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The current food system is not sustainable, and food consumption contributes substantially to the climate crisis.
Several challenges make it difficult for consumers to make sustainable food decisions. Therefore, policy action is
indispensable to reduce the environmental impact of food choice.We present the results of a literature review of
160 studies, investigating four types of consumer-targeted policy instruments (market-based, information-
based, regulatory, and nudging) and their potential to improve the sustainability of food systems. Our results
show that (i) less intrusive policy instruments (information-based, nudging) are more popular and widespread
and can be combined (however, more intrusive instruments [market-based, regulatory] are more effective); (ii)
consumers rely on information-based instruments tomake sustainable food choices and arewilling to pay a price
premium for sustainable products; and (iii) sociodemographic characteristics such as gender (female) and edu-
cation level (higher) play a key role in sustainable food choices. Finally, we recommend improvements in the
transparency of reporting methods and definitions used to describe sustainability of food products. This would
increase the potential for comparison, transferability, and generalisability of findings and enable the develop-
ment of effective policies. Sustainability is a pressing issue, and joint efforts along the food system are urgently
called for.

© 2023 The Author(s). Published by Elsevier Ltd on behalf of Institution of Chemical Engineers. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Food consumption causes greenhouse gas emissions, which directly
contribute to climate change. In 2018, around 17 % of global greenhouse
gas emissions were caused by agriculture and related land use emis-
sions (FAO, 2020). Thus, the current food consumption is not sustain-
able, and the search for solutions to the climate crisis becomes more
urgent as the consequences become more apparent. Given these chal-
lenges, governmental interventions are necessary to work towards
more sustainable food consumption. Several such initiatives exist,
such as the National Food Plan in Australia, the Farm-to-Fork strategy
in Europe or the Sustainable Development Goals of the United Nations
to name a few (see Gürsoy, 2022 for a detailed overview).

Often, markets are prone to failure, meaning that situations occur in
which the allocation of goods in a free market are not efficient (NSW
Department of Industry, 2017). To address this in a national context,
governmental interventions are needed (Dollery and Wallis, 1997).
Spiller et al. (2017) summarised six sources of market failure:

1. Although individuals make their own food decisions, the results
(i.e., the resulting greenhouse gas emissions) affect society as a
whole. These external effects should be internalised, making sure
that subsidies do not encourage consumption of products with neg-
ative environmental impacts.

2. Unhealthy food choices contribute to higher health costs, which ulti-
mately affect society as a whole.

3. Processed foods tend to be high in sugar and fat. This can lead to food
addiction (Schulte et al., 2015), as evolutionary mechanisms draw
people towards sweet and fatty (energy-dense) foods.

4. Psychological factors and numerous biases unconsciously contribute
to consumers making suboptimal food decisions.

5. Consumers face information asymmetry in terms of health and sus-
tainability. Whenmaking purchase decisions, they do not have suffi-
cient information available to identify the most healthy and
sustainable product. Similarly, effects on health and environment
only become visible in the long term.

6. A few companies havemost of themarket power,meaning that a few
players make most of the important decisions between production
and consumption.

This overview of market failures illustrates the need for the govern-
ment to intervene and highlights the close connection between health
and sustainability (i.e., point 5). Measures to promote healthy food
choices not only face the same difficulties (i.e., information asymmetry)
but they often similarly contribute to more sustainable food consump-
tion (Reynolds et al., 2014; von Ow et al., 2020), and these synergies
should be exploited when designing policies. For the design and imple-
mentation of measures that enable consumers tomake sustainable food
choices, actors along the food system must develop a common under-
standing of what a sustainable diet is. A working group at the Interna-
tional Scientific Symposium “Biodiversity and Sustainable Diets:
United against Hunger”, organised jointly by the Food and Agriculture
Organisation of the United Nations (FAO) and Bioversity International,
held at FAO in 2010, came up with the following definition for sustain-
able diets:

“Those diets with low environmental impacts which contribute to food
and nutrition security and to healthy life for present and future genera-
tions. Sustainable diets are protective and respectful of biodiversity and
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ecosystems, culturally acceptable, accessible, economically fair and af-
fordable; nutritionally adequate, safe and healthy; while optimising
natural and human resources”.

[(FAO, 2012)]

Given the importance of individual diets for the sustainability of the
whole food system, the present work focused on consumer-targeted
policy instruments that support more sustainable food choices. We fo-
cused in our review on environmental sustainability of food consump-
tion. Here, we categorise the policy instruments according to the
framework described by (Reisch et al., 2017): 1) information-based,
2) nudging, 3) market-based, and 4) regulatory instruments. This
categorisation also overlaps with the categories used by other authors,
such as Panzone et al. (2011), who worked with three categories:
price (= market-based), quantity (= regulatory), and information
(= information-based).

Information-based instruments include labels, education, campaigns,
and the like, which aim to support consumers in their food decisions.
They are the least intrusive, as consumers are free to use this information
if they want to. Next, nudging instruments include nudges (measures
that voluntarily shift consumers towards more sustainable choices
(Thaler and Sunstein, 2008); and interventions (e.g., meatless Monday
challenge). They are slightly more intrusive, as they unconsciously drive
consumers towards more sustainable choices (nudges) or consciously
try to establish new food habits (interventions). Market-based instru-
ments include measures that affect prices, such as taxes or subsidies.
Throughfinancial incentives (positive or negative), they aim to drive con-
sumer behaviour and aremore intrusive than nudging. Finally, regulatory
instruments, which include bans or limits, are the most intrusive, as they
limit the product offer that is available to consumers (Spiller et al., 2017).

The present review provides an overview of the relevance and effec-
tiveness of consumer-targeted policy instruments to support sustain-
able food choices and thus sustainable diets in a global context.
Research gaps and future avenues for policy interventions are identified.
We provide policymakers with a support tool to help them design their
efforts and provide a scientific basis for the sustainability assessment of
different policy instruments.

2. Method

In September 2021, we conducted a review of the literature on polit-
ical instruments to promote sustainable food choices. To reducepossible
biaswhen searching for and selecting appropriate articles, the study de-
sign was chosen in accordance with the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) statement protocol
(Moher et al., 2009). Threemajor databases were used (Web of Science,
PubMed, and Scopus), and the search string included various forms and
combinations of food, consumer, sustainability, environment, life cycle as-
sessment, biodiversity, footprint, carbon, climate, policy, tax, prohibition,
restriction, ban, information, nudge, label, and behaviour (see Appendix
1 for the exact string). Fig. 1 outlines the search strategy and the
categorisation for policy instruments considered, following the frame-
work of Reisch et al. (2017).

First, we included “food” to limit our search to any research related
to food. Next,we included “consumer” as our review focuses on the con-
sumer side. Our search strategy dealt with sustainability in general with
focus on environmental sustainability. Therefore, we both included key
words aiming at sustainability as such (i.e., sustainab*, environment*),



Fig. 1. Search strategy used and types of policy instruments, adapted from (Reisch et al., 2017). [* = wildcard in the search string].

Fig. 2.Method used to identify articles dealingwith policy instruments to increase sustain-
ability in food choice, adapted from PRISMA (Preferred Reporting for Systematic Reviews
and Meta-Analyses).
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but also specific aspects of or methods for assessing environmental sus-
tainability (i.e., life cycle assessment, carbon, footprint) andbiodiversity.
Finally, for thepolicy instrumentsweused keywords that cover the four
categories as defined earlier.

In our search for journal articles, we imposed no restrictions regard-
ing publication year.Wedid this for two reasons. First, wewanted to get
a good overview on the literature available, knowing that we could still
exclude articles based on publication year later on. Second, we were in-
terested to see the change of attention on the topic over time. The first
search resulted in 13,147 articles (6930 from Scopus, 5094 from Web
of Science, and 1123 from PubMed), and 8033 articles remained after
removal of duplicates. Next, we scanned abstracts and titles (screening).
An article was included if it (1) was in English, (2) was published in a
peer-reviewed journal, (3) dealt with consumer-targeted policy instru-
ments to support sustainable food choices, (4) andwas a primary source
(i.e., neither a conceptual paper nor a review). In a final step, the criteria
were applied to the full texts of the remaining 1846 articles. Following
these criteria, 160 articles were selected (see Fig. 2).

3. Results and discussion

The 160 articles identified in our reviewwere categorised according
to the type of policy instrument used (see Appendix 2). In the following,
we discuss the most important themes identified across these studies.
Our structure emphasises the key findings and makes clear which as-
pects are relevant for shaping futurework and policy recommendations.
First, we set the scene by outlining the current context. Next, we review
how instruments are tailored to consumers and analyse influential fac-
tors with a focus on sociodemographic variables. Finally, we discuss key
barriers and recommendation for environmentally sustainable food
consumption.

3.1. Description of policy instruments

To start this review, we analyse the type and effectiveness of food
policy instruments used to encourage consumers tomakemore sustain-
able consumption choices. For this, we look at the four policy instru-
ment categories and how they differ.

3.1.1. Types of policy instruments
As previously noted (Reisch et al., 2017), we found that, with respect

to the number of studies conducted on each type of policy instrument,
information-based and education-oriented tools, summarised herein
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as information-based tools, are well-researched in the food domain
(see Table 1), possibly because they leave consumers the choice of
using or ignoring them. Most likely, it also reflects the dominance of
these instruments in practical implementation. In the category of
information-based instruments, we identified 3 papers dealing with so-
cial norms, 3 investigating communication, 5 looking at the importance
of education, 20 examining information provision, and 92 investigating
the effect of labels. The main goal of information provision for sustain-
able food is to help consumers in the transition to climate-friendly nu-
trition, building on the notion that a climate-friendly alternative is
known and available (Gadema and Oglethorpe, 2011).

Image of Fig. 1
Image of Fig. 2


Table 1
Number of publications per category of policy instruments and examples for the instru-
ment categories (N= 160).

#
articles

Examples for policy instruments Categories of policy
instruments

123 Label, information, communication, education Information-based
24 Nudge, intervention, behaviour Nudges
11 Tax, price, subsidy Market-based
2 Regulation, law Regulatory

160 Total
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For nudges, we identified 24 papers, of which 8 looked at consump-
tion ofmeat (alternatives) and another 6 looked atmeals. The overarch-
ing aim of these studies was to achieve a behaviour change through
nudges or interventions (e.g., meatless Monday challenge; (Ramsing
et al., 2021)),whichwere tested using variousmethods, such asfield ex-
periments (Becchetti et al., 2020), surveys (Prusaczyk et al., 2021), or
qualitative methods (McBey et al., 2019). In terms of meat consump-
tion,wefind that among the identified studies in our review, these stud-
ies only appeared after 2010, which indicates that this research interest
is comparably young.

For the 11 studies focusing onmarket-based instruments, the major-
ity used (model) calculations (n=8), and only a few (n=3) conducted
an experiment or survey. This low number of studies likely reflects the
low use of such instruments in practical implementation. Calculation-
or model-based studies generally investigated the effects of taxes and
Fig. 3. Number of publications per year and
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subsidies on welfare, on households' carbon footprints (Latka et al.,
2021; Panzone et al., 2021; Renner et al., 2018), and on individuals'
tax burden. When dealing with model calculations, it is important that
interpretations consider the fact that consumer acceptance of policy in-
struments remains unknown. One of the experimental papers in our re-
viewwas among the few that focused on consumer acceptance of policy
instruments (Graça et al., 2020). The other two experimental studies
used an online supermarket and investigated the effects of different
market-based instruments (taxes and subsidies) on the carbon footprints
of food baskets (Panzone et al., 2011; Panzone et al., 2021). Finally, little
research has been conducted on regulatory instruments; our review
identified two papers (see Table 1). It seems that food is a sensitive
topic where the government is hesitant to intervene (Wahlen et al.,
2011).

Information-based instruments and nudgeswere present in the litera-
ture early on, whereas market-based and regulatory instruments ap-
peared around 10–15 years later, with a general tendency towards an
increasing number of publications on policy instruments for sustainable
food choice over time (Fig. 3). A possible explanation is that for a long
time, most policy instruments used for the reduction of greenhouse
gas emissions have been targeting the production and supply side, and
more and more consumer-targeted policies are considered to improve
sustainability of the food system (Abadie et al., 2016). Furthermore,
the increasing interest in sustainable food behaviour could also be due
to the fact that climate protection measures are becomingmore urgent,
and agricultural production is a powerful lever in reducing greenhouse
type of policy instrument (N= 160).

Image of Fig. 3
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gas emissions (Johnson et al., 2007). Still, it is striking that environmen-
tal sustainability has been a topic of scientific debate for quite a while.

3.1.2. Intrusiveness of policy instruments
Previous classifications of pro-environmental behaviours have dis-

tinguished between direct and indirect behaviours (e.g., changing per-
sonal habits to reduce one's carbon footprint versus signing a petition
for government action) and high- and low-cost behaviours
(e.g., buying organic products versus recycling), assuming that behav-
ioural costs influence individuals' attitudes about behaviour (Tobler
et al., 2012). The costs in this sense relate to various factors beyond
the economic costs, such as time or effort needed or discomfort caused
(Diekmann and Preisendörfer, 2003). This distinction can also be trans-
ferred to policies, that is, distinguishing between “softer” (indirect/low
costs) and “harder” (direct/high cost) policies. Many studies, including
most of the studies identified in this review, have focused on policies
that are relatively “soft” when compared with “harder” policies such
as rationing or banning products (Graça et al., 2020).

A similar approach to the distinction between direct and indirect
pro-environmental behaviour is the categorisation of policy instru-
ments according to their intrusiveness. For instance, taxes are much
more intrusive because they are compulsory and affect all consumers,
whereas labels are less intrusive and can be ignored willingly. Con-
sumers show higher acceptance for less intrusive interventions, which
could be a reason more research has focused on this type of instrument
(Fig. 4). Unfortunately, more intrusive measures are usually more effec-
tive (Diepeveen et al., 2013).

3.1.3. Food categories
Food products differ in their environmental footprint. Thus, some

foods bear more potential for policy interventions. A frequently investi-
gated category in the reviewed studies is meat (Fig. 5). This agrees with
findings from other researchers (Reisch et al., 2021a), who report a re-
search focus on meat but little research on dairy. Given that meat is
among the most resource-intensive products and a reduction in meat
consumption is among the best food-related greenhouse gas emission
attenuators (Ekelund et al., 2014), this is not unexpected. Model calcu-
lations revealed that a carbon footprint label on meat and alcohol as
compared with other food products would yield the largest effects re-
garding emissions reduction (Shewmake et al., 2015) and a recent re-
view concluded that meat is under-priced (Funke et al., 2021). Still,
this contrasts to the finding that few policy instruments are used to
help consumers reduce their meat consumption (Tjärnemo and
Södahl, 2015), and those efforts focus on nudges, which are among the
least intrusive instruments Fig. 5).
Fig. 4. Categorisation of policy instruments according to intrusive
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Meat consumption is a highly routinised behaviour, which is rooted
in food culture and has been shared over generations (McBey et al.,
2019). Therefore, reducing it is difficult, requires a change in habits,
and might require new cooking skills (Apostolidis and McLeay, 2019).
One possibility to increase sustainability while sticking to habits is to
promotemeat alternatives through nudging. Acceptance ofmeat substi-
tutes can be promoted through the use of carbon labels or information
interventions (Edenbrandt and Lagerkvist, 2021; Jalil et al., 2020). In-
deed, nudging (e.g., making the more sustainable burger the default)
and information-based instruments successfully increased sustainable
option choices (Prusaczyk et al., 2021; Vlaeminck et al., 2014).

Another important animal product in the sustainable food literature
is seafood. It is affected by issues such as overfishing, damage to thema-
rine habitat, or carbon dioxide emissions from fishing boats, which have
an important impact on the climate and the increase in global seafood
consumption. Here, regulatory measures (in China; (Fabinyi, 2016))
and information-based measures had a positive influence (i.e., more sus-
tainability) on consumption (Jin et al., 2018; Xuan, 2021), especially
when labels were accompanied by social norms (Richter et al., 2018).

For fruits and vegetables, we found a focus on information-based in-
struments (Fig. 5). Consumers generally preferred local or organic pro-
duce, possibly because this information is used as a heuristic for the
sustainability of the product (Scheibehenne et al., 2007; Vermeir and
Verbeke, 2008). Information-based measures are used to communicate
this to consumers.

Finally, wine, chocolate, and coffee were another product focus in
the research identified herein (Fig. 5).We assume that due to a frequent
price premium related to sustainability claims, these luxury products
are of higher interest for producers than staple products. The effect of
information-based instruments might be limited, as consumers ignored
sustainability labels on chocolate (Silva et al., 2017) and perceived cof-
fee as a “natural product”, thus being unaware of its climate impact
(Birkenberg et al., 2021).

3.2. Tailoring policy instruments to consumers

Policy instruments are most effective when they are tailored to spe-
cific consumer segments (Jiang et al., 2020). However, studies differ sig-
nificantly in the way they form these segments. We therefore discuss
some characteristics that influence sustainable consumption and should
be considered when designing policy instruments.

3.2.1. Sociodemographic characteristics

3.2.1.1. Age. The effectiveness of information-based instruments depends
on consumers' age. Several studies have found that age influences the
ness and number of publications per instrument (N = 160).

Image of Fig. 4


Fig. 5.Overviewof product focus across the selected studies (N=160). The category “multiple” summarises studieswhich investigatedmeals ormultiple foods, “other” summarises single
mentions, and “not defined” summarises studies which did not specify the foods.
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perception of ecolabels (Calderon-Monge et al., 2020) and sustainable
food products in general. However, there are conflicting findings re-
garding the direction of the relationship. Some studies found that
older individuals are more likely to buy sustainable products
(Johnston et al., 2001; Pomarici and Vecchio, 2014), pay more for sus-
tainability (Vecchio and Annunziata, 2015), which might be due to
more economic power of older individuals (Vecchio, 2013). Other stud-
ies report that environmental knowledge influences younger con-
sumers more than older ones (Tansakul et al., 2018), younger
consumers are more concerned about the environment and ethical is-
sues (de-Magistris et al., 2017; Durham et al., 2012), and they are will-
ing to pay more for certified products (Moscovici et al., 2020). Another
study found that younger individuals are more open to accepting sus-
tainable changes in their worksite canteen (Lorenz-Walther and
Langen, 2020). As the younger generations will have to deal with the
environmental consequences of our current food choices longer than
the older generations, these findings are not unexpected.

3.2.1.2. Gender. Females were found to have a higher willingness to pay
for products that are labelled as sustainable (Loureiro et al., 2002;
Moscovici et al., 2020; Vecchio and Annunziata, 2015) and were more
likely to buy sustainable products (Johnston et al., 2001; Pomarici and
Vecchio, 2014) as compared with males. Furthermore, females had an
overall higher level of knowledge (Vecchio et al., 2015), weremore con-
cerned about sustainability (Grunert et al., 2014), and attached more
importance to ecolabels (Calderon-Monge et al., 2020) than males did.
Other studies found that males will choose the ecolabel as long as it is
priced sufficiently lower (Durham et al., 2012) and have a strong will-
ingness to pay for low-carbon products (Chuanmin et al., 2014).

3.2.1.3. Education. Another influential factor is education, as education
directly influences knowledge (Valor et al., 2013; Vecchio et al., 2015).
Consumers with relatively poor knowledge of the production standards
of ecolabels still present positive attitudes towards ecolabelled products
because they believe that these products are healthier and more envi-
ronmentally friendly (Liu et al., 2017). Consumers with higher educa-
tion have a better understanding of sustainability (labels), are more
sensitive to environmental issues, and are frequently more willing to
buy labelled products (Chuanmin et al., 2014; Feucht and Zander,
2018; Grunert et al., 2014; Mancini et al., 2017). They further attach
more importance to ecolabels (Calderon-Monge et al., 2020).

3.2.1.4. Income. Higher social classes report more use of environmental
sustainability labels (Grunert et al., 2014; Johnston et al., 2001) and
preference for animal welfare (Howard and Allen, 2010). Given that
high-income households have more economic possibilities,
willingness-to-pay estimates for participants with higher incomes are
higher than for those with a lower income (Van Loo et al., 2014;
Vecchio and Annunziata, 2015). One study, however, reported a higher
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willingness to pay for low-income as compared with high-income indi-
viduals (Moscovici et al., 2020). As the study investigated eco-certified
wine, it might either be that wine is a special product category or,
more generally, that the younger individuals with lower incomes in
that sample are more sensitive to sustainability and eco-certified prod-
ucts in general (see also above the discussion regarding age). Irrespec-
tive of income, sustainable consumption should be affordable (Dixon
and Isaacs, 2013; Lee et al., 2021). In very remote areas of Australia, rec-
ommended dietswere found to be unaffordable (Lee et al., 2021),which
is a huge barrier to sustainable consumption. Therefore, policy efforts
should ensure that all income groups can afford an environmentally
sustainable diet.

3.2.1.5. Place of residence. Results further showed that living in an urban
area affects the knowledge of labels (Engels et al., 2010; Vecchio et al.,
2015) and increases the probability of buying sustainable wines
(Pomarici and Vecchio, 2014). Other studies found that urban con-
sumers are very price sensitive and have less desire to pay a higher
price for sustainability-labelled products (Kaczorowska et al., 2019).
Rural residents were found to prefer local products (Howard and
Allen, 2010) and were more conscious of nature, respecting seasonality
(Mancini et al., 2017).

3.2.2. Cultural differences
Countries differ in their levels of environmental concern. For in-

stance, Poland and Sweden tend to have low levels of concern about
sustainability issues, whereas Spain, the UK, and Germany tend to
have higher levels of concern (Grunert et al., 2014). As a result, German
consumers have stronger preferences for sustainable products
(Grebitus et al., 2016). Overall, results indicate that there are substantial
differences across nations in terms of preferred labels, as well as factors
driving sustainable consumption, such as environmental concerns
(Zepeda et al., 2013). Therefore, policymakers must consider national
differences in designing measures that fit the target audience.

3.2.3. Taste and price
Finally, taste and price are two central drivers for food choice

(Kourouniotis et al., 2016; Rousseau, 2015; Silva et al., 2017; Silva
et al., 2019; Steenhuis et al., 2011). These attributes are universally im-
portant for all consumers. The most sustainable food product is worth-
less to consumers if it does not taste good or is unaffordable. Various
studies found that taste is a crucial factor when choosing sustainable
food (Schmit et al., 2013; Yang et al., 2021). This is little surprising, as
sensory experience is a way of immediate gratification, and individuals
tend to focus on the present (instead of the future) and value immediate
returns. For sustainable food, returns focus on the future (e.g., more bio-
diversity) and therefore provide less utility to consumers. The same is
valid for health claims, which promise long-term future benefits for
consumers (De Marchi et al., 2016; Ekelund et al., 2014).
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Price (i.e. affected by market-based or regulatory measures) can sup-
port information-based measures as it can serve as an easy heuristic and
is one of themain criteria in deciding for or against a purchase (Lampert
et al., 2017). Indeed, the likelihood of choosing a labelled product
strongly depends on the price premium (Johnston et al., 2001; Zhao
et al., 2020). Respondents who indicated that they had not purchased
environmentally friendly products in the last four weeks were more
likely to be guided by low prices (Peschel et al., 2016).

Consumers are willing to pay a premium for different types of sustain-
ability, which can be communicated using information-based instruments
(Akaichi et al., 2016; De Magistris et al., 2015; Loureiro and Lotade,
2005; Tian et al., 2021; Vecchio and Annunziata, 2015; Xuan, 2021). Data
collected in 1994 suggested that themajority of respondents were willing
to pay a premium for environmentally friendly techniques (Moon et al.,
2002). A possible explanation is that price might be regarded as a signal
of unobserved product qualities, such as taste (Zhou et al., 2017).

Table 2 provides an overview of the price premium for sustainable
products found across studies. However, results are difficult to compare
as standards between sustainability labels differ fundamentally
(Bissinger, 2019). The current literature regarding price premiums for
sustainable products relies heavily on stated preference measures and
survey techniques (Loureiro and Lotade, 2005). Therefore,whenputting
these results into context, it is important to keep in mind that con-
sumers' buying behaviour is inconsistent with their stated attitude, es-
pecially for social, ethical, or environmental attributes (e.g., Vermeir
and Verbeke, 2008).

3.3. Key barriers and recommendations for sustainable food consumption

To conclude this review, we identify key barriers for sustainable con-
sumption and look at the effectiveness of the four instrument categories.
We present evidence that instruments should be combined to increase
effectiveness and that intensified cooperation from all actors along the
food supply chains is needed to achieve the sustainability goals.

3.3.1. Sustainability measures across policy instruments
One central barrier to sustainable food choices is that definitions of

sustainability differ significantly or are lacking entirely. In terms of differ-
ing definitions, it has been argued that sustainability consists of three pil-
lars, that is, environmental, economic, and social sustainability (Purvis
et al., 2018). However, we rarely talk about all three pillars when we
talk about sustainability and most often, no definitions are provided at
all. For instance, researchers reported that from 124 submissions to the
Green Paper (a government discussion paper), only 3 included a defini-
tion of sustainability (Trevena et al., 2015). Besides differing or lacking
Table 2
Overview of price premium for sustainable products across studies.

Study Product La

(Berghoef and Dodds, 2011) Wine Ec
(Van Loo et al., 2014) Meat Fr
(Mazzocchi et al., 2019) Wine Bi
(Echeverría et al., 2014) Fluid milk Ca
(Drichoutis et al., 2016) Eggs Cl
(Drichoutis et al., 2016) Olive oil Cl
(Jo et al., 2019) Forest products Ec
(Feucht and Zander, 2018) Ca
(Echeverría et al., 2014) Bread Ca
(Nassivera and Sillani, 2016) Minimally processed food products with

environmental benefits
Ec

(Pomarici et al., 2018). Wine W

(Loureiro et al., 2002) Apples Ec

(Zhao et al., 2020) Milk products Ca
(Rousseau, 2015) 100 g chocolate Fa
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definitions, the understanding of sustainability varies among individuals,
for instance between consumers, retailers, and stakeholders (Lehner,
2015; Trevena et al., 2015). Trevena et al. (2015) found that while the
overall framing of sustainability was similar for industry and civil society,
major differences emerged as civil society often linked food supply and
health. The industry, however, had a stronger focus on economic sustain-
ability. This diversity is also apparent in the studies reviewed herein. Both
the method used to assess sustainability (e.g., life cycle assessment) and
the sustainability indicator considered (e.g., biodiversity) vary widely
(Fig. 6). With “sustainability indicator” we refer to the specific aspect
used to measure sustainability, that is, whether sustainability refers to
greenhouse gases, water consumption, or organic certification. To unite
all actors along the food value chain and enable them to work together,
it is, therefore, of crucial importance that they use a common language
and sustainability framework (Fanzo et al., 2021).

Moreover, food sustainability does not only encompass the environ-
mental pillar. Consumers appreciate both environmental and social in-
formation, that is, environmental footprint, animal welfare, ethical
aspects, and health (De Marchi et al., 2016; Yang et al., 2021). Thus,
both the environmental and social (health and ethics) pillars of sustain-
ability play a role in sustainable purchasing. As a result, there is some
debate regarding the combination of labels. Whereas some researchers
have found that combining the carbon footprint and health information
on a product can be beneficial (Huang et al., 2021), others report that
having two labels improves the nutritional quality but not environmen-
tal friendliness of food consumption (De Bauw et al., 2021). This could
be the result of overload confusion (see later) or consumers valuing
health information more than environmental friendliness because the
former directly affects them whereas the latter affects them only indi-
rectly through societal effects or effects on future generations.

Several studies agree that health benefits are an important driver for
sustainable food purchasing (Feucht and Zander, 2018; Lang, 2009;
Nassivera and Sillani, 2016), evenmore so than environmental friendli-
ness. One example highlighting this is blended meat products, where
part of the meat is substituted with vegetables. For this product, health
aspects are more important than carbon labels (Edenbrandt and
Lagerkvist, 2021). Indeed, the majority of consumers who reduce their
meat consumption do so for self-focused, health-related reasons
(Apostolidis and McLeay, 2019). In contrast, Osman and Thornton
(2019) found that information provision (including a label) positively
impacted consumers similarly for health and environmental friendli-
ness with small indications that when two labels were used, there was
a tendency towards environmentally friendly consumption.

Consumers are also placing increasing emphasis on ethical and social
aspects when buying food (Silva et al., 2019), and our review indicates
bel Price premium

olabel 65 %
ee range claims 43–93 %
odiversity 38 %
rbon footprint 29 %
imate neutral 28 %
imate neutral 23 %
olabel 21.9 %
rbon footprint Up to 20 %
rbon footprint 10 %
olabel 10 %

ater saving label 8 % (4.51 euro for a labelled product as
compared with 4.16 euro for a conventional
product)

olabel 5 % (about 5 cents per pound over an initial
price of 99 cents)

rbon footprint 3.2 %
ir trade 2.03 euro



Fig. 6. Sustainability indicators used across the reviewedpapers (n=160). The total number of occurrences ismore than the total number of papers as some of the papers usedmore than
one indicator. The category “multiple” summarises papers that used more than one indicator.
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that these aspects aremore important than environmental aspects. Sus-
tainable labels that are socially beneficial but are not to the consumers'
own interests still lead to higher purchase intention (Jin et al., 2018), in-
dicating that altruism can be an important driver of food choice. We
argue that the global scale and overall complexity of the environmental
problem is relatively hard to grasp, and therefore, social sustainability,
which reflects issues that aremuch closer to our own nature, are valued
more. Still, the situation is evolving, and novel movements such as the
climate youth significantly contribute to an increased public awareness
of environmental problems.

3.3.2. Effect size and duration
Policy instruments differ in theway theywork and in their effective-

ness (see Table 3 for an overview). For information-based instruments,
we found that the impact of labels and information on consumers' abil-
ity to choose the environmentally friendly alternative is minimally ef-
fective (Bellotti and Panzone, 2016; Lazzarini et al., 2018), depends on
the consumer group (Koistinen et al., 2013), and tends to be short
term (Elofsson et al., 2016; Slapø and Karevold, 2019). Only a few shop-
pers (i.e., 13 %) took the time to read the information provided for their
canteen lunch, and a small but significant shift towards 3 % lower CO2

scores for the lunches was achieved (Spaargaren et al., 2013).
Providing qualitative information about the environmental footprint
increased the demand for the certified milk by approximately 6–8 %
(Elofsson et al., 2016) and reduced sales of meat dishes by 9 % (Slapø
and Karevold, 2019). Labelling improved the environmental impact of
food baskets without affecting the price or the nutritional quality of
the food purchased, with a decrease in emissions of around 10 %
(Muller et al., 2019). Similar results were found for education, which
initially fostered the intention to consume more environmentally
friendly products. This change did not persist over time and did not
lead to behaviour change (Fröhlich et al., 2013).

Nudges can lead to small improvements, but major structural
changes are required for more substantial changes (Kaljonen et al.,
2020). For regulatory instruments, we found that bans are most effective
because they remove the polluting alternative (Panzone et al., 2011).
However, because this is hard to implement due to low consumer ac-
ceptance, targeting the supply side by eliminating the polluting options
or reducing their availability would be an easier to implement alterna-
tive (Panzone et al., 2011). For market-based instruments, subsidies for
the cleaner alternative proved ineffective (Panzone et al., 2011). It has
been reasoned that the subsidy removes desirable social signals, that
is, paying for the environmentwithout getting a return, and creates feel-
ings of unfairness due to governmental intervention (Panzone et al.,
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2011). Taxes were effective in reducing the carbon footprint (Edjabou
and Smed, 2013; Latka et al., 2021), but it must be considered that
greenhouse gas and carbon taxes are regressive, which means that
households with lower incomes have to pay higher shares of their in-
come on the tax (Feng et al., 2010). This effect can be diffused by taking
redistributional measures.

It appears that rather than using a single policy instrument, sustain-
able food environments can be achieved through combining instruments
(Girod et al., 2014; Panzone et al., 2011). In this regard, information-based
measures are of significant interest as they can be combinedwith other in-
struments. One of the few studies which compared different instruments
tested the combination of CO2 labelling, a greenhouse gas abatement
subsidy, and product-specific bans (Panzone et al., 2011). Based on con-
sumer preferences, they found that among these instruments, quantity
instruments performed better than did price incentives and labelling
(Panzone et al., 2011). Still, they concluded that improvements in sustain-
able consumption can be achieved by combining instruments. For in-
stance, certain products could be banned in certain contexts
(e.g., sugared beverages at school) but remain available in other contexts.
Ultimately, this would reduce consumption. At the same time, subsidies
or tax can be used to promote further shifts in consumption (Panzone
et al., 2011). We conclude that information-based instruments are particu-
larly important as they could accompany other instruments and contrib-
ute to consumer education (Panzone et al., 2011). For instance, positive
synergy effectswere found for the combination of a carbon label and a di-
rect trade claim (Birkenberg et al., 2021).

3.3.3. Information-based instruments
Labels, as a prominent example of information-based instruments,

can be divided into two types, depending on how they are intended to
be used by consumers (Carrero et al., 2021). The first type is value-
based labels, which follow an appetitive logic. They communicate a
product attribute that consumers might appreciate (e.g., organic, Fair
Trade, or vegan). The second type is warning labels, which follow an
avoidance logic. They signal a product attribute that consumers might
want to avoid. They are usually associated with hazards that directly af-
fect consumers (e.g., tobacco, alcohol, or sugar). An important difference
is that warning labels are mandatory, whereas carbon labels are not
(Carrero et al., 2021).

Overall, consumers appreciate carbon labels (Hartikainen et al.,
2014), biodiversity labels improve willingness to pay (Mazzocchi
et al., 2019), and environmental claims improve product perception
(Biondi and Camanzi, 2020; Kimura et al., 2010). Several studies
(Aprile et al., 2012; Prell et al., 2020) indicated that certified labels
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Table 3
Effect sizes and main findings found for the different instruments (N= 160).

Instrument Effect size Sources

Information-based Label, information, and education did not considerably improve respondents' ability to
evaluate the environmental sustainability of foods
Small effects (around 10 %)
Short term
Presence of traffic light labels led to positive shifts towards lower carbon emissions
Label increased the eco-friendliness of consumption by around 5–10 %
Signs increased demand for certified milk by 6–8 %
Labelling decreased meat sales by 9 %

(Grunert et al., 2014)
(Lazzarini et al., 2018)
(Bellotti and Panzone, 2016)
(Slapø and Karevold, 2019)
(Elofsson et al., 2016)
(Fröhlich et al., 2013)
(Osman and Thornton, 2019)
(Gadema and Oglethorpe, 2011)
(Vlaeminck et al., 2014)
(Muller et al., 2019)

Nudges Small effects
Short term
Effect did not diminish over time, more than 90 % of participants intended to continue
reducing their meat consumption
Performed actions increased from 64 % to 80 % after treatment
Eight-week intervention was effective at increasing consumer awareness

(Kaljonen et al., 2020).
(Bschaden et al., 2020)
(Ramsing et al., 2021)

(de Koning et al., 2016)
(Robinson et al., 2002)

Market-based Subsidisation of the cleaner alternative proved ineffective
Taxing CO2 provides an option for an ambitious short-run climate policy with moderate
welfare effects that could be turned into welfare gains with proper redistribution schemes
Most efficient scenario: decrease in carbon footprint from foods for an average household of
2.3–8.8 %, cost of 0.15–1.73 DKK per kg CO2 equivalent
Most effective scenario: decrease in carbon footprint of 10–19 %, cost of 3.53–6.90 DKK per kg
CO2 equivalent
20 % price increase (tax) for animal-based products can reduce CO2 emissions by 271–293 g
per household and day

(Panzone et al., 2011)
(Panzone et al., 2021)
(Renner et al., 2018)
(Edjabou and Smed, 2013)
(Hoek et al., 2017)
(Caillavet et al., 2016)

Regulatory Most effective policies completely remove the polluting alternative
Decrease in supply of environmentally unfriendly options as second-best alternative

(Panzone et al., 2011)
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promote the purchase of sustainable products (Eldesouky et al., 2019).
However, labels also face difficulties. For instance, poor communication
can lead to confusion (Gadema and Oglethorpe, 2011) and several
sources of confusion have been identified. Similarity confusion can
arise from labels that appear similar and use confusing and unclear
wording such as “natural” or “eco-friendly”, which leaves ample room
for interpretation (Moon et al., 2016). To avoid this, unique and simple
labels should be designed. Having toomany labels on a product can lead
to overload confusion (Moon et al., 2016). Yet again, providing a simple
label can help avoid information overload and increase sustainable con-
sumption (Sirieix et al., 2013; Weber, 2021).

Studies also find that local production is favoured over climate
friendliness across countries (Feucht and Zander, 2018), possibly be-
cause it is easier to understand. Similarly, a vague label is more appeal-
ing than a brief claim, as consumers do not appreciate having to read
lots of text (Yang et al., 2021). The use of such information was found
to increase the overall eco-friendliness of subjects' food consumption
by about 5 % relative to the default label used in current markets
(Vlaeminck et al., 2014). Finally, confusion can also arise from the incon-
sistency between the information communicated and consumers' prior
knowledge about ecolabels on a product (Moon et al., 2016). It can
cause distrust and dissatisfaction and should therefore be avoided
(Moon et al., 2016).

As mentioned earlier, care must be taken when combining labels to
prevent overload confusion. Label combinations can detract from a
product's value (Sirieix et al., 2013). Still, environmental benefits should
be combined with other values, such as naturalness or healthiness (de
Boer et al., 2013; Wolff et al., 2016), and easy nudges, such as playing
nature sounds, as this can have a positive impact on sustainable pur-
chasing (Spendrup et al., 2016).

One difficulty to consider when combining products is the negative
footprint illusion. This means that when individuals estimate the envi-
ronmental footprint of a product, it tends to decrease when a sustain-
able product is added and the combination of both products is
assessed for its environmental footprint. In reality, it has increased be-
cause a product was added (Gorissen and Weijters, 2016). Consumers
tend to underestimate the environmental impact and might even
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consume more when their meal includes sustainable products
(Gorissen and Weijters, 2016). In this case, using labels to inform con-
sumers about the carbon footprint of each product can guide them to-
wards more sustainable food choices and reduced consumption, as the
products are easier to compare (Farmer et al., 2017).

Another key barrier for labels is that sustainability and label knowl-
edge is low (Grunert et al., 2014; Rousseau, 2015; Vecchio et al., 2015;
Xuan, 2021). Consumers selectively pay attention to aspects of their en-
vironment that are relevant to them and that they are able to compre-
hend (Hoyer and MacInnis, 2007). Therefore, noticing a new product
and visual attention depend on the consumer's knowledge and experi-
ence (Nassivera and Sillani, 2016; Samant and Seo, 2016a; Thøgersen
and Zhou, 2012).

Sustainability claims can also affect quality perception when con-
sumers have high levels of label understanding (Samant and Seo,
2016b). Therefore, sufficient knowledge seems to be a prerequisite for
claims to effectively deliver information (Samant and Seo, 2016b) and
a driver for consumer perception (Tansakul et al., 2018). Knowledge
provision, for instance through educational interventions, can be an ef-
fective tool to help improve consumers' label understanding (Samant
et al., 2016) and ultimately help consumers identify sustainable prod-
ucts (Schmidt, 2020).

Some researchers went as far as to argue that the current label situ-
ation fails to help consumers make informed choices for sustainable
consumption (Goossens et al., 2017). Indeed, the presence of a label
does not automatically enhance the perception of a product (Ertz
et al., 2017), and it is important to note that consumers differentiate be-
tween different types of sustainability claims (Chen et al., 2018). Fur-
thermore, it is crucial that consumers understand the label and that it
allows for cross-product comparisons (Engels et al., 2010). Introduction
of a cross-category label can help consumers make more accurate
choices in terms of sustainability (Dihr et al., 2021). Consumers might
choose product labels more frequently than other potential sources of
information about their food (Howard and Allen, 2010), but the source
must be trustworthy (Sirieix et al., 2013; Zepeda et al., 2013). Ulti-
mately, a stable and transparent relationship between producers, dis-
tributors, and consumers should be built, assuring consumers that
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they are purchasing high-quality products (Kusá et al., 2021). If trust is
lost, labels can also suffer from negative publicity (Loureiro et al., 2002).

3.3.4. Joint efforts within the food system
The food environment is the physical, economic, political, and socio-

cultural context in which consumers engage with food (Drewnowski
et al., 2020). In the current food environment, unhealthy and unsustain-
able products predominate. Policies should make healthy and sustain-
able foods the easy, affordable, and preferred choice. Although this
review focused on consumer-targeted food policy instruments, it
emerged across studies that all actors are required to take action
(Drewnowski et al., 2020; Feucht and Zander, 2018; Yeğenoğlu et al.,
2021).

Although information-based instruments such as information or edu-
cational campaigns and coherent and comprehensive labelling policies
are frequently used policy instruments, they are not very effective on
their own and do little to change consumer behaviour. Therefore,
more intrusive instruments such as taxes or policies are required to ad-
ditionally address the industry (Feucht and Zander, 2018; Gadema and
Oglethorpe, 2011). Indeed, poor regulation was identified as one of the
most important barriers to sustainable consumption (Shao, 2019).Man-
datory measures (e.g., a CO2 tax) among food system actors are
therefore necessary to ensure widespread and simultaneous uptake
(Gadema and Oglethorpe, 2011).

Successful instruments must have ambitious, clear, and quantifiable
targets (Wolff et al., 2016). Furthermore, production and consumption
should be understood as co-dependent parts of the food system that
share cooperative efforts (Chen et al., 2018; Salmivaara and Lankoski,
2019). Consumers cannot take informed decisions if retailers do not
provide the information necessary (Ekelund et al., 2014). Still, govern-
mental and industry action in terms of policy instruments is required
to reduce some of the barriers associated with buying sustainable prod-
ucts (Culliford and Bradbury, 2020), but lack of political will can be an
important barrier (Abadie et al., 2016).

Mitigation of climate change is a societal and political aim, which
means that policymakers are challenged to establish proper political
structures (e.g., regulatory frameworks) to foster climate-friendly be-
haviour. This should be achieved at both the consumer and the industry
and government levels (Feucht and Zander, 2018). Given the global
scale of the problem, it is crucial for countries to learn from each
other, especially because some policies are transferrable or easy to
adopt across countries (Zaharia et al., 2021). Still, as outlined above, it
is important to consider cultural differences when designing policy
measures.

Initial approaches to strengthen cooperation between the actors
within the food system and across the sector already exist. For instance,
the new Farm-to-Fork strategy, whichwas set up by the EuropeanCom-
mission, goes beyond the working together of actors and further com-
bines policy domains, including food production, climate change, and
biodiversity loss (de Boer and Aiking, 2021). A central goal of the strat-
egy is the shift towards healthy and sustainable diets, whichmeans that
both individual (health) and societal (sustainability) benefits are ad-
dressed (De Bauw et al., 2021).

4. Limitations and outlook

As for all studies, the quality of this review is based on the quality of
the data. The data obtained for a review on the other hand is defined by
the search terms used. There is a thin line between choosing broad
search terms that result in too many hits and using very specific search
terms thatmay not cover the entirety of the data. Given the heterogene-
ity of the topic and the vocabulary used to describe sustainability, we
are aware that we may not have covered all relevant papers. However,
to the best of our knowledge, the described search terms cover the
most important aspects and the described methodology makes the
data collection transparent.
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Future studies on sustainable consumption choices may want to spe-
cifically include all three pillars of sustainability. As our review has
shown, multiple aspects beside environmental sustainability are impor-
tant to consumers when making food choices. Health aspects are espe-
cially important when looking at diets, as diets can act as a link between
environmental sustainability and human health (Tilman and Clark, 2014).

Another interesting avenue for future studies would be to compare
in more detail the results of the various studies over time using a
meta-analysis. Given that decades have been dedicated to research on
sustainable food consumption, it might be interesting to see whether
the results of these studies have changed over time. For instance, it
could be hypothesised that the effect of a sustainability label has changed
over time because consumers became more aware of the issue. Another
important topic that deserves further investigation is the role of price.
As identified herein, price is an important factor in the decision making.
Therefore, the recent debate on true costs of food is increasing fast
(Mirzabaev and von Braun, 2022; The Rockefeller Foundation, 2021)
and should be monitored and analysed by future studies.

5. Conclusion

In this review, we analysed policy instruments for sustainable food
consumption and found that overall, less intrusive policy instruments
(i.e., information-based, nudging) are more popular and widespread than
more intrusive instruments.We conclude that they are of utmost impor-
tance, especially because they can be combinedwith other instruments.
Still, it must be noted that educating consumers alone is not enough to
achieve a sustainable shift in consumption. More intrusive instruments,
such as taxes (i.e.,market-based measures) or the regulatory elimination
of themost polluting products, aremore effective and therefore needed
to achieve substantial and lasting progress, and they can and should be
combined with information-based instruments.

Two central drivers of food choice are taste and price. Producers and
processors therefore need to make sure that products are also convinc-
ing in terms of taste, and the government needs tomake sure (e.g., with
taxes) that a product's price reflects the external costs of food, making
sustainable products more attractive (in terms of price) as compared
to conventional products. Another driver for sustainable food choice
are sociodemographic characteristics such as gender and education
level. To maximise the impact of policymeasures, policy makers should
adapt their measures and language to the target group and to focus on
those consumer segments that have the most potential for improve-
ment regarding sustainable consumption.

Finally, we found that a common understanding of sustainability is
currently lacking. Given the complexity of the food system and sustain-
ability, it is crucial to establish a common language to orchestrate efforts
and jointly tackle the food sustainability challenge. There is no magic
bullet that will make food consumptionmore sustainable. Instead, mea-
sures need to be tailored to their target audience, and policy instru-
ments should be combined to complement each other and benefit
from synergies. Although our review focused on consumers, we find
that all actors along the food value chain and researchers from various
disciplines are called upon to develop and test effective instruments
and put them into action. The food system must be seen as more than
the sum of its parts, with each part playing a central role in achieving
the sustainability goals.
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Appendix 1
Table A1
Search strings used and number of results obtained for the three databases.

Scopus (09.09.2021): 6930 results

TITLE-ABS(food)
AND TITLE-ABS(consumer)
AND TITLE-ABS(sustainab*) OR TITLE-ABS(environment*) OR TITLE-ABS(life

cycle assessment) OR TITLE-ABS(biodiversity) OR TITLE-ABS(footprint) OR
TITLE-ABS(carbon) OR TITLE-ABS(climate)

AND TITLE-ABS(policy) OR TITLE-ABS(tax*) OR TITLE-ABS(prohib*) OR
TITLE-ABS(restrict*) OR TITLE-ABS(ban*) OR TITLE-ABS(information) OR
TITLE-ABS(nudg*) OR TITLE-ABS(label*) OR TITLE-ABS(behavio*)

Web of Science (09.09.2021): 5094 results

(AB = (food) OR TI = (food))
AND (AB = (consumer) OR TI = (consumer))
AND (AB = (sustainab* OR environment* OR life cycle assessment OR biodiver-

sity OR footprint OR carbon OR climate) OR (TI = (sustainab* OR environ-
ment* OR life cycle assessment OR biodiversity OR footprint OR carbon OR
climate)))

AND (AB = (policy OR tax* OR prohib* OR restrict* OR ban* OR information OR
nudg* OR label* OR behavio*) OR (TI = (policy OR tax* OR prohib* OR
restrict* OR ban* OR information OR nudg* OR label* OR behavio*)))

PubMed (09.09.2021): 1123 results

(food[Title/Abstract])
AND (consumer[Title/Abstract])
AND (sustainab* OR environment* OR life cycle assessment OR biodiversity OR

footprint OR carbon OR climate[Title/Abstract])
AND (policy OR tax* OR prohib* OR restrict* OR ban* OR information OR nudg*

OR label* behavio*[Title/Abstract])

Information-based

L33 (Elofsson et al., 2016)
L34 (Engels et al., 2010)
L35 (Ertz et al., 2017)
L36 (Feucht and Zander, 2018)
L37 (Fröhlich et al., 2013)
L38 (Gadema and Oglethorpe, 2011)
L39 (Ghvanidze et al., 2017)
L40 (Gisslevik et al., 2018)
L41 (Goossens et al., 2017)
L42 (Gorissen and Weijters, 2016)
L43 (Grankvist and Biel, 2007)
L44 (Grankvist et al., 2007)
L45 (Grebitus et al., 2016)
L46 (Grunert et al., 2014)
L47 (Grymshi et al., 2021)
L48 (Guenther et al., 2014)
L49 (Hartikainen et al., 2014)
L50 (Hoogland et al., 2007)
L51 (Howard and Allen, 2010)
L52 (Hsu et al., 2021)
L53 (Hu et al., 2013)
L54 (Huang et al., 2021)
L55 (Jiang et al., 2019)
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