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Abstract

As population growth continues, sustainable food behaviour is essential to
help reduce the anthropogenic modification of natural systems, driven by
food production and consumption, resulting in environmental and health
burdens and impacts. Nudging, a behavioural concept, has potential
implications for tackling these issues, encouraging change in individuals’
intentions and decision-making via indirect proposition and reinforcement;
however, lack of empirical evidence for effectiveness and the controversial
framework for ethical analysis create challenges. This systematic review
evaluated the effectiveness of nudging interventions on sustainable food
choices, searching five databases to identify the effectiveness of such
interventions. Of the 742 identified articles, 14 articles met the eligibility
criteria and were included in this review. Overall, the potential of certain
nudging interventions for encouraging sustainable food choices were
found in strategies that targeted ‘system 1’ thinking (automatic, intuitive
and non-conscious, relying on heuristics, mental shortcuts and biases),
producing outcomes which were more statistically significant compared
to interventions requiring consumer deliberation. Gender, sensory
influences, and attractiveness of target dishes were highlighted as pivotal
factors in sustainable food choice, hence research that considers these
factors in conjunction with nudging interventions is required.
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Introduction

Population growth, increased per capita global affluence, urbanisation, increased
food productivity and food diversity, decreased seasonal dependence, and food
prices have caused major shifts in global dietary and consumption patterns
(Lassalette et al., 2014; Tillman and Clark, 2014; Davis et al., 2016). Westernisation
of food consumption has occurred in population growth regions over the last 50
years, increased demand for meat and dairy, empty calories and total calories
has altered the global nature and nutrient transition scale of food consumption
(Kearney, 2010; Tillman and Clark, 2014). The Food and Agriculture Organisation
of the United Nations (FAO) suggest that food production will have to increase
by 70% to feed an additional 2.3 billion people by 2050, with the majority of this
population growth occurring in developing countries (FAO et al., 2020).

The 2019/20 annual global production of cereal grains (2.7 billion tonnes) alone is
capable of providing adequate nutritional energy to 10-12 billion people (Cohen,
2017; FAQO et al., 2020). However, issues surrounding the allocation and utilisation
of cereal grains has led to 43% being used for human food consumption, 36%
for animal feed and 21% for other industrial uses such as biofuels. This utilisation
can price the most vulnerable people out of the world grain market, limiting food
choices, purchases, and human wellbeing (Cohen, 2017). The FAO estimate that
8.9% (690 million) of the global population are undernourished and 9.7% (750
million) are exposed to severe levels of food insecurity (FAO et al., 2020).

Global food production is a significant driver in the anthropogenic modification
of natural systems, causing burdens and impacts on both the environment and
human health. Externalities including environmental impact (e.g., climate change,
biodiversity loss, and natural resource depletion), and negative impacts on
human health and culture (e.g., obesity, cancer, diabetes, loss of cultural heritage,
impacts on rural businesses, access to green spaces) are generally not included
in the price of commodities (Lassalette et al., 2014; Beattie and McGuire, 2016,
Benton, 2016; Notarnicola et al., 2017; Schanes et al., 2018; Sustainable Food
Trust, 2019; Taghikhah et al., 2019; Viegas and Lins, 2019). Encouraging consumers
to adopt more sustainable food behaviour, such as locally sourced foods or diets
containing less meat, is essential to reduce the impact of food production and
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consumption, especially in developed countries (Kerr and Foster, 2011; Schoesler
et al., 2014; Hartmann and Siegrist, 2017; Ferrari, et al., 2019; Hedin et al., 2019,
FAQO, 2019; de Grave et al., 2020).

Sustainable consumption (SC) was first highlighted in the 1992 United Nations
Conference on Environment and Development, chapter 4 - Agenda 21 (UNCED,
1992), and defined in the 1994 Oslo Symposium on Sustainable Consumption as:

the use of services and related products which respond to basic
needs and bring a better quality of life while minimising the use of
natural resources and toxic materials as well as emissions of waste and
pollutants over the life cycle of the service or product so as not to
jeopardise the needs of future generations. (United Nations, 2020, p.8)

The 2018 Third International Conference of the Sustainable Consumption Research
and Action Initative (SCORAI) in Copenhagen highlighted the role of behavioural
economics and related strategies on consumption routines to assist SC (SCORA,
2018). Hence it is vital to understand human behaviour as complex and influenced
by cognitive bias and heuristics (Fischer et al., 2012; Lehner et al., 2016).

Kahneman (2011) proposed that human thinking is driven by two systems:

e system 1- automatic, intuitive and non-conscious, relying on heuristics,
mental shortcuts and biases

e system 2-intervening, deliberate and conscious, relying on the
availability of information and cognitive capacity to process
information to make rational choices

Both are susceptible to 'nudges’ that encourage behavioural change within civil
society (Allcott and Mullainathan, 2010; Kahneman, 2011; Fischer et al., 2012;
Marteau, 2017). Richard Thaler and Cass Sunstein first popularised the term
‘nudge’ in the book Nudge: Improving Decisions About Health, Wealth, and
Happiness (2008), in reference to any characteristic of the decision environment
“that alters people’s behaviour in a predictable way without forbidding any
options or significantly changing their economic incentives” (Thaler and Sunstein,
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2008, p.6). Sunstein (2013) further suggested that nudges can be promising tools
for promoting a broad range of pro-environmental and sustainable consumption
behaviours (Sunstein, 2013).

Nudginginterventions can play an important role in sustainable food consumption
(SFC), helping change consumers food habits in a non-obtrusive, cost-effective
manner by modifying the choice architecture in which consumers operate - thus
steering their behaviour in preferred directions (Torma et al., 2018; Kacha and
Ruggeri, 2019; Vandenbroele, et al., 2019). Hence nudges are the opposite of
coercive policy tools which tackle behaviour change through fines or bans (Ferrari,
et al., 2019). Blumenthal-Barby and Burroughs (2012) describe the ethical issues
surrounding the MINDSPACE framework and identify six principles that can be
used to nudge people: defaults (D); ego and commitment (EC); incentives (I);
messenger and norms (MN); priming (P); and salience and affect (SA) (BIT, 2010;
Blumenthal-Barby and Burroughs, 2012). Descriptive norms, such as incentivising
tools for online shopping, can help encourage pro-environmental behaviour
and the purchasing of green products (Demarque et al., 2015) whilst social norm
interventions, such as those around the use of reusable cups, can help customers
avoid wasteful disposable items (Loschelder, et al., 2019). D and P nudges, such
as visibility, positioning, display area size and quantity, can shift consumers’
purchase behaviour towards more sustainable choices (Coucke, et al., 2019),
whereas environmentally friendly food packaging can produce overall positive
impacts on consumers’ sustainability choices (Ketelsen, et al., 2020).

Nudging is still in its infancy. The UK established the Behavioural Insight Team
in 2009 to help develop the concept of nudge units, initiatives and networks,
whilst The World Bank, OCED and the EU have supported research to further
examine the potential of nudging (Hansen, 2016). Policymakers utilise nudges to
help design, implement and evaluate the appropriate policy instruments to assist
in devising effective policies to enhance sustainable behaviour and counteract
the negative impact of other actors who encourage ‘undesirable’ behaviours
(Lehner et al., 2016; Marteau, 2017). However, nudging has been challenged
and criticised on a number of grounds, including the lack of empirical evidence
proving its effectiveness, the difficulty in putting theory into practice, and for
ethical reasons — i.e. paternalism and reduced human autonomy (Hansen, 2016,
Kasperbauer, 2017).
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Existing systematic reviews (SR) undertaken on nudging interventions on food
choices have mainly focused on human health and diet (Bucher et al., 2016; Wilson
etal., 2016; Broers et al., 2017; Bianchi et al., 2018; Taufika et al., 2019; Vecchio and
Cavallo, 2019), and the environmental impacts on the supply chain (Ferrari et al.,
2019). For example, Ferrari et al. (2019) showed that ‘green nudging’, especially
D, NM, P and SA, has the most significant effect on leveraging more sustainable
practices and behaviours of both farmers and consumers, having the potential to
be used as tools for environmental policy formulation (Ferrari et al., 2019). Bucher
et al. (2016), Broers et al. (2017) and Bianchi et al. (2018) illustrated how altering
placement of food items can produce a moderate significant effect on promoting
healthier eating behaviours through healthier food choices. Bucher et al. (2016)
further suggested that the strength of the nudge depends on the type of positional
manipulation, the magnitude of the change and how far away foods are placed
(Bucher, et al., 2016; Broers et al., 2017; Bianchi et al., 2018). Bianchi et al., (2018)
additionally demonstrated that SA, | and P could increase consumers plant-based
choices by 60-65% (Bianchi et al., 2018). Wilson et al. (2016) illustrated that the
combination of P and SA enable consistent positive influences on healthier food
and beverage choices, making healthier options easier to choose both mentally
and physically (Wilson et al., 2016). Furthermore, Taufika et al. (2019) illustrated
that the combination of SA and MN could be associated with the reduction of
meat consumption (Taufika et al., 2019). Vecchio and Cavallo (2019) suggested
that, overall, nudge strategies successfully increased healthy nutritional choices
by 15.3% (Vecchio and Cavallo, 2019).

Although these results show that nudges are generally effective in promoting
healthier food choices and sustainable practices and behaviours, none of the
studies examined the effectiveness of nudging interventions on SFC. There is
a knowledge gap on the effectiveness of nudging interventions on sustainable
food choices. The goal of this systematic review is to synthesise the empirical
findings of existing published academic literature that has investigated the effect
of various nudging interventions on these choices and therefore upon SFC in
real-life contexts. This paper will:

® examine the evidence around the effectiveness of interventions
for SFC
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® show the factors that influence the effectiveness of interventions

¢ help identify research gaps in current understanding of the field
(Perici¢-Poklepovi¢ & Tanveer, 2019; CEE, 2020)

Methodology

A search was conducted to identify published literature that utilised interventional
and experimental studies to examine nudging interventions to encourage SFC.
The studies were identified using the search strategy and analysed against
inclusion criteria, those studies that met these criteria were further synthesised by
analysing abstracts and full texts. Type of nudges applicable were D, EC, |, MN,
P and SA.

Search strategy
This systematic review was conducted in September 2020. The search terms used
to identify literature from data sources were:

"nudge*” OR "nudging” OR “nudging theory” AND “sustainable* consumption”
AND "food” OR "diet” AND “consumer”.

Using these search terms, published literature were retrieved from online
databases, Web of Science, Scopus, ScienceDirect, EBSCO (Bournemouth
University Library) and Google Scholar?. The title and abstracts of the retrieved
articles were screened for relevance. The potentially relevant articles were
examined for their eligibility to be included in the review, whilst the references of
the eligible literature were screened to identify any additional eligible literature.

Language and date restrictions

Publication dates were restricted to between 2010-2020 in order that only material
released after the publication of Thaler and Sunstein’s (2008) techniques was
considered. Only literature published in English were included.

2 "effectiveness” AND “interventions” included for ScienceDirect and Google Scholar due to large size

of articles found. ScienceDirect did not accept wildcards (*).
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Selection criteria
The inclusion criteria for selecting eligible literature were:

e Full test peer-reviewed studies in English language
® Primary studies between 2010-2020

e Studies should examine the effectiveness or impact of nudges on
sustainable food choices

® Randomised control trial studies or have a ‘control’ to ensure empirical
evidence

¢ The study should measure sustainable food choices as one of its
outcomes via dietary choices i.e., less meat more vegetables

‘Grey' literature such as reports and letters were excluded as they were not
peer-reviewed.

Selection process

A total of 742 eligible studies were retrieved from the data sources using the
aforementioned search strategy, 6 from Web of Science, 338 from ScienceDirect,
9 from EBSCO (Bournemouth University Library), 379 from Google Scholar
and 8 from Scopus. After reviewing titles and abstracts, 614 were excluded
(Fig 1). The remaining 128 studies were assessed against the inclusion criteria,
resulting in exclusion of 102 studies, leaving 26 for further review. 12 articles were
further excluded owing to collection of empirical evidence being conducted
in a laboratory setting or online surveys, holding the potential for behavioural
bias, resulting in 14 articles that were based in a naturally occurring setting i.e.,
supermarket/canteen. Searching reference lists of the remaining 13 articles, 1
further article was obtained, creating a total of 14 articles for the SR (Fig 1).
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Figure 1: ROSES Flow Diagram - illustrating search progression and
elimination of literature for SR (Haddaway et al., 2017)
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Data extraction and synthesis

From the 14 eligible articles basic descriptive data were recorded to ensure
quality assessment, including study design, year of data collection, country of
residence, target subjects, sample size and intervention setting. More detailed
data extraction included: intervention strategy; outcome measured; data analysis
method; main findings; and effectiveness of intervention when evaluated against
sustainable food choices i.e., less meat more vegetables.

The simple mnemonic MINDSPACE framework was utilised to identify the nine
robust nudges that can influence behaviour: messenger; incentive; norms;
defaults; salience; priming; affect; commitments; and ego — MINDSPACE (BIT,
2010). For this SR, they have been grouped into six categories — D, EC, |, MN, P
and SA (Table 1) (Blumenthal-Barby and Burroughs, 2012).
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Table 1: Description of six categories of nudges

Nudge Description

Messenger & Norms To affect decision behaviour, people are
heavily influenced by who communicates.

Incentive To motivate change in behaviour by
predictable mental shortcuts, such as
strongly avoiding losses or rewards.

Default To cultivate behaviour that encourages
“go with the flow” of pre-set options.

Salience & Affect To influence behaviour and decision
making by bringing attention to what

is novel and seems personally relevant,
triggering emotional associations which
can shape actions.

Priming Utilising subconscious cues to influence
behavioural strategically.

Ego & Commitment Achieving long-term behavioural change
by utilising public promises, reciprocate
acts, self-esteem and self-image.

There are many frameworks that help identify key concepts and nudges to
influence behaviour towards healthier choices. The TIPPME framework (Typology
of Interventions in Proximal Physical Micro-Environments) aims to reliably
classify, describe and enable more systematic design, reporting and analysis
of interventions in order to help change behaviour across populations utilising
nudges D, P, SA to change selection, purchase and consumption of foods
(Hollands et al., 2017). Applying EC, MN, SA nudges, the SHIFT framework aims to
encourage consumers into pro-environmental behaviours when the message or
context influences psycological factors, such as social influence, habit formation,
individual self-feeling, cognition and tangibility (White et al., 2019). Chance et al.’s
(2014) The 4P’s framework aims to integrate nudges within a dual-system model
of consumer choice by targeting possibilities, process, persuasion and person,
using nudges D, EC, MN, P, SA. Kraak et al. (2017) extend this framework by
suggesting a marketing mix and choice architecture 8P’s framework, highlighting
the potential to promote and socailly normalise healthy food environments. This
works by utilising nudges D, EC, I, MN, P, SA encouraging voluntary changes
made to the properties of the environment and food being sold (place, profile,
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portion, pricing, promotion) and volunatry changes made to the placement of
food sold (healthy default picks, priming/prompting, proximity (Kraak et al., 2017).

Study quality assessment

To assess the quality of data obtained from the eligible studies a rating scheme
was utilised, ranging from weak (*) to very strong (****). The principles of the
ratings were based on study design, selection bias, sample size, duration of study,
and risk of bias from missing information (Table 2). The rating scheme was adapted
from a previous study undertaken by Nermnberg et al. (2015) who successfully
utilised this method to rate and assess the effectiveness of interventions on
vegetable intake in a school setting.

Table 2: Definition and explanation of study quality assessment
(Ngrnberg, et al., 2015)

Rating | Definition Study Description Design & Methods

* Weak Three of more of the following | Design of intervention or
details are missing: intervention | statistical methods are flawed.
setting, design, duration, RCT
or control, statistical analysis.

i Moderate | One or two missing details and | Small sample size (<50) and/or
satisfactory presentation. short duration (<1 week).

oxk Strong One or two missing details and | Large sample size (>100) and/
clearly presented. or longer duration (>1 week)

rkk Very Strong | All details evident and clearly Large sample size (>100)
presented. and/or longer duration (>1

week). Includes any or all of
the following: population
randomly allocated or
matched for intervention

or control and validated
assessment.

Results

Overall effectiveness of nudging interventions on SFC

The 14 articles included in this SR all focused on SFC in the form of food choice
behaviour and were conducted in North America and Europe. Interventions were
conducted at supermarkets, canteens, cafeterias, restaurants or cafeterias at
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universities, workplace, senior activity centres and the Institute Paul Bocuse. The
subjects consisted of students, university staff, workplace employees, retirees,
and the general population. Five studies used SA as the core nudge, three used
a P/SA combination, two used a D/P combination, one used P, one used D, one
used D/SA combination and one used I/MN/SA combination. The intervention
strategies, intervention duration and sample sizes were largely heterogeneous
across all studies (Table 3).

The different strategies and methods applied to implement the varying nudges
illustrated differing effectiveness (Table 4). The studies utilising nudges SA (Gravert
and Kurz, 2019; Kurz, 2018), P (Garnett et al., 2019), D/P combination (Coucke et
al., 2019; Vandenbroele et al., 2018) and D/SA combination (Campbell-Arvai et
al., 2014) provided statistically significant impact for increasing sustainable food
choices. However, studies thatimplemented D (Zhou et al., 2019), P/SA combination
(McBey et al., 2019) and SA (Piester et al., 2020; Salmivaara and Lankoski, 2019,
Slape and Karevold, 2019) were not statistically significant. One study which utilised
P/SA combination (Ohlhausen and Langen, 2020) showed statistical significance
with regards to SA but not P, whilst a P/SA combination (Kaljonen et al., 2020)
and I/MN/SA combination (Becchetti et al., 2020) illustrated marginal statistical
significance, highlighting the potential use of these combinations.

Data quality assessment

Twelve studies were randomised control trials (RCT), duration of interventions
varied considerably, ranging from 1 day to 3 years, three studies did not specify
the intervention duration. All studies, bar one, had a large sample size (>100) and
one lacked sufficient statistical analysis. The quality rating of the included studies
was strong to very strong with a mean rating of 3.2 and standard deviation of 1.08
(Table 5).

Sustainable food choices

In total, five of the studies utilised the nudge SA to encourage SFC (Kurz, 2018;
Gravert and Kurz, 2019; Salmivaara and Lankoski, 2019; Slape and Karevold, 2019,
Piester et al., 2020). The main strategy utilised consisted of signage, ranging
from descriptive menus to visual environmental information. Gravert and Kurz
(2019) suggested that introducing two different menus, 1 x meat and fish dishes
1 x vegetarian and fish dishes — meat or vegetarian choices were available upon

27



POPULATION AND SUSTAINABILITY VOL 5, NO 2, 2021

aul| 194nq
UOo 111} POO} UelielaBan
Buluonisod :uepio pooy ‘z

juswdojensp

sao10yd
adipai—9| seakojdwg
youn| A|pusiy-arewip TS puejuiq
1sow Jo seakojdwa VS |20 | 1ueINEISal (FANS) 93N1ISU| o /102-¥102
Bulwioyul :jage| e1ewpd | d| erewip-gg| JUSWIUOIIAUT YSIuul Apnis poyoD "“|e 1@ uauoljey|
s1onpoud
Ainod pehe|dsip o
Ayuenb Buiseaiour 7
azls eale
Ke|dsip ay1 Buibiejus *| suonendod |eseust) (umousjun)
ein Aiynod d Jaunod AyD ueadoung
Jo Aljiqisia dueyug a | peyadsioN Jayoing —1evewsadng 10y 610Z "“|e 1@ dno)
(|]oauod % Ajuo
UOIBWIOUI 'UOeWIOJUI
+ }Neyep 3 neyep)
sadA} nuswi jusiayip
§) d:
b PUIPINCIC ¢ SSE4d ubissp |elio1oe}
Buijeadde 01 Buijeaddeun s1oalgns usamiaq
6 ) :
wolj s|eaw uelielaban sjuspnis axenpelbispun | gZxgxz 1Y ¢ 9seyd ) TR
Jueban jo Buneu ;| aseyq
VS (po109|8s Ajwopuel) Aaains |euoinoes 102
uonusAleul eseyd -z al| swepnsoze sue@alued AUSIaAIUN ssoud i| aseyd | ‘“|e 18 lealy-|[oqdwe)
syuediyied Anuno)p
ABajeng uonuaniaqul | B6pnN | oz 9jdweg /Bumeg Apmg uBisaq Apnis | /(ereq)ieap /(s)ioyiny

(#1 u) salpnis papnjpul 8y} jo uondudsep uonuUaAIalU| :g d|qel




NUDGING INTERVENTIONS ON SUSTAINABLE FOOD CONSUMPTION: A SYSTEMATIC REVIEW

syeyewladns ul
Buluonisod :uswUOIIAUS
[ea1sAyd o1 wmm:m;u i

sjonpoud jeaw Jo

ualp|iyo ou
sa|dnoo Buiigeyos
s9al11a1 ‘siasn WABL ‘uswi
sse|o Bupjiom ‘syuspnis
a1enpelBiapun ‘uaip|iyo

Bul[ode] [EUSLILOIAUS BunoA yim siusiey aAleleND
:uonewloul Jo Bulwely VS syuedpiped salls Kanins puej10og
pue uonesiyiduis | d 09 snoliea 1e sdnouf snoo- |[BUOID8S S501D) 6102 "|e 18 Aego\
|eqe| paJ -a|buls ‘¢
|2ge| usaib-s|Buls ‘g
s|jaqe| 1yb1| oyyeny | Jje1s % syuspns
a1enpelb/e1enpelbispun Kemion
swa1sAs Bul|jaqe| 1ualayip SuolleAIBSqO 6102
221y} :s|jage| a|dwig VS 822 ele18)ed AlIsiaAiun 10¥ plonaiey| g ode|g
Ayjigeureisns Buisn Ag
a1se1 pue Ajljiqeuleisns
10} (JaBing a166an)
palablie) waeyl auo 7
Jayio pue
w81l pooy yoes .
o 1oedul [PIUBLILOIAUS Jeis Ajnoey ‘syuspnis vsn
1o 50160p 53 BuRESIPUI 87z — 7 Apms | erenpelb /eienpelbispun 10Y 6102
‘s|aqe| Aljigeureisns | VS | 8zz- | Apms ajed Ausianiun Apnis 1oyo) "“|e 18 4815814
s|eaw ueleaban
Jo @oueseadde pue sisel p|os sayoun|
‘Ayisianip Buiseaoul pue Jo Jequinu
Buidojensp :Buuesun ¢ 1o} e1EP ON|

29



POPULATION AND SUSTAINABILITY VOL 5, NO 2, 2021

saAjays uo Bey soud
|euonipesy sy} eoe|da.
01 pade|d A||eaibeiens
's1onpoud s|gisuodsal
Ajjeruswuoiiaue Bulhng

Jo @ouenodwi bunowoud VS
mwco_ym_sqoa IZELE]S)
sdoys ul pake|dsip NIA paseyoind Key
s191s0d |lews X € | swel zlZ'e elje}] doo) 7| 104 | 9102 “[e 3@ M8Yyddeg
Japlo nuawi
ul | uonisod 01 3yBnoiq
saysip ueLelaban 'z
saysip Jje1S pue syuspnIg
1e8aW OM] JaU10 By} O} (eBeiane) palea X | uspamg
a|qisin Aj|enba saysip usjea s|eawl |0J3UOD X |, 9102-510Z
uenelaban Jo Ajiqisia “| VS /£G'€G | siueineisal ALsISAIUN OM| 10 zIny|
1senbaJ uodn s|ge|ieAe sem
ysip ueneaBan Jo jeaw
SRR
ysly pue ueneisban ‘7
SSYSIp Yslj pue 1eaw * |,
shus soako|dwa Jejj0d S1YA UepIMs
OM] JO SUO 1M pajussald usles 9102
Kjwopuel siswolsn?) VS sjesw 9//Z juelnelsay 10 zIny| 33 HaARID
spueddiyied Anuno)
KBojeng uonuaniau| | ,6pnN |  9zig ojdweg /Bumisg Apnig uBiseg Apmis | /(ereq)iesp /(s)loyiny

30



NUDGING INTERVENTIONS ON SUSTAINABLE FOOD CONSUMPTION: A SYSTEMATIC REVIEW

20100 [eaw Aodsp
aAoeieun Bbulkddns

'(3Q) 343 kodsp ¢

nuawl 19s 8210y
e JO ysip a|geuleisns
1SOW 104 (STNQ) S|2qe|

sweu aAnduosep °|

seakojdwg

Jje1s )3 syuspn1g

ubisep

:sBules Jualayip omy Auewan)
[FEtreniE CRIA IOk
Ul suoiUSAISIUI 8BpPNU oM} VS syuedioiped ua9luUed SSBUISNQ X 9102
Bunedwod pue Buluiquod) d OFEL | Useued AlISIBAIUN [BISASS Apnis poyoD usbue g ussneyyo
(Bool) uoniod jlews ¢
(Bgz1) uoniod
usaMag-ul WNIpaw ‘g
(6og1) oz1s
uoiod ynejep abue| *|
sseyound suonendod |essusny wnibjog
Jo 1uiod 1e sebesnes Jo d syuedipipued 8102
sazis suondo Buliel|y a 191 21015 |le1ay 10y "“|e 19 s|20iquUapUBA

aseauoul 9o1d 9401
pue isysod :0}713gv1 €

aseaJoul aoud
%S Yum 1s1sod 6139V °Z

Ajuo us1sod 39y °|

31



POPULATION AND SUSTAINABILITY VOL 5, NO 2, 2021

2 | JOo uoneuiquiod ‘y

P00} |e20] [B21Y18 JO
uondwnsuod pue >_Qo_3m
Buiseaoul seyowold ‘¢

ERS 2
Jo Buisg|jem serowoud 7

|01U0D |

samed ysi yoeou
uo subis eabessaw swiou
aAnounlul unoy Buneanoe

syuedipijed

seakojdwg

ubisep
paziwopuel Ja1sn|D)

|eliooey 198(gns

puejuiy
9102

pue Bunuswa|du)| VS 687'L | siueineissl soe|dyiom 4| -Usam1aq zxz | BjsodueT @ eleeAlw|es
suondo uelejabon
(uswiiadxs) z pue
(|]os1u02) | usemiaq
suoneulslje Apybiurio) z
juswadxse
%05 Jje1s pue syuspnig JBA0OSSOUD
01 %Gz Woly a|qe|ieae
103[gns ui-yu\
s|leaw uelie}aban jo O'a'v) wopbury payuun
uolpodoud ayy Buljgnop | d | sjesw y49'v4 sel19je)) Alsianiun 104 /10Z “'|e 1® naulen
syuedpijied Aniuno)
ABajeng uonuaniaqul | L6pnN | oz ajdweg /Bumeg Apmg uBisaq Apmis | /(eaeq)ieap /(s)ioyiny

32



NUDGING INTERVENTIONS ON SUSTAINABLE FOOD CONSUMPTION: A SYSTEMATIC REVIEW

1neje@ — @ PUe @ARUSdU| — | 'SWION g 1eBuassen — NI ‘Bullilid — 4 108y %3 @duales — S :ebpnp ,
(Apnis Aq payoads 1ou) pswnsse uonendod |eisusn) ¢

(Aed &tpjo ysiq)
s||eq a166an ¢

w__mﬂ jeswd N
sexjed ysly °|

:Ae@ 8y jo ysiq, peseq
-uede mEEwEm_QE_

[8-3IN

o —Ajey
gl | —8sdouelq
/6 —>ewusg

syuedidiped
8¢

p|o sleak
G9 J9A0 sia||omp uegin

AsisAlun yinowsuinog
1e jJuelnelsal )N

suoubuny

Ip ueig urqnid ay_ Ajey
asnoog [ned @3nisu|
ay1 Jo ge| Buial| :eouel

usbeyuado)
Jo AjisieAlun pue ‘anued
Auanoe Jolues jlewus

104

Apnis
[eausWIadxe-1senD

wopBury pauun ‘Ajey|
‘@ouel4 jdewusq

£102-910Z “[e 3@ noyz

33



POPULATION AND SUSTAINABILITY VOL 5, NO 2, 2021

UswIoM
Ajutew !, usyy pue

MOU, youn| pajjege|
sy aseyaund pue

[99.| 38 PY0O| %t “L

s}|nsaJ JuedyIubis
ou paonpoud [age| s1ewlp ‘|

e1ep aAljeyljenb
— sdnoub snoo

paseyoind
SWwa}l :92104yd POO4

puejuiy

L10C-¥10¢
"“|e 1@ uauoljey|

1000>d
(%81-) L00"0=d

parowal ebpnu uaym pjos Aijnod
JO Junowe ul 8sealdsp JuedIubIs f

S1eaW U810 J0}
anuanal ueyy Jaybiy Ajpuesiubis
sem Aijnod wolj anuanal °¢

2103s Juswieal) ul pjos Aijnod
JO JuNowe ul asealdul Juedyubls 'z

$1$91 1SLJIUOD

(umousjun)
AyD ueadouny

d
(%€1+) G0'0>d oo
(s)1eawW Jay10 Jo ses ueyl Jaybly pue YAONY paseyoind 6102
100'0>d | Apueoiubis ssem Aiyjnod jo sajes °| Aem-s91y | wiall :9210yd POO4 "“|e 1@ @2no0)
(S|ewsy)
10108} JURDIIUBIS B SEM Japusb
10108} JUBDIIUBIS B 10U Sem (y78) uorssaiba)
) onsibo| Aieuiq paseyoind
. nuaw uo uonewloyul Jo sedussaid ¢ )
Z200=d 7 9seyd | well — adloyd pooy iz 8seyd
res0=d | gz | i) gl SRS
aed BP : UNESP "¢ ETREN R VEYETIT o} |eruswiiadxe 1oy suondo EE T
L 8210yd POo} Jo JoIpaid RPIVENTES POOJ 1|Nejep 9a.j-1eswW JO 102 “|e 1@
100°0>d | 1ueoyiubis e sem Jooey jeadde ayy *| | julod-/ 1| aseyd | [eadde aanejel syl i| aseyd | leAly-[joqdwe)
PoYyIoIN Aiuno) /(ereq)
SSBUBAIAY] sBuipuig ulep siskleuy eyeq painses|p awodnQ | Jeap /(s)ioyiny

(#1 u) salpnis papnjoul ay3 jo sbuipuly uonuaaielul Bulbpnp :f o|qel

<
™



NUDGING INTERVENTIONS ON SUSTAINABLE FOOD CONSUMPTION: A SYSTEMATIC REVIEW

saysip ueleabon
10 ysl} ‘}eawW JO sa|es Uo 109} ou

S A
L'0< pey Buijaqe| pa. pue usaib s|buls -z EMION
d) gg'0=d
(¢ poted) 80 Z pouad uriouing | pousd (S70) uoissaibal 610¢
({1 pouad} ul SaysIp 1eaW JO sa|es padnpal alenbg jsea paseyoind ploAsie)
%6-%1) 01"0=d AjjeuiBiew sjage| 1ybi| ouyen | KieuiplQ swia)l :82104yd POOH 3 ode|g
s|eqe| ayx
apisbuoje uoijewloul 118 UBAID
(%61) €2°0=d usym Jebing sibBan sseyoind
(dnoi6 01 Ajoyl| @low uswiom :z Apnis ‘¢
|0J2UOD BY} JOAO %8E) swiall poo} pa||eqge| a|qeuleisns
| 1-0=d aiow paseyoind uswom °z vsn
papuaiul jusuiwold paseyoind 6102
Aay1 1eyMm 1yBNOQ %G sem def unoineysg-uonuaiul | VYAONY wiall :9210yd POO- “|e 1@ 491591
palajunodus
/10Z—10Z wou} swa|qold Jo} suonn|os Bulieyuiy
paIy1 e Aq paseasdul ul a|oJ eyl e pake|d Juswdojansp
paAiss |eaw Jad adipal pue Buiuue|d nuswi ‘¢
) swiayl pooj Jo
ses|nd jo asn ‘¢
s1qey Bunes Ajiep sbueys padjay SuoIssIWe HHD
%01 Aq paseasnul pue asooyp o} Jsises uondo JO uonewnss oy
a3elul s|ge1aben 'z | uelelaben spew juswede|d pooy 'z |001 GeMPOOo

35



POPULATION AND SUSTAINABILITY VOL 5, NO 2, 2021

L00>d
(%00z+) LO'0>d

Inoineyaq [euonesusduwiod
10} 92USPIAS OU 1N S108YS
Bunse| ou pey uonuUaAIBIUI €

poliad uonuaAIsiul
SU3 Ul paseaudul saysip uelie}aben g

pouad uonusAiaUl

paseyoind

uspams

9L0¢

(%8¢-) 10'0>d Ul pedNpaI Uasoyd Saysip 1eaw - | X Wi}l :@210yd poo zIny| 3 HaAeID)
poo1sIapun Js1aq
ale 92102 Pooy
yim seousiadxe
paAl| ,S|enpiAlpul se
umopsealq usyo
suonn|os s|duis se
seadde ued jeym se
‘uondwnsuod 1eaw sa|sie pausia Ajaued ul pade|d
Buonpai ul jusijes JI W8] JOJ 10U "'l SIaWNsSuUod Aq
Ajjenied aq Aew pa1dedoe ale sponpold aAneulsye
yoieasal aneljenb ‘g MOY UO suollou paAlediad
a10woid ued 1esewadns
nomeysq e jo 1noke| |eaishyd a3z
|eIUSWIUOIIAUS ’
-oud 03 pieBal-ul 1oedwi [EIUBWIUOIIAUS sBuipiodal
puej1oog
Aj|eroadss ‘paiiwi| sI pue sedloyd poo} usamiaq olpne jo
sebpnu jo Aoeoie UOI1D8UUODSIP 8y} 0} 8Np [elonid siskjeue 1oy} inoineysq 6102
S} IO} S2USPIAS °| S| PaWE.S SI UOIIBWIOJUI MOY “|, pasn | | OAIAN [eaneyrodAy ul sebueyd “|e 1@ KegoAl
POy N Anuno) /(ereq)
SSSUBAISYT sBuipuig ulep| sisk|leuy eyeq painses|p swodnQ | Jeap /(s)ioyiny

36



NUDGING INTERVENTIONS ON SUSTAINABLE FOOD CONSUMPTION: A SYSTEMATIC REVIEW

(KjeAnoedsal
%E T+ 8 %S+) L0'0d
(4eYys

1o3IeW BU3 4O 9%0G-%01)
(%e+) 10'0=d

oi3se|aul 8o1d SIaWNSUod aWos
Bunjew ‘enisuadxae 118qge ‘'spooy
o1ueblo jo sseyaind ayy sonpul
SUISDUOD [PIUSLIUOIIAUS JBYBI1Y 1ey)
Kiosyy ayy Bunuoddns pue ss|es
Buiseaioul ‘esiwiold Juediyiubis

pepinoid 01738V PUE §138VT

annisod s

w@ﬂvjc 91 ]0 10843 || aA0 *

J119WoU0dT

paseyaind
swia)l :82104yd POOH

Ay

910¢C
"“|e 10 M38Yddag

(pouad suljaseq
a1 ueyy Jaybiy
sjuiod y+) 10'0>d

(oM yoes %6'0-8°0+)
L0'0=d

syuiod 9+

(%0v+~) L0'0sd

o1el uaybly
e 1e paseyoind aq 01 pspesdoid
[|13s saysip uelelaban ‘parowal

suonuaAlIalul wmw_OjC usym -

s108ye jlomiau pue abpnu o}
alnsodxa wolj A|gissod ‘awn Jaro

$9sea.dul 108))8 1usuwieal] Jo aziIs *

uoneluswa|dul
abpnu Ja1je Apueoyiubis
pasealoul saysip uelielabon

‘Jueinelsal paleal) syl e

10edwi 1eym pasned
abpnu yoiym Jo 1usws|bueiussip

10} mOjje 10U pIp HC@EC@QX& )

uonewnss qig

S10

paseyoind
swayl :82104yd POOo4

uspams

9102¢-S510¢
zIny|

37



POPULATION AND SUSTAINABILITY VOL 5, NO 2, 2021

(jennusnjul 3sow
STNQ) 2oedwi JuediIubis e eAey

3@ pue SN JO UoneuIquiod

92102 U0

3Q Bunsbuey uoj eouediiubls ou -

100°0>d
. SRR
=d
Sl J0312dWOod Uy} 810U PaINOAR)
(seseyound alam saysip sTNQ pa1sbiel — s,
10 %8°0G 01 bunenbs
i1 1555 ,2innoube s|geulelsns, Asullypp uue|p 67
o0k % ,(ysip) o1uebuo,! 5k
Ajonnoadsal %G'zz |euoniped, ! syusipaibul e paseyaind usbue
% %GGE ‘%S €9 ‘%09 |euosess, :sTNQ Palieyeid - wia1sAs Bunop s|eaw :9210yd POo4 ® uasney|yo
azIs uolod abesnes able|
pue wnipaw ‘Is||ews Jo siaAnq
Buowe Jajip 10U pIp s1eaW Jayio
Jo saseyound Aiojesuadwiod -
g (el aupoeq) suoipod
¢90= winipawy/Ja|jews ayy jo sebeyoed
100°0=d aJow aseyoind 3, uplp sisWoIsNd wnibjeg
(plos (B3) suoluod wnipaw /ia|[ews VAONY paseyoind 8L0Z “|e1®
129U $S8| %E ) %G | @Y1 @18m P|OS S1UN 8U1 JO jjey Jano - Kem-om| s}IuN :@210yd Poo4 a|@04quapuep

38



NUDGING INTERVENTIONS ON SUSTAINABLE FOOD CONSUMPTION: A SYSTEMATIC REVIEW

juedliubis Ajjeansinels go'o>d jo anjea d,,

ysip ynejsp @C_mOOr_u 10} s101oe]

ulew wslijesiaAlun pue A11indss ‘¢
s|ews} 0}
pe e
Ajannoadsal H> O AISAl| 59 _ < ‘Aley| ‘eouey
800°0=d + | 100=d S911]UNOD SSOJJE }|NeJSp e Se 189S Ss[ewusqg
oo 16 9/ /- usym ysip paseg-jue|d e jo ad10yd 418
B30 %L Ly ,s1uedidied ul eseadul ue Joy 1591 atenbs-1yo paseyoind £102-910¢
598'0-601°0=d punoyj eauediiubls [ea1Isiels ou *| s,uosiead |eaw :@210yd Poo “|e 1@ noyz
jueoyiubis
JOU SEM SWIOU ARdUN(UI oMY
) JO UONEUIqWOD B 8pN|PUl 1YL
=d
(Pooy |22 88920 abessaw e ym swiou Buneande z (sishjeue puelul
d
Buis mgﬁmmm u.z_lmw_ sdnoJb juswies.) pue [0.3Uod >m\_,_M”W oo 910¢
1od1oMm) 0z€L 0= 1sBuowe a210yd sared ysiy HIend) voo paseyaind pjsoyue
£929°0=d | yoeou ul sedusIBYIP JULDIIUBIS OU * | VAONY S}IuN :8210yd Poo X} eleeAlw|es
108)}8 pUnogai ou
‘Sa|es ||eI@AO UO 108y}e 81| pey
suoljdo ueuelafben slow Buinies '¢
‘0sd
1000 uonoa|es adloyd ueleaban
Kj@Annoedsal | o sjaae| snoinaid 1semo| pey oym sjopo
o/ 0 '/ 00 oo . | w
%8 0V ‘%8'8/ ‘%819 slaulp ul punoj speye 1sablie| 'z - wopbury pauun
0O'a'y) Ajpueoiiubis selslajed pazieiausb paseyoind /102
seli@184e)) AlIsieAlun || Ul pasealoul s|eaw uelielaben - | |elwoulg S|eaw :@210yd POO “|e 1@ 119UIED)




POPULATION AND SUSTAINABILITY VOL 5, NO 2, 2021

uspams

(00L<) 8L0¢
e - SOA SO syeem /| abueT ziny)
siskjeue (00L<) uspamsg
e [211SI1B1S PaYIWI| BWOS SOA SO SeaM ¢ abueT 6102 'zIny| 3 HaAeID)
(0oL>) puejoos
v Apnis Jo uoneinp umousun oN oN - wnips|A 6102 "|e 1@ Aego\|
KemioN
(0oL<) 6L0¢
s - SOA SoA S3eeM 9 abie plonaey| 3 ade|s
uonuaAIaul (00L<) vsn
xx JO uoneINp umouun SOA SO - abueT 020z “|e 1@ 1915914
UOJIUBAIDIUI IO} (0oL<) puejui4
o 92Is Jo a|dwes umouyun ON OoN sieak ¢ ab.e 0202 "|e 1@ usuoljey
paydads Jou azis KD ueadoung
+x | @|dwes pue umouun A1uno?) SOA SO LI - 6102 "“|e 1@ dno)
vsn
(0oL<) 7102
e - SOA SoA SEE abie "“|e 18 leAly-|[9qdwed)
(pepnpexe

uonedo|ly | dnoin | uonusaisiul 3sod azig

Buney uonew.oju| Buissip wopuey | |osuo) | pue aud) uoneing | ojdweg A1nuno) uesp /(s)ioyiny

(80" = uonelnap pJepueis ‘g'g = uesw) Juswssasse Ayjenb ereq :g ajqe|

o
<



NUDGING INTERVENTIONS ON SUSTAINABLE FOOD CONSUMPTION: A SYSTEMATIC REVIEW

wopbBury pauun

001<) ‘@duel ‘Ajey] “ewusqg

xxxx - EEIN SoA syluow g abue 610Z "“|e 1@ noyz
PR

(00L<) 6L0¢

vx | Synsai jo Ajigein wis)-Buo SOA SOA Kep | abueT DjsoyueT @ eleeAlw|es
(0oL<) wopBury pauun

xxxx - SoA SoA syluow 4 abue 6102 ““|e 1@ 11oulen
Auewany

(0oL<) 0c0¢

rxx - SoA SoA S3ooMm g abueT usbue g ussneylyo
wnibjag

uonusASIUl (0oL<) 8L0¢

xx JO uoneINP UMoUUN EETN SO - ab.e "|e 1@ s|@0.quUBpPUBA
Keyy

(0oL<) 020¢

Fr - SO SoA Se8M 4 abueT "“|e 1@ 1m8Yydd9g

41



POPULATION AND SUSTAINABILITY VOL 5, NO 2, 2021

request. Meat dish choice decreased by 38% with the vegetarian and fish menu
and vegetarian choices increased (3.9%) with the meat and fish menu - no
compensatory effect was monitored (p<0.01). Kurz (2018) found that by changing
the position of vegetarian dishes in a menu order, and allocating equal visibility
of vegetarian dishes with meat dishes in the purchasing environment, purchase of
vegetarian dishes increased by 40% (p < 0.01). Weekly sales of vegetarian dishes
increased by 0.8%-0.9% after the intervention ceased (p < 0.01) (Kurz, 2018).

Slapz and Karevold (2019) found that impementing traffic light labelling (red,
yellow, green) on dishes to indicate the environmental friendliness of a dish,
encouraged a 7%-9% reduction in meat sales (p=0.10), although having just
singular green or red labels had little to no impact (p>0.1). Salmivaara and
Lankoski (2019) indicated that activating injunctive norm message signs at point
of purchase had no significant effect on sustainable food choice (p=0.6263),
whilst Piester et al. (2020) found that implementing sustainability labels on menus
marginally influenced women's uptake of more sustainable choices (p=0.11) but
not for men (p=0.23). Piester et al. (2020) identified the intention-behaviour gap,
highlighting that only 45% of people bought the items they intended to purchase.

Three studies utilised P/SA combination (McBey et al., 2019; Kaljonen et al., 2020;
Ohlhausen and Langen, 2020), applying signage with availability and accessibility
to help encourage more SFC. Kaljonen et al. (2020) suggested that increasing
the availability and accessibility of vegetarian dishes in a buffet line, placing
vegetarian dishes at the front, increased sales by 10%. Climate labels attached
to the dishes had limited effect, although women were more susceptible (42%).
Ohlhausen and Langen (2020) found that DNLs were statistically significant when
in combination with a DE (unattractive meal dish) (p<0.001), while DNLs were 10%
more influential than the DE. McBey et al. (2019) proposed that environmental
labelling is crucial for framing the disconnection between food choice and the
environmental consequence, and the physical layout of retail stores can be a
powerful tool in promoting SFC to consumers.

A D/SA combination (Campbell-Arvai et al., 2014) which implemented ‘appealing’
vegan/vegetarian dishes on a menu assisted significantly with the prediction of
food choices made by consumers (p<0.001), and when applied into a default menu
(appealing dishes positioned at top) sales increased significantly (p<0.001); however
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providing information-only menus promoted a decrease in meat-free purchases
(p=0.534). Becchetti et al. (2020) utilised a combination of I/MN/SA, implementing
three small posters/labels in-store, one promoting environmental responsibility and
two labels implementing a 5% and 10% price increase on organic items. Overall, the
intervention increased sales by 2% (p<0.01), with the 5% and 10% labels increasing
sales of organic items by 5% and 4.3% respectively, supporting the theory that
higher environmental concern can induce the purchase of organic foods, and can
induce the purchase of organic food despite its greater cost.

Garnett et al. (2019) utilised P, doubling the quantity of vegetarian dishes (25%
to 50%) available in three university cafeterias. The intervention increased
vegetarian dish uptake by 60.4% across the three cafeterias, positively impacting
consumers whom previously had low levels of vegetarian purchases (p<0.001)
with no rebound effect. Zhou et al. (2019) used ‘Dish of the Day’ as a D
intervention, providing statistically insignificant results (p=109-0.865). However,
they highlighted that the default dish was chosen when concerns such as security
(e.g., safety, harmony, and stability of society, of relationships, and of self) and
universalism (e.g., understanding, appreciation, tolerance, and protection,
for the welfare of all people and for nature) were strong (p=0.11 and p=0.008
respectively). D/P combination (Coucke et al., 2019; Vandenbroele et al., 2018)
provided statistically significant results. Couke et al. (2019) increased sales of
poultry by 13% (p<0.05) and decreased sales of other meats by 18% (p=0.001)
via enhanced visibility and quantity of poultry available at a butcher’s counter.
When the intervention ceased, poultry sales decreased significantly (p 0.001).
Vandenbroele et al. (2018) illustrated that altering the portion sizes of sausages
(150g, 125g, 100g) increased the purchase of 125g and 100g portions marginally
(52%), with no compensatory effect on customers purchasing extra portions of
the same size (p=0.001). The intervention decreased overall meat (kg) purchased
by 13%, however compensatory purchases of other meats did not differ amoung
buyers of all portion sizes (p=0.62).

Discussion

Effectiveness of nudging interventions on SFC

Out of the 14 studies reviewed, ten provided statistically significant results,
supporting the positive effectiveness of nudging interventions in encouraging
sustainable food choices (Table 6).
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SA as a nudge

Gravert and Kurz, (2019) suggested that the simple and inexpensive rearrangement
of menus in terms of convenience could reduced meat consumption by 38% and
increase vegetarian and fish dishes sold by 200% (p<0.01). Kurz (2018) further
supported this theory by suggesting that increasing visibility and changing menu
position could encourage a persistent shift in consumption behaviour (p<0.01)
whereas Lofgren et al. (2012) proposed that experienced participants were harder
to nudge than inexperienced participants. The heterogenous effects of the nudge
in relation to the type of vegetarian dish served identified that the target dish(es)
offered had to be more attractive to meat eaters, hence vegetarian burgers/patties
had the most successful impact. With that said, disentanglement of which nudge
(visibility/position) caused the vegetarian dish increase was not undertaken.

Conversely, Piester et al. (2020) found the effectiveness of sustainability labels with
additional information on a menu was not effective, possibly due to the unknown
duration of the intervention and information overload of having messages that
combine different types of information (Carfona et al., 2019). Women were more
likely to purchase vegetarian dishes with sustainability labels (p=0.11), and with
additional information this increased (p=0.23), this is consistent with past research
emphasising gender influence in SFC (Andersen and Hyldif, 2015; Zhou, et al.,
2019). Piester et al. (2020) highlighted that only 45% of participants purchased
what they intended, hence the intention-behaviour gap of consumers is crucial
in understand purchasing habits (EIHaffar et al., 2020; Rausch and Kopplin, 2021).

Slape and Karevold (2019) provided marginally significant results utilising traffic
light labelling, supporting the theory of the ‘compromise effect’ (choosing the
middle option) (Carroll and Vallen, 2014). Initially there was 7-9% reduction in meat
consumption (p=0.10), this behaviour declined over time and almost reverted back
to the control period behaviour after period 1; providing evidence that consumers
can develop "label fatigue” (p=0.38) (Thorndike et al.,, 2014). Single red and
green labels had no signficant impact (p>0.1), possibly due to lack of available
environmental information (Ratner et al., 2008), limited previous knowledge
regarding the connection between food choices and environmental consequences
(Hartmann and Siegrist, 2017; Lea et al., 2006) and perceived needs of consumers
in the choice situation (i.e. focused on sensory factors rather than environmental
preservation) (Andersen and Hyldif, 2015; Slapg and Karevold, 2019).
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Salmivaara and Lankoski (2019) concurred with these results, suggesting that
activating injunctive norm messages to promote sustainable food choice is an
ineffective measure (p=0.6263), possiblly due to the 1-day intervention duration
and exclusion of vegetarian and vegan participants. Nevertheless, this intervention
could help identify potential subgroups of consumers who are sensitive to the
intervention, i.e. older educated women influenced more by the message of
"ecological wellbeing”. Multiple norms could have complex casual interactions
and joint effects, i.e. messages of ecological wellbeing and local food could be
combined to have greater impact than the message used independently; a topic
requiring further attention (McDonald et al., 2014).

P/SA combination as a nudge

Ohlhausen and Langen (2020) were able to identify the SA nudge (DNLs) as 10%
more effective in increasing vegetarian dish choice (p<0.001), especially the use
of “sustainability” and “regional” (20% and 15% respectively), proving consistent
with past research (Morizet et al., 2012). Whereas, in constrast to previous
non-food related literature, the P nudge (DE) lowered choice frequencies
of sustainable choices overall (p=0.23) (Simonson, 1989; Doyle et al., 1999;
Masicampo and Baumeister, 2008). This study supports Kurz (2018) theory that
nudging interventions are not only influenced by the type of nudge or setting
but by other variables (i.e. target dish), hence based on systematic assessment
of similarities and difference between dishes, careful selection and grouping of
target dishes and competitor dishes is required (Ohlhausen and Langen, 2020).

Both Kaljonen et al. (2020) and McBey et al. (2019) undertook qualitative studies
that used descriptive labels as the SA nudge. Kaljonen et al. (2020) suggested that
climate labels are a restriction to menu and recipe development, whilst McBey
et al. (2019) suggested that how descriptive messages are framed is crucial, i.e.
comparing meat products with sources of environmental pollution. Kaljonen et al.
(2020) further suggested that availability and accessibility, by changing the food
order available in a buffet line (P nudge), helps to encourage more vegetarian
dish choices (+10%). Coinciding with McBey et al. (2019) who suggested that the
physical layout of supermarkets play a pivotal role in highlighting the ‘otherness’
of alternative food choices (i.e. plant-based), creating a ‘not for me’ implication.
Both studies agreed with past research that more qualitative research is required
in understanding SFC (Lehner et al., 2016), the complex and multi-faceted nature
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of food choice means that what holds true in controlled conditions may not work
in every day life (Kahneman, 2011).

D/SA combination as a nudge

Campbell-Arvai et al.'s (2014) D/SA combination suggested that by placing less
environmentally-friendly food choices in slightly less convenient positions on a
menu (i.e. bottom) the default menus increased the probablility of consumers
choosing a meat-free dish (p<0.001). This was consistent with other research
(Downs et al., 2009; Just and Wansink, 2009). The attractiveness of menu dishes
had a significant influence on food choice enabling prediction of the choice
(p=<0.001), whereas the presence of information on a default menu provided
statistically insignificant interactions (p=0.534). Additional information is less
effective at motivating behaviour change at an individual-scale and with real time
choices due to immediate or intuitive factors that dominate decisions, especially
when time pressure and distractions conspire to prevent personal deliberation
(Shiv and Fedorikhin, 1999; Ariely and Loewenstein, 2006). The study design
did not record ‘actual’ food choice or consumption, hence exaggeration of
environmentally-friendly behaviour could have occurred (de Boer et al., 2009;
Bray et al., 2011).

I/MN/SA combination as a nudge

As previously discussed, Becchetti et al. (2020) provided marginally significant
results when implementing three posters/labels, highlighting the effectiveness of
consumers environmental responsibility (+2%; p<0.01). These findings exceeded
the results of Hainmueller et al.'s (2015) study. Consumers believe that this form
of intervention can affect other consumers choices by up to 80%, coinciding with
the theory that social norms have strong effects on consumer purchasing habits
(Collins et al., 2019; Liu et al., 2019).

D as a nudge

Zhou et al's (2019) '‘Dish of the Day’' (veggie balls) intervention provided
statistically insignificant results across four countries (p=0.109-0.865). This is in
contrast to many studies that have shown that D nudges can promote healthier
purchase behaviour (McDaniel et al., 2001; Feldman et al., 2011). The unappealing
nature of the veggie balls could have resulted from a lack of detailed information
accompanying the dish and the equality it was given amongst the other two
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dishes, lowering participants’ attention to the default dish. Females from the UK
and Denmark were more likely to choose the D target dish, especially when more
importance was given to sensory factors and universalism (p=0.042 and p=0.033),
supporting the view that peoples’ concern about nature could be effective for
SFC (Worsley et al., 2016). Zhou et al. (2019) highlighted that default-based
interventions can be important tools in motivating pro-environmental behaviour
and serve to complement information and educational efforts over the long-term.
However, this could be seen as underhanded and choice constraining, limiting
freedom and autonomy of decison makers.

P as a nudge

P as a nudge has the potential to encourage SFC, it is a relatively cheap and easily
implemented strategy that generally goes unnoticed by consumers. Garnett et
al. (2019) highlighted that meal selection is neither fixed nor random but rather
partially determined by availability. By increasing the proportion of vegetarian
choice uptake significantly increased, reflecting past research (Holloway et al.,
2012; Lombardini and Lankoski, 2013; Bianchi et al., 2018). The greatest impact
was measured amongst participants who were least likely to chose vegetarian
dishes before the intervention (p<0.001), corresponding with Scarborough’s
findings (2014).

D/P combination as a nudge

Both Coucke et al. (2019) and Vandenbroele et al. (2018) provided statistically
significant results for encouraging sustainable food choice (p 0.05 and p=0.001
respectively), however the studies lacked information on either sample size or
duration. Vandenbroele et al. (2018) suggested that nudging consumers at point of
purchase, rather than at moment of consumption, led to a 13% reduction in meat
(kg) purchased and helped to change consumers purchase behaviour, concurring
with previous research (Arno and Thomas, 2016; Vermeer et al., 2010). Coucke
et al. (2019) supported this theory by suggesting that increasing the display size
and quantity of more sustainable meat products (poultry), increased sustainable
choices (+13%). When the intervention was removed sales of the sustainable
meat product decreased, highlighting that visual cues can have an impact on
consumers behaviour (Van Kleef et al., 2012; Wilson et al., 2016; Helmefalk and
Berndt, 2018). Overall, D/P combination is an effective nudge for promoting and
encouraging consumers to change their behaviour to more SFC practices.
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Conclusion

Overall, this review has established the potential of certain nudging interventions
for encouraging sustainable food choices and SFC. Strategies that required little
involvement (system 1) from consumers, produced higher statistically significant
outcomes compared to nudging interventions which required more deliberation
(system 2). Gender, sensory factors, attractiveness, and type of target dish played a
pivotal role in encouraging sustainable food choices. Females were influenced by
interventions significantly more than males. Proximity, placement, and information
encouraged consumers to adopt more sustainable food choices and the overall
presentation, portion size and choice of sustainable alternatives played a key role in
encouraging consumers into SFC. Successful nudges included P, D/P combination,
SA, D/SA combination and I/MN/SA combination. These five nudges utilised
intervention strategies that enhancing availability and accessibility, promoted
consumers environmental responsibility, altered portions sizes, offered food
alternatives upon request, and targeted appealing dishes in combination with a
default menu. Five studies that utilised D, SA combination and P/SA combination
all provided insignificant results. Interventions such as ‘Dish of the Day’, activating
injuctive norms and sustainability labels, with additional information, proved
ineffective tools for promoting sustainable food choices. The effectiveness of
nudging is optimal when utilsied together with information campaigns, economic
incentives and education, and hindered by factors including bias, intention-
behaviour gap and external influences such as social norms, environmental
determinants and financial status (Broers et al., 2017; Taufika et al., 2019).

This SR had several limitations. The search terms “nudges, nudging or nudge
theory” may have lead to many undetected studies being left out, as well as
"behavioural interventions” not being included in the search strategy may have
limited the outcome. The studies were mainly heterogeneous with different
interventions measured. Participants were mainly students or staff and the
intervention settings were primarily universities, restricting greater external validity.
All of the studies were undertaken in developed and highly westernised countries,
hence further research should be undertaken in developing countries to allow for
better understanding of the effectiveness of nudging interventions. Only English
papers were eligible, hence a possibility of missing important relevant studies in
other languages. Furthermore, this SR has been conducted by a single reviewer
which could potentially cause bias on screening, rating and synthesis of the studies.
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All of the studies, bar one, focused on short-term effectiveness of nudging and
thus more research should be undertaken to understand if nudging is effective
in the long-term. Further research regarding gender, sensory influences, dish
attractiveness, multiple norms, intention-behaviour gap and tinkering could be
addressed in conjuction with nudging interventions to better understand how
more sustainable eating can be achieved in real-life situations, strengthening
evidence and knowledege of how nudging might encourage SFC.

Further qualitative research should also be undertaken to enable greater
understanding of what occurs in non-controlled environments. Ethical consideration
of nudging and transparency is required in any future use of the technique in order
to address the issue of freedom or autonomy in decision-making.

The number of people that can be supported within planetary boundaries in part
depends on their choices (Cohen, 2017). The massive environmental impact of
agriculture and the food industry mean that food choices will become of increasing
importance. People are at the centre of sustainable development and with global
population projected to increase to 9.7 billion by 2050 (United Nations, 2019),
individual and collective human choices coupled with environmentally sustainable
practices will be key drivers to enable a sustainable expansion in food production
(Cohen, 2017). Nudging may play a role in changing behaviour toward habits of
sustainable food consumption.
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