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Abstract
Objective It remains unclear which interventions are effective in promoting more environmentally sustainable 
food choices within online grocery shopping environments. We set out to (1) use a plug-in (browser extension) to 
implement a pilot randomised controlled trial of eco-labels providing information on the environmental impact of 
specific food products, and (2) collect data to inform a larger trial investigating the effectiveness of eco-labels and 
other interventions promoting environmentally sustainable online food purchases. The plug-in was custom-built and 
active on a large UK supermarket website, accessed using the Google Chrome browser on a desktop or laptop.

Results Of the 504 participants screened, 161 met eligibility criteria and were invited to participate in the study. 57 
of these downloaded the plug-in (23 in the control group, 34 in the intervention group), of which 22 shopped at 
least once over the 1-month trial. There was no significant difference in average eco-score of purchases between the 
control and intervention groups (mean ± SD: 32 ± 13 vs. 41 ± 14; p = 0.22). 69/161 eligible participants responded to a 
follow-up survey and suggested technical support, reminders, greater incentives, and more information about eco-
labels were needed for the full trial. We showed that it is feasible to evaluate online grocery shopping interventions 
without the collaboration of a supermarket using a web browser extension.

Trial registration This pilot trial was not registered, as its main purpose was to test the implementation of the plugin 
and gather data useful for planning the main trial, which is registered under ISRCTN18800054 as of 27/03/2024.
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Introduction
The need to meet environmental sustainability targets, 
such as limiting the global mean temperature rise to 
under 1.5 °C, has driven efforts to reduce the impacts of 
the food system, which currently accounts for a third of 
global greenhouse gas (GHG) emissions [1, 2]. Dietary 
change is necessary to achieve these environmental tar-
gets - improvements in production methods will not be 
sufficient [3, 4]. Simultaneously, there is a rising preva-
lence of overweight, obesity, and non-communicable 
diseases due to poor diet [5, 6]. A global dietary shift 
towards cereals, fruits, vegetables and pulses could sig-
nificantly reduce food system emissions from red meat 
and milk production, as well as prevent up to 11.5 million 
diet-related deaths per year [7]. As such, encouraging the 
public to make more sustainable and healthier choices 
is crucial to reducing GHG emissions and improv-
ing health, both of which are high priorities of the UK 
government.

Online supermarkets provide an opportunity to imple-
ment interventions with a broad reach to address these 
challenges, given the growing popularity of online gro-
cery shopping, which reached 12% of UK sales in 2022 
[8]. One potential way to encourage sustainable choices 
in this environment is with eco-labels that provide infor-
mation on the environmental impact of foods. Eco-
labelling was found to be effective in a systematic review 
including 56 studies published up to 2019 [9]. However, 
most included studies were conducted in simulated envi-
ronments, which are known to potentially overestimate 
intervention impacts; the few studies conducted in real-
world settings did not involve online supermarkets [9].

In this pilot trial, we aimed to (1) use a plug-in (browser 
extension) to implement a pilot randomised controlled 
trial of eco-labels to promote more sustainable purchas-
ing and collect food purchase data; and (2) collect data on 
recruitment, attrition, and the barriers and facilitators to 
participation among supermarket customers. The results 
will inform a larger trial investigating the effectiveness of 
eco-labels and other interventions promoting sustainable 
food purchases within a real online grocery environment 
in the UK.

Method
Study design and participants
This was a parallel 2-arm pilot randomised controlled 
trial with a 1:1 participant allocation ratio among shop-
pers on the website of a UK supermarket in September 
and October 2023, complemented with online surveys 
to collect data on socio-demographic characteristics and 
experiences of participation.

Participants were recruited from the online research 
platform prolific.com. Participants were eligible for the 
trial if they lived in the UK, were aged 18 years or over, 

were the primary grocery shoppers for their household, 
and indicated that they shop online for groceries at least 
twice a month. Further, they usually shopped at or were 
willing to shop at the supermarket that the plug-in was 
designed for, usually used a desktop or laptop and the 
Google Chrome browser or were willing to do so for the 
duration of the study and consented to install the plug-in 
and keep it enabled when they did their shopping.

Participants were randomised to complete their normal 
grocery shopping under one of two conditions: with eco-
labels visible, providing participants with information on 
the environmental impact of each food item they viewed 
online versus no eco-labels. Our plug-in overlaid the 
eco-labels on the shopping website of the supermarket 
and collected participants’ grocery purchasing data. The 
trial had a 2-week baseline data collection phase, during 
which the eco-labels were ‘off’ for both groups, followed 
by a 2-week intervention period, during which the eco-
labels were turned on for the intervention group.

The study protocol was approved by the University of 
Warwick’s Humanities & Social Sciences Research Ethics 
Committee (HSSREC 187/22–23). All participants pro-
vided written informed consent before the collection of 
data. All procedures were conducted in accordance with 
the ethical standards of the Helsinki Declaration. This 
study is reported in line with the CONSORT guidelines. 
This pilot trial was not registered as the main purpose 
was to test implementation using the plug-in and gather 
data useful for planning the main trial, which is regis-
tered in the BMC ISRCTN registry (ISRCTN18800054).

Sample size
We invited 500 participants to complete the screening 
questionnaire with the expectation that this would allow 
for the recruitment of 100 eligible participants, adequate 
to meet the study aims. However, we had 161 eligible par-
ticipants whom we invited to participate in the trial.

Randomisation and blinding
In the randomisation process, the lead investigator used a 
random-number generator in Excel to generate two inde-
pendent uniformly distributed random numbers between 
0 and 1 for each participant. We then allocated a partici-
pant to the eco-label treatment group if the first random 
number was smaller or equal to 0.5 and to the no-eco-
label group otherwise. Complete participant blinding was 
not possible due to the visible nature of the eco-labels, 
and researchers were also not blinded, as group assign-
ments were accessible to the team.

Intervention
Colour-coded eco-labels providing eco-scores for food 
and drink products were shown alongside products on 
the website of a large UK supermarket to the intervention 
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group during the intervention period. Products were 
given an overall score of 0-100, categorised into seven 
groups A (best) to G (worst) based on the environmen-
tal impact of their constituent ingredients by a com-
mercial company. In brief, our commercial partner 
(Sustained.com) which also designed the eco-labels and 
built the plug-in used in this study [10], mapped each 
food ingredient to life cycle assessment (LCA) data-
bases, such as Agribalyse_v301, and calculated its envi-
ronmental impacts using OpenLCA software across the 
16 categories defined by the Product Environmental 
Footprint (PEF) methodology [11]. The ingredients were 
then scored by summing all PEF impacts, with higher 
scores corresponding to larger environmental impacts 
and lower scores reflecting more eco-friendly ingredi-
ents. Each food product’s impact was calculated using 
the scores from the ingredients it contained, adjusted by 
weight.

Data collection procedures
Participants provided consent and completed a screen-
ing survey (supplementary file) administered online via 
Qualtrics to assess eligibility. Following this, eligible par-
ticipants completed a baseline survey (supplementary 
file) to collect data on socio-demographic characteristics 
and received instructions and a customised download 
link to the plug-in. After installing the plug-in, partici-
pants were asked to complete their normal online gro-
cery shopping on the supermarket website over 4 weeks. 
During this period, the plug-in collected data on partici-
pants’ grocery purchases. At the end of the intervention 
period, participants completed another online survey 
(the follow-up survey, supplementary file), providing 
quantitative and qualitative data about their experiences 
of participation, using the plug-in, and the eco-label 
intervention. Participants were reimbursed for complet-
ing online surveys and received £5 compensation for 
completing at least one shop with the plug-in installed 
during the 4-week study duration. Figure 1 illustrates the 
study design and participant flow.

Data analysis
Descriptive statistics were used to examine socio-demo-
graphics, participation rates, attrition rates and experi-
ences of participation recorded in the follow-up survey. 
Free-text responses to the follow-up survey were ana-
lysed using qualitative content analysis, with themes 
identified inductively through close reading of the data 
in Excel. Differences in the mean eco-score of baskets 
between groups (based on the same methodology as the 
scores on the eco-labels) were checked with t-tests. Sta-
tistical analysis was conducted using STATA 18 (Stata-
Corp LLC, TX, USA) and qualitative analysis in Excel.

Results
Using a custom-built plug-in we were able to implement a 
pilot randomised controlled field trial in which eco-labels 
were displayed to intervention participants and data were 
collected on their purchasing behaviour, which could be 
matched to participant data from online surveys.

The 504 Prolific participants screened were similar in 
terms of gender composition, but younger (p < 0.001) 
and more highly educated (p < 0.001) than the population 
average (Table 1). Out of the 504, 161 were found eligi-
ble and invited to join the study. The eligible and invited 
sample were younger (p = 0.039) and had higher income 
(p < 0.001) compared with the screened participants who 
were ineligible. Fifty-seven of those invited installed 
the plug-in. Those who installed the plug-in were more 
educated (p = 0.032) and had higher average income 
(p < 0.001) than those who were eligible and invited but 
did not install the plug-in, but the groups were similar 
in terms of age and ethnicity. Both eligible and invited 
participants, as well as those who installed the plug-in, 
were mostly women, aged 18–59, with at least an under-
graduate degree or higher, and predominantly identified 
as white ethnicity. Of the 57 participants who installed 
the plug-in, only 22 participants shopped at least once 
over the 1-month trial period (10 shopped once and 12 
shopped twice or more).

The 161 eligible participants invited to join the study 
were also invited to complete the follow-up survey. Out 
of these, 69 responded. Most participants who responded 
to the follow-up survey reported installing the plug-in 
(61/69), with 4 of the 61 misreporting, as only 57 had 
actually installed the plug-in. Of the participants who 
reported installing the plug-in, most reported that they 
did not have problems with it (59/61) (Table  2). Those 
who did not install it gave the following reasons: did not 
know how to install the plug-in, mistrust, and corrupted 
plug-in. Most participants who did install the plug-in 
reported that they had not uninstalled it at the time of 
the follow-up survey (51/59). Those who uninstalled it 
cited mistrust and security concerns as the reasons, or 
because the study was over without specifying a further 
reason. Most participants who reported that they did not 
uninstall the plug-in indicated that they were not plan-
ning to because they liked the information that the plug-
in gave them and would continue to use it (Table 2).

Of 59 follow-up survey participants who reported 
installing the plug-in, 43 reported doing some or none 
of their household grocery shopping at the online super-
market rather than all, as requested (Table  2), because 
they forgot, did not have the time, had to go to the shop 
in person, or because other household members did the 
shopping or for supermarket-specific reasons like costly 
products, product unavailability, or having a loyalty card 
at a different supermarket.
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Fig. 1 Diagram showing the flow of participants through the data collection process
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All 20 participants in the intervention group who 
responded to the follow-up survey reported noticing the 
eco-labels. All 20 reported they were easy to understand, 
and 13 of these used the eco-labels when deciding what 
to buy. Eight participants reported that the eco-labels 
made them change their minds about what to buy, with 
seven of these indicating they would purchase the items 
they had switched to again in the future (Table 2). Those 
who reported that the eco-labels did not influence their 
purchasing said they were too busy; wanted to stick with 
what they usually buy; needed the unsustainable items; 
were already buying sustainable products; mistrusted the 
labels; or found the sustainable foods too expensive.

The average (± standard deviation) eco-score of the 
basket of products purchased in the intervention period 
was 32 ± 13 in the control group and 41 ± 14 in the inter-
vention group. As expected, as this was a pilot trial, the 
difference of 9.5 was not significant, with a p-value of 
0.22. The difference in the mean change from baseline 
to intervention periods was also not significantly differ-
ent (p = 0.66, -4 ± 2 in the control group, -14 ± 42 in the 
intervention group). The longitudinal estimates were less 
precise because number of participants that shopped at 
least once in the baseline period as well as at least once 
in the intervention period was much lower, and the stan-
dard deviation in basket eco-scores within individual 

participants (16.2) was almost as large as the one between 
participants (16.4).

Discussion
Our pilot trial on the use of eco-labels to promote envi-
ronmentally sustainable choices in online grocery shop-
ping, using a plug-in on the website of a real supermarket, 
showed the feasibility of the approach. We gathered valu-
able insights and preliminary findings that will improve 
the design and implementation of the larger-scale trial.

The percentage of eligible participants who down-
loaded the plug-in was lower than expected (35%). Our 
follow-up survey revealed that participants did not trust 
the plug-in due to security concerns, and some reported 
they did not know how to install it. To address these 
concerns and increase the percentage of people who 
download plug-ins for research it may help for partici-
pants to have access to additional information (e.g. ethics 
approval documents and information on data protection) 
and links to the affiliated institutions and online profiles 
of the researchers involved, confirming the project’s legit-
imacy. Support for those with technical difficulties could 
be provided by videos offering step-by-step instructions.

To respond to participants’ queries about the legiti-
macy of the eco-label scores in our larger trial, we have 
developed information on the study webpage [10] to help 

Table 1 Summary statistics of study participants
UK Census 
2021
%

Characteristics of study participants Eco-basket 
score#

Mean ± SD

Number of 
purchased 
products
Mean ± SD

Total cost (£)
Mean ± SDScreening 

survey
n (%)

Eligible and 
invited$

n (%) /
Mean ± SD

Installed 
plug-in
n (%)/
Mean ± SD

Total participants, N 504 161 (32%) 57 (35%) 36.06 ± 25.45 28.52 ± 19.26 71.27 ± 47.86
Gender
 Women 51% 243 (48%) 75 (47%) 28 (49%) 40.42 ± 27.31 28.29 ± 19.59 76.47 ± 49.59
 Men 49% 261 (52%) 86 (53%) 29 (51%) 30.17 ± 21.93 28.83 ± 19.24 64.26 ± 45.56
Educational level
 <= Tech/comm college 66% 208 (42%) 60 (37%) 16 (28%) 31.09 ± 19.01 26.64 ± 18.06 56.49 ± 36.93
 >= Undergrad degree 34% 296 (58%) 101 (63%) 41 (72%) 39.47 ± 28.87 29.81 ± 20.22 81.43 ± 52.26
Age Group
 18–59 55% 430 (85%) 145 (90%) 48 (84%) 30.33 ± 20.91 30.52 ± 21.94 69.03 ± 52.60
 60–84 22% 74 (15%) 16 (10%) 9 (16%) 50.93 ± 30.61 23.27 ± 7.54 77.12 ± 33.36
Ethnicity
 White 82% - 61 (78%) 44 (77%) 36.68 ± 25.95 26.40 ± 15.99 66.12 ± 40.10
 Other 18% - 16 (22%) 13 (23%) 28.25 ± 18.91 55.00 ± 36.94 136.71 ± 90.71
Lone parent household⁺ 11% - 22 (28%) 11 (19%) 37.50 ± 26.99 26.00 ± 17.72 50.76 ± 28.84
Average Income‡ £37,622 - £33,130.55 ± 

£23,251.66
30,604.08 ± 
£20,648.02

-

 <= £20,000 - - 26 (16%) 21 (37%) 21.83 ± 22.86 21.83 ± 22.86 40.85 ± 35.99
 > £20,000 - - 135 (84%) 36 (63%) 43.17 ± 23.90 32.44 ± 17.75 86.48 ± 46.11
⁺ Lone-parent household - A household with a single adult living with children
‡ Per-person equivalent income, calculated from household income and composition by the researchers
$ There were actually 173 eligible but due to human error not all of these were invited to install the plug-in and participate in the pilot trial
# Scores are between 0 and 100; A lower score is more sustainable
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future participants understand how the eco-score is cal-
culated and why a product’s eco-score may be lower or 
higher than expected. If participants believe a product’s 
eco-score is incorrect after reading the information avail-
able, they can report this via the plug-in, and our team 
will review and provide feedback.

The percentage of participants who shopped through-
out this study was lower than expected. This may have 
been partly because of the relatively short intervention 
period. Additionally, some participants revealed that they 
forgot to complete their regular shopping with the plug-
in or that other household members had completed their 
shopping during the study duration. Those who do not 
usually shop at the supermarket used in this study gave 
many reasons for not completing their shopping with 
the plug-in. We anticipate that addressing these issues 
would help increase the percentage of people who shop 
using a plug-in in research studies. In the larger trial, we 
will have a longer duration and will not include a base-
line period, as our pilot showed that there is no efficiency 
gain from focusing on intra-participant variation in pur-
chases. In addition, we will not recruit participants who 
usually shop at other supermarkets. We will send regu-
lar reminders to participants to shop using the plug-in, 
and if they have not already downloaded it, to do so. We 
will offer future participants the option of downloading 
the plug-in onto an additional desktop/laptop within the 
same household. We will also increase compensation 
to appropriately reward participants for their time and 
effort.

Limitations
Participants were recruited from an online research 
agency on a Monday morning. The study was advertised 
at 8 am and by 8.03 we had reached our intended partici-
pant numbers. In addition, the trial required the use of a 
laptop/desktop. For these reasons, the sample used in this 
study probably excluded certain demographic groups, for 
example, those who are more likely to use mobile phones 
or tablets for online shopping are unlikely to represent 
the general population of UK online grocery shoppers.
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