 
how the options are presented. That is, favourability of a decision 
support tool depends on how effective it can be, which in turn 
depends on optimising its efficiency to recommend food options, 
while respecting data privacy issues, and other associated factors. 
Moreover, rather than fully automating shopping, the provision of 
a list of recommendations that could be vetoed or refined by the 
shopper was seen to be preferable. Clearly this also indicates that 
a choice preserving process is necessary for any new decision-
support tool to be fully adopted. One concern highlighted in Jansen 
et al. (2023) and others [80,81] is the extent to which explicitly 
signalling options as sustainable are likely to backfire when it 
comes to actual selection of those options. Put simply, decision 
support tools that recommend options that have lower associated 
carbon emissions would simply be a turn off to consumers.

Speaking to previous concerns [61,80,81], the present findings 
show that there is a correspondence between motivations to eat 
more sustainably, and judged ethicality and efficacy of technological 
interventions. From a policy perspective, there is much light to 
be taken from the findings from this and other corresponding 
research [61]. Across the different types of appraisals (i.e., overall 
preference, overall endorsement, ethicality, efficacy), technological 
interventions, particularly recommender decision-support tools, 
fare well. The findings from the present study are especially 
informative because they also concern relative assessment of 
technological interventions to other categories of interventions, 
and between variants within the same category. Of all 18 variants 
(six of each of behavioural, financial, technological categories), the 
second most preferred intervention was the recommender system 
that presented sustainable food choices. More specifically, of the 
six variants of technological interventions, those that automated 
shopping decisions (either for health or sustainability) were 
preferred the least. Even when it came to final endorsements, 
technological interventions were equal to financial interventions, 
both of which exceeded rates for behavioural interventions.

If technological interventions are considered a viable means of 
promoting sustainable and healthy food consumption with good 
supporting evidence of efficacy, then communication of this would 
be consistent with public appraisals on this basis. Additionally, to 
promote adoption of recommender systems, to align with public 
interest, consumers should be made aware that options that suit 
their motivational interests are the means of creating efficiencies 
in their shopping routines, with a function that enables vetoing or 
refinement of the recommendations helps preserve their ultimate 
choice in what they buy. What is needed is a way to borrow from 
behavioural interventions, which were judged as more ethical 

than technological ones. Transparency of information is key, so 
flagging that the tools have an inbuilt provision of explanations 
for recommended options through additional labelling and text to 
support suggested options.

Financial Interventions

Financial interventions have previously been considered as 
methods of inducing behavioural change, such as taxation alone 
[82, 26-29] or combined with subsidies [4]. Work of this kind 
provides a mixed picture of the extent to which different types of 
financial interventions are effective in increasing healthy eating 
or sustainable consumption. For instance, [4] showed that a 
redistributive pricing system was overall more effective than 
taxes, or behavioural change interventions (e.g., labelling, social 
comparisons) alone, but most effective when combined with 
behavioural interventions. Moreover, public appraisals of financial 
interventions, for promoting behavioural change either in line with 
healthier food options, or sustainable consumption, is mixed, with 
redistributive pricing systems considered more ethical than taxes 
alone.

Considering their relative standing to other categories 
of interventions, as well as different types, the present study 
shows that the most preferred intervention of all 18 types was 
discounts for healthier foods. In fact, this along with discounts on 
environmentally sustainable foods were ranked higher than taxes 
alone, and particularly redistributive pricing systems. Overall, 
financial interventions were estimated to be the most effective in 
generating behavioural change, regardless of where behavioural 
change was intended to be achieved and received the most 
endorsements. Motivational factors clearly need to be considered 
since those motivated to eat healthily tended to show higher 
ethicality judgments for financial, but that motivation towards 
healthy eating and sustainable consumption corresponded with 
appraisals of efficacy. Taken together, the findings point to specific 
types of financial interventions being appraised positively by the 
public, namely discounts.

It is important to note that, financial interventions were no 
less ethical than behavioural interventions that were appraised as 
generally highly ethical. However, if policies are designed such that 
regressive interventions are to be adopted, then public appraisals 
suggest that taxes and redistributive pricing systems are neither 
seen as effective or ethical as compared to discounts. There may 
well be empirical evidence that indicate that trialled interventions 
of taxes and redistributive pricing systems do lead to successful 
behavioural change, either in the laboratory [4] or in the field [83]. 
However, the findings from the present study show that they do not 
fare especially when compared to other categories of interventions 
(e.g., behavioural, technological), or against specific types of 
financial interventions (e.g., discounts). The practical insights from 
the present findings are that there is close alignment between 
public appraisals of, and empirical evidence for, price reductions 
(e.g., coupons, vouchers) on foods that are healthy and sustainable 
[84-86]. In fact, it is likely that the discounts in the present study 
were a contributing factor to the high rates of endorsement, 
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preferences, and efficacy ratings of financial interventions overall. 
Moreover, given that efficacy ratings were lower for those with 
higher incomes adds further support to pricing systems that 
introduce lower costs for particular types of foods, to be promoted 
specifically to demographic groups that would in fact use them, and 
benefit from them the most.

Behavioural Interventions

Work examining the use of behavioural interventions to 
promote healthy eating and sustainable consumption is vast 
[87], and there are various positive illustrations of their efficacy 
[88-90], as well as concerns over their reliability [90]. One 
emerging trend is to treat behavioural interventions as providing 
a supporting role to other common regulatory tools [3,91,92], or 
to combine behavioural interventions. The principal problem for 
behavioural change interventions, and for that matter, most efforts 
to support behavioural change, is that even if they do initially show 
adjustments in line with predictions, the change does not continue 
over time. When it comes to food consumption habits, the dynamics 
of personal, economic, social and cultural factors may conflict 
in ways to resist any sustained change. In fact, this was observed 
in studies on behavioural change of dietary habits as early as the 
1940s (Lewin, 1942). Wood and Neal (2016) provide an analysis 
of research on behavioural change in the food domain which show 
the commonality of what they refer to as the ‘triangular relapse 
pattern’. Prior to the intervention, a sample shows high intake of 
high energy content food. During and shortly after a behavioural 
intervention, there is a sharp shift to lower intake of high energy 
content food and increase in intake of nutritionally rich foods, and 
then a regression back to pre-intervention levels, worse still if they 
regress back further than at the start. Experiences of this kind are 
likely to be common to most, given that changing eating habits 
is one of the most common areas where people are motivated to 
change. In line with this, the present study shows that motivations 
to increase healthier eating is stronger than for sustainable 
consumption. This might explain why, in the present study, 
behavioural change interventions were the least endorsed, and had 
overall lower efficacy ratings compared to financial interventions. 
The third preferred of all 18 types of interventions was food labels 
that indicated the environmental sustainability of food products. 
The next most preferred was food labels that signalled nutritional 
values of foods. Taken together, there is strong preference for 
food labels, and in the main, behavioural interventions are judged 
as highly ethical. This is most likely because all of the examples 
included in the present study were transparent, and explicitly 
choice preserving.

Building on insights from the present findings, and taken 
together with empirical work, from a policy perspective, labelling 
on packaged food is positively appraised by the public, but food 
labelling of various kinds designed to promote behavioural change 
fail to achieve reliable and sustainable change (for recent review, 
[3]). However, if combined with interventions that generate actual 
behavioural change, then there are complementary benefits to 
communicating interventions that are employed that are viewed by 

the public as ethical and are empirically shown to be efficacious.

Limitations and Future Directions

Whilst we sought to include a diverse sample of participants in 
the current study, the distribution of non-UK to UK participants was 
skewed. Although analyses were conducted to assess the extent to 
which sample differences affected the patterns of findings, support 
for food policies has been shown to differ by country [31]. Follow 
up work should therefore address the imbalance so that a broader 
range of countries would be included to assess the generality of 
public appraisals revealed presently.

Second, the main focus of the present study was to examine 
public appraisals of three categories of interventions, designed 
to improve healthy or sustainable consumption. However, this 
excludes interventions that target both at the same time and the 
possibility that appraisals could be additive. A follow up study 
could further examine whether public appraisals for combinations 
of interventions as well as interventions designed to target more 
than one behavioural outcome.

Conclusion

Public appraisals of three categories of interventions 
(behavioural, financial, technological) reveal financial interventions 
as more efficacious, but no less ethical, than behavioural 
interventions. In the main, using a distributive pricing system 
(Taxes + Subsidies) appeared to be judged as the least ethical of 
all, and of the least efficacious for either healthy or sustainable 
consumption. Using discounts in either context was appraised 
as highly ethical and efficacious, and ranked the highest in terms 
of overall preferred intervention. In general, technological 
interventions were marginally less ethical than behavioural 
interventions, and less efficacious than financial interventions. 
However, overall endorsement accorded with appraisals of efficacy 
rather than ethicality, given that the public considered that financial 
interventions and technological interventions should be adopted 
more than behavioural interventions.
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