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Abstract: Global food systems are currently challenged by unsustainable and unhealthy consumption
and production practices. Food labelling provides information on key characteristics of food
items, thereby potentially driving more sustainable food choices or demands. This review
explores how consumers value three different elements of sustainable diets: Comparing consumer
response to nutrition information on food labels against environmental and/or social responsibility
information. Six databases were systematically searched for studies examining consumer
choice/preference/evaluation of nutrition against environmental and/or social responsibility attributes
on food labels. Studies were quality assessed against domain-based criteria and reported using
PRISMA guidelines. Thirty articles with 19,040 participants met inclusion criteria. Study quality
was mixed, with samples biased towards highly-educated females. Environmental and social
responsibility attributes were preferred to nutrition attributes in 17 studies (11 environmental and six
social), compared to nine where nutrition attributes were valued more highly. Three studies found
a combination of attributes were valued more highly than either attribute in isolation. One study
found no significant preference. The most preferred attribute was organic labelling, with a health
inference likely. Consumers generally have a positive view of environmental and social responsibility
food labelling schemes. Combination labelling has potential, with a mix of sustainable diet attributes
appearing well-received.

Keywords: food labelling; sustainable diet; ecolabels; nutrition labels; social responsibility labels;
organic labelling; animal welfare labels

1. Introduction

Globalisation and urbanisation are driving a shift towards unhealthy dietary patterns associated
with rising rates of nutrition-related chronic diseases [1,2]. Meanwhile, agriculture is a major contributor
to climate change, with food systems responsible for around 24% of global anthropogenic greenhouse
gas emissions [3]. Simultaneously, climate and other environmental changes are posing new threats
to food production [4]. In order to improve both human and planetary health a move towards more
sustainable food systems is therefore required. Sustainable diets are food consumption patterns that are
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beneficial for human health, nutrition, environmental, ethical and economic domains [5-7]. Such diets
have been gaining an increasing amount of attention from researchers and policy-makers and are
gradually becoming better defined [8]. However, questions remain regarding public acceptability of
such dietary patterns, and how best to encourage a shift towards more sustainable and healthy diets.
Food labelling may be one tool with which to encourage consumer uptake of such diets. Yet there
is some uncertainty as to the efficacy and acceptability of both nutrition and ‘eco” labels, with both
governments and manufacturers reluctant to entirely embrace mandatory or uniform labelling schemes.

Food labelling is increasingly used globally, with anumber of different nutrition, environmental and
social responsibility labelling schemes in existence. Nutrition food labelling schemes are widely used
in high-income countries, with an estimated 48% of European foods carrying voluntary front-of-pack
labels [9]. Messaging is diverse, ranging from standard macronutrient content information to health
claims, with both mandatory and voluntary schemes co-existing. In Europe the increasing use of
labelling schemes has led to formal regulatory controls for both mandatory and voluntary schemes,
with Regulation (EC) 1924/2006 of the European Parliament and Council harmonizing regulation of
nutrition and health claims on food packaging, Regulation (EC) 1169/2011 defining the provision
of food information to the public and Regulation (EC) 66/2010 describing use of the voluntary EU
ecolabel scheme. The available evidence shows an association between the use of nutrition labels and
healthier diets [10-13], although there is a lack of high-quality studies [10-12]. Environmental and
social responsibility labels in contrast are mostly voluntary or privately-run schemes, with the Global
Ecolabelling Network listing 463 different schemes—over 120 of which are active in the EU [14,15].

Recent years have seen notable industry engagement with sustainability labelling, with
2008-12 producing an average annual growth rate of 50% for 16 of the main sustainability schemes
covering the ten most labelled agro-food products [16]. Consumer acceptance of such schemes has
been mixed, with Tesco’s carbon-labelling scheme discontinued in 2012 due to insufficient demand [17],
and with continuing accusations of corporate ‘green-washing’ or of over-exaggerating sustainability
claims to gain market share [16,18]. Environmental and social responsibility labels are therefore often
considered less impactful than other product information, with one study concluding that sustainability
labels do not play a major role in food choice, reporting low levels of use [19]. Despite these findings,
meta-analyses looking specifically at socially responsible products have indicated consumers are
willing to pay a premium [20,21]. This theoretically should encourage wider use of such schemes,
but there is little consensus on how best to profile sustainable consumers [22]. Overall, research is
limited; the most recent literature review of ecolabels found dates back to 2002 [23].

While labelling initiatives separately considering nutrition, environmental and social issues have
existed for several decades, few systems have attempted to combine multiple product attributes despite
the overlap between more healthful and sustainable diets [24,25]. With increasing interest in such
schemes, it is important to understand their effect on consumer decision-making before they become
widely used. For example, the use of multiple or integrated labelling schemes may result in confusion
for the consumer and ultimately deter purchasing. Integrated labelling may also lead to competing
effects between different attributes. While labelling schemes have been reviewed individually in the
literature, no previous reviews on the integrated approach have been identified.

The aim of this study was to explore the effect of different labelling schemes associated with three
elements of sustainable diets on consumer choice: nutrition, environment and social responsibility.
We systematically reviewed studies testing consumer choice and preference for each ‘attribute’, defined
as a characteristic of a product that impacts on the consumer’s purchasing decision. We review studies
that specifically compare nutrition to the other attributes as nutrition information is currently the more
widely used and regulated type of food labelling scheme. We compare the preference for each attribute
and explore the characteristics of consumers in order to inform future research and interventions.
Our findings indicate that environmental and social responsibility food labelling schemes are of
more value to consumers than previously thought, and preferred when in direct comparison to
nutrition labels. However, an overlap in consumer perceptions of ‘good for health” and ‘good for the
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planet’ suggest care must be taken to prevent consumers drawing unmerited health inferences from
environmental labels.

2. Materials and Methods

This systematic review follows the PRISMA Checklist (preferred reporting items for systematic
review and meta-analysis protocols). Six databases were searched covering a number of specialty
areas in an attempt to ensure an interdisciplinary search strategy. This included medical and health
sciences (Global Health, Web of Science and PubMed), environmental science (GreenFILE), business
and management (ABI Inform) and psychology (PsychINFO).

A search strategy was developed and subsequently adapted for each database. No limitations on
publication date were set. Search terms included the concepts; “sustainability”, “label”, “food” and
“consumer”, with a second sub-search combining “eco-label” with “food” and “consumer” (Table 1).
Given the large number of different labelling schemes, a horizontal approach was adopted for search
terms by focussing on broad product attributes (e.g., animal welfare) instead of individual labelling
schemes (e.g., RSPCA assured) [26].

Table 1. Search strategy.

AND

OR Env1rom'ne'n't and Social Label Food Consumer Sub-Search
Responsibility
Carbon footprint* Label * Food * Consumer * Eco-label *
Water footprint * Claim * Nutrit * Shopper * Ecolabel *
Environment * Packet * Diet * Buyer * Carbon-label *
Voluntary sustainability Packag * Sustainable diet * Decision-making Ethical label*
standard *
Low-carbon Label?ing Health claim * Point-of-purchase
Organic Certificat * Purchas * decision *
Biodiversity Awareness Choice *
Green label * Standard * Willingness-to-pay
Green Signal *

Palm oil free
Environment * protection
Conservation

Social * responsibl *
Social *

Sustainab *

Fair trade

Animal welfare

Marine stewardship

Note: * served as the truncation (or wildcard) operator using Boolean Search Operators.

Search strategies can be found in the additional information (Supplementary Information 1).
Database searches were completed by 5 January 2019. Study screening and selection was carried out
using Mendeley v1.19.

2.1. Study Selection

Inclusion criteria were predefined to ensure study selection relevance, with eligibility criteria
formatted following the population, intervention, comparison, outcomes, situation, type of study
(PICOST) framework [27]:

e Population—independent consumers and/or purchasers of packaged foods aged 18-75 years old.

e Intervention—Ilabelling/logos/claims/information relating to nutritional, environmental and/or
social responsibility product attributes designed for display on packaged foods.

e Comparison—consumer preference for nutrition attributes were compared to environmental
and/or social responsibility attributes on food labels.
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e  Outcome—qualitative outcomes included consumer evaluation, interpretation and liking of
different attributes. Empirical outcomes included attribute utility estimates and willingness-to-pay.

e  Situation—no geographical limits.

e  Type of study—primary research studies only.

Three attribute areas were selected as a focus for the study, with databases selected to recognise
food choice research designs used in different disciplines. Sustainable food system frameworks
(Figure 1) often include economic and cultural domains in addition to health, social and environmental
ones. However, these were excluded from this study in line with other literature on the topic viewing
such schemes (e.g., protected designated origin labels) as markers first and foremost of geographical
indication, more reflective of ethnocentric concerns than altruistic or environmental ones [19,28,29].

Figure 1. Domains within a sustainable food system framework [30].

The nutrition attributes included in this review related to the nutritional content and
nutrition-health claims of food. This included labelling schemes displaying information related
to food energy and nutrient content (macro and micro), nutrition-related health claims, and the 5-a-day
logo. Sensory and hedonic attributes such as flavour and textural preferences were excluded.

Environmental attributes included labelling schemes related to carbon emissions, water footprints,
more general ecological and environmental sustainability claims, biodiversity and organic production
methods. Schemes with an insufficient evidence-base regarding their environmental impact, e.g.,
genetically modified organisms [31], were excluded.

Social responsibility attributes were included when they related to human or animal welfare or
equity, notably fair trade and animal welfare labels. Remaining exclusion criteria can be seen in Box 1.

Titles and abstracts of studies were first screened for relevance, before remaining studies were
screened using a full-text article review form. A 33% sample was screened in duplicate to minimise
potential bias.

Box 1. Exclusion criteria.

Non-English language papers

Not peer-reviewed

Studies testing non-food products; alcohol, supplements, coffee

Interventions using a place (e.g., canteens) not a food product to display attribute information

Study populations comprised of retailers or manufacturers

Products and/or study populations biased towards one of the three attribute domains e.g., organic
consumers only

YYVYVYVYY
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2.2. Data Extraction and Quality Assessment

Data were extracted from eligible studies, including: Bibliographic information, study setting and
sample size, sample socio-demographic characteristics, study design, behaviour change models
used, food product(s) and relevant attributes tested (nutrition, environmental and/or social).
Relevant outcomes—mainly estimates of attribute utility—were also extracted, in addition to any
details provided on study funding source and conflict of interest (COI) declarations. Data extraction
was validated on 38% of the sample by a second reviewer.

In line with Cochrane recommendations [32], a domain-based evaluation was used to categorise
studies (criteria met, not met, unclear). As the majority of reviewed studies were choice experiments
an assessment form was designed to appropriately assess these studies. Criteria were based on the
“good-practice” checklist of Lancsar and Louviere [33]; a method used in two recent systematic reviews
of choice experiment literature where the criteria were also adapted to suit reviewed studies [34,35].
Two criteria relating to single dimensional attribute criteria and suitability of econometric choice
model were excluded to avoid disadvantaging the alternative study designs included. To this end a
criterion around response rate was included. An additional criterion assessing funding source was
added given the potential for conflict-of-interest bias due to vested industry interest in food labelling
schemes. Further explanation of the criteria used in this review’s quality assessment can be found in
the additional information (Supplementary Information 2).

A narrative approach was adopted to explore included studies as the heterogeneity in study
designs and outcomes prevented a quantitative analysis. The designs of included studies were choice
experiments, experimental auctions and ranked choice/preference surveys. These are hypothetical
study designs but offer insight into purchasing ‘trade-offs” which are not always present in observational
studies. Choice experiments are based on theories of economic rationality [36], with relative attribute
utility and willingness-to-pay (WTP) the main outcomes measured. Experimental auctions use
consecutive bidding rounds to determine consumer attribute preference and thus aim to reduce
hypothetical bias, with WTP the primary outcome analysed. For those studies asking participants to
rank their label preferences, label liking and willingness-to-buy were relevant outcomes for analysis.
One pre-post randomised controlled experiment was included, comparing mean post-affect scores
subsequent to the messaging intervention.

2.3. Analysis

The principal summary measures analysed were estimates of attribute utility, attribute or label
rank order and WTP. We ranked consumer preferences for the nutrition, social responsibility and/or
environmental attributes tested according to relative magnitude within studies depending on whether
attributes were chosen more frequently, ascribed a higher utility or rank, or evaluated more positively
by consumers. These findings were then compared between studies. The different labels within each of
the three attribute areas under investigation were also analysed and mapped against the food products
tested for each individual study. Where WTP as a percentage premium is provided or can be calculated
these results have been reported given WTP’s value in estimating product attribute competitiveness.
A meta-analysis was not conducted given the nature of choice experiment results (where coefficients
differ in scale between experiments and populations) and study heterogeneity.

3. Results

3.1. Study Selection

After completing a two-stage screening process, 30 studies remained that met eligibility criteria
(Figure 2).
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G
Records identified through
5 database searching (n = 12,992)
= Pubmed = 1,149
§ ABI Inform = 785
& GreenFile =741
t GlobalHealth = 4,755
i Psychinfo=1,193
Web of Science = 4,369
)
- l
- Records after duplicates removed
£ (n=11,868)
g
Records screened on basis of title Records excluded
) |
and abstract (n = 11,868) (n=11,784)
—
z
= Full-text articles excluded,
& ) with reasons (n = 53)
-} Full-text art!cl_e? _assessed for not peer-reviewed (n = 4)
eligibility Duped (n=2)
(n=83) Conference abstract or review
(n=3)
Unobtainable paper (n = 4)
Doesn’t meet inclusion criteria
(n=38)
No socio-demographic
3 characteristics reported (n = 2)
—; Studies included in final analysis
= (n=30)

—

Figure 2. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram
showing study selection [37].

3.2. Study Quality

Based on whether quality criteria were met, not met or inadequately reported, studies were
categorised as high, medium or low quality (Figure 3). Studies were broadly of sufficient quality,
with ten classified as high quality, eight as medium and twelve as low. Response rates were poorly
reported despite the majority of studies using survey methodology, leaving many at risk of selection
bias. While there are no universally applicable standards for acceptable survey response rates [38] only
four studies clearly noted response rates of >50%. Thirteen studies used unrepresentative sampling
frames (e.g., university populations), and seven were at risk of reporting bias with funding from the
food industry. Attribute choice and experimental design descriptions were broadly carried out to a
high standard, grounded in prior qualitative work.

Domain |Criteria

Choice of attributes and levels grounded in
qualitative work with the target population

Choice Design (o conceptual overlap between attributes.

Inclusion of an opt-out or status quo option

Experimental |Experimental design optimal or statistically
design__|efficient

Piloting among target population

Target population appropriate
Conduct

Sampling frame representative of target

Response rate sufficient to minimise bias

Where calculated, any pooled analysis from
different sub-groups appropriate
Where relevant, econometric model accounts
for correlation of choices
Relative attribute effects compared using a
common metric

col Study not industry or private scheme funded -
Overall quality M| H | M| |||l H|H|e|H|IM]Ha|l ol ofolofo]l oMol H]IM]Lo]m]|L

KEY

I et crieria High quality (H) = <1 red, <3 greys
Unclear, not stated Medium quality (M) = >3 unclear and/or 22 red
I 0o < ot meet criteria Low quality (L) = 23 reds

Figure 3. Quality assessment of reviewed studies.
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3.3. Study Characteristics

Of the 30 papers included in the final review, all were set in high-income countries according
to the World Bank classification system [39]. Of the 16 different countries investigated, the majority
of studies were carried out in Europe (n = 26), followed by North America (n = 8) and Australia
(n = 4). Only one study was carried out in Asia. Five papers undertook cross-country comparison.
All studies were published after 2008, with 19 studies (61.3%) published in the last three years (since
2016). Measurement of outcomes varied and included attribute utility estimates (n = 11), rank ordered
or best-worst scoring (n = 5), and WTP (n = 12).

The majority of studies used choice experiment designs (n = 20): A quantitative way of
eliciting individual preferences by providing respondents with choice sets of hypothetical alternatives,
and frequently used in food labelling studies. The remainder were experimental auctions (n = 5),
preference surveys (n = 4), and one pre-post randomised controlled design. Three studies included
qualitative information via focus groups [40-42]. Many studies employed Likert scales to gauge
consumer preference and characteristics. Only seven studies used conceptual theories of consumer
behaviour to inform their findings [42-48]. Sample size varied between studies, ranging from
16 participants to 1950, with a mean study size of 635 participants and an overall population of
19,040 participants across the 30 studies. The socio-demographic and economic characteristics of study
participants revealed a bias towards females and graduates, with ten studies using samples where
over 60% of participants were female. Twelve studies had samples where over 40% of participants had
tertiary-level education.

3.4. Synthesis of Results

3.4.1. Attribute Preference

Overall, 17 studies (57%) found environmental and social responsibility attributes were preferred
(chosen more frequently, ascribed a higher utility or rank or evaluated more positively) to nutrition
attributes by consumers. Nine studies showed a preference for nutrition or nutrition-health label
information; one study finding no significant difference between descriptive labels but with a trend
toward the nutrition-health label. Three studies found a mix of both health and environmental and/or
social responsibility attributes were most popular [47,49,50]. In those studies where environmental
and social responsibility attributes were preferred, organic was the preferred choice in eight
studies [28,43,46,51-54], with animal welfare claims coming a close second (five studies) [44,55-58].
Two studies found environmental impact labels were valued most highly [42,59], one Fairtrade [40]
and one carbon footprint [60]. Fourteen of the studies found that overall, consumers valued other
attributes being tested simultaneously (such as price) more highly than the attributes examined here.

Of the nine studies where consumers preferred nutrition-related attributes to the environmental
or social alternative, there was a split between a preference for macronutrient information and
nutrition-related health claims (Table 2). Low-fat labelling information was ascribed a high utility
by consumers, the preferred type of nutrition attribute information in four studies [41,45,61,62].
A distinction in consumer label information preference can be seen in those studies where two types of
nutrition information (health claims and nutrient content information) are tested side-by-side. In the
four studies permitting a comparison of health claims and nutrition content information [45,51,57,63],
just one found that the nutrient content information was preferred to information emphasising
longer-term health benefits [45]. This preference for health claims over nutrition content information
was particularly strong in Zakowska-Biemans et al. [57], where the utility of nutrient claims simply
stating the omega-3 and vitamin content of eggs was rated negatively compared to health claims
expanding on the functional properties of these nutrients. So “vitamins A and E have a positive
effect on the cardiovascular system” was more positively received (utility; 0.282) than the more basic
“vitamins A and E” claim (utility; 0.055) [57].
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Table 2. Summary of study characteristics and findings.

8 of 22

. Outcome . . Comparative Ranking of Sustainable Diet
Author Study Design Measurement Setting Sample Size Relevant Product Attributes Attribute Preference
Apostolides et al (1) Fat content
p (2016) ) Choice experiment Attribute utility UK 247 (2) Carbon footprint Nutrition
(3) Organic
o . (1) Low fat/clean ingredients
Young et al. (2016) Choice experiment Multldlmen51onal USA 218 (2) Low fat/some sugar Nutrition
scaling .
(3) Sustainability label
. - (1) Fat content
Kim et al. (2013) Choice experiment Attribute utility USA 250 (2) Sugar content Nutrition
(zero-centred) .
(3) Organic
(1) Nutritional fact panel
(2) Organic
Gracia et al. (2016) Choice experiment Direct ranking Spain 540 (3) Animal welfare Nutrition
(4) Food miles
(5) Carbon footprint
(1) Nutrition (UK/USA/DE)
Ghvanidze et al. . . . - USA, UK, (2) Ecological (UK/USA) ..
Ch t Attribute utility, WTP
(2017) clce expertmen ribte Germany (DE) 1872 (3) Social responsibility (UK/US) Nutrition
(4) Health (UK/USA/DE)
Mueller-Loose et al. . . . - . (1) Health logo "
h A 1 ;
(2012) Choice experiment ttribute utility Australia 1601 (2) Carbon zero claim Nutrition; health
De Francesco et al (1) Health claim
' Choice experiment WTP Italy 1566 (2) Environmental claim Nutrition; health
(2017) -
(3) Combination
(1) Health label
Brecard et al. (2012) Choice experiment Rank ordered utility France 911 (2) Eco label Nutrition; health

(3) Fairtrade label
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Table 2. Cont.

9 of 22

. Outcome . . Comparative Ranking of Sustainable Diet
Author Study Design Measurement Setting Sample Size Relevant Product Attributes Attribute Preference
(1) Health claim A, ‘healthy diets
can reduce disease risk’
Bond et al. (2008) Choice experiment Attribute utility, WTP USA 1549 (2.) Hgalth claim B, ﬁb,re and ., Nutrition; health
vitamins can reduce disease risk
(8) Organic
(4) 5-a-day logo
(5) Vitamin C
(1) Health No sienifi
Liem et al. (2018) Preference survey Liking and WTP Australia 119 (2) Social responsibility ‘:;flfgm icant
(3) Sustainability urerence
Pre-post randomised . (1) Animal welfare information Social responsibility;
. . M -aff P y;
Dowsett et al. (2018) controlled experiment ean post-affect score Australia 460 (2) Nutrition information animal welfare
(1) Animal welfare . e
Fernandez-Polanco et Choice experiment Attribute utility, WTP Spain 169 (2) Environmental information Soc1a} responsibility;
al. (2013) animal welfare
(3) Omega-3 content
(1) Animal welfare
(2) Organic
Zakowska-Biemans et . . . . (3) Vitamin health claim Social responsibility;
Ch t Attribute utilit P i
al. (2017) olce experimen ribute tiity Poland 935 (4) Omega-3 health claim animal welfare
(5) Vitamin content
(6) Omega-3 content
B (1) Animal welfare Social bilitv:
Merlino et al. (2018) Choice experiment est-worst mean Italy 401 (2) Organic ocla’ responsibiity;
scores L. animal welfare
(3) Nutrition
(1) Animal welfare Social bilitv:
Pouta et al. (2010) Choice experiment Attribute utility Finland 627 (2) Organic ocial responsibility;

(3) Omega-3 content

animal welfare
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Table 2. Cont.

10 of 22

. Outcome . . Comparative Ranking of Sustainable Diet
Author Study Design Measurement Setting Sample Size Relevant Product Attributes Attribute Preference
(1) Social responsibility
. 2) Organic Social responsibility;
: Pref Label pref ( p Vi
Sirieix et al. (2013) reference survey abel preference UK 16 (3) Nutrition labels fair trade
(4) Combination
Choice experiment - . . France, Spain, (1) Sustalr}able production .
Zepeda et al. (2013) o Ordinal ranking 375 (2) Organic Environmental
qualitative Canada, USA
(3) Health logos
. (1) Environmental; palm oil free
Hartmann et al. (2018) Preference survey Intgn tion to paya UK, France, 1950 (2) Health; gluten free Environmental
price premium Sweden, Poland
(3) Health; lactose free
(1) Carbon emissions Envi L
Tait et al. (2016) Choice experiment Attribute utility, WTP UK, Japan 1194 (2) Water efficiency nvironmental;
. . carbon
(3) Vitamin content
Costanigro et al. . . 3 . (1) Organic Environmental;
(2015) Choice experiment Best-worse ranking USA 244 (2) Reduced fat organic
(1) Organic label
. . . . - (2) Health claim Environmental;
De Marchi et al. (2015) Choice experiment Attribute utility USA 173 (3) Carbon trust label organic
(4) Calorie content
De-Magistris et al. . . . (1) Organic Environmental;
(2016) Experimental auction WTP Spain 129 (2) Reduced fat organic
Gineikiene et al. _— . . (1) Organic Environmental;
(2017) Preference survey Willingness to buy Lithuania 295 (2) Nutrient enhanced organic
(1) Organic . .
Mondelaers et al. Choice experiment WTP Belgium 529 (2) Vitamin A Env1ronmental,
(2009) organic

(3) Ecological claim
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Table 2. Cont.

11 of 22

. Outcome . . Comparative Ranking of Sustainable Diet
Author Study Design Measurement Setting Sample Size Relevant Product Attributes Attribute Preference
. . . (1) Organic Environmental;
Vecchio et al. (2016)  Experimental auction WTP Italy 100 (2) Nutrient enhanced organic
. . . 1 (1) Organic Environmental;
Almli et al. (2011) Choice experiment Willingness to buy France, Norway 239 (2) Omega-3 content organic
(1) Organic Environmental;
Cagalj et al. (2016) Experimental auction WTP Croatia 258 (2) Health claim oreanic !
(3) Environmental claim &
(1) Combination
Hoek et al. (2017) Choice experiment Attribute utility Australia 944 (2) Health Combination
(3) Environment
(1) Combination
Lemken et al. (2017)  Experimental auction WTP Germany 1020 (2) Health! Combination
(3) Environment!
(1) Combination
Akaichi et al. (2019) Experimental auction WTP UK 120 (2) Organic Combination

(3) Animal welfare

! Non significant result.
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3.4.2. Label Characteristics

Studies examined a range of different labelling information within the three attribute areas
(Figure 4). ‘Organic’ was the most frequently tested environmental attribute label type (n = 19), followed
by label claims focussing on some aspect of ecological impact (n = 10). Water and carbon-footprint
schemes were not as well represented, tested just one and seven times respectively. Animal welfare
was the most frequently tested type of label within the social responsibility attribute area (n = 8).
Overall, nutrition-health claims were tested in 14 studies, with calorie and nutrient content information
tested in 11 studies. A sub-set of macronutrient labelling focussing on fat content appeared in five
studies, with eight studies examining vitamin-specific claims.

Apostolidis et al

Meat - mince

Bond et al

Vegetables - red lettuce

Brecard et al

Seafood

Vegetables - tomatoes

Cagalj et al

and apples
Costanigro et al Dairy - milk
De Marchi et al Dairy - yogurt

De Francesco et al

Pasta

De-Magistris et al

Dairy - cheese

Dowsett et al

Meat - lamb

Fernandez-Polanco

Seafood - seabream

etal
Ghvanidze et al Dairy - yogurt
Gineikiene et al Dairy - yogurt

Gracia et al

Dairy - cheese

Hartmann et al

Variety

Hoek et al Rice, tomatoes, meat
Kim et al Dairy - chocolate milk
Lemken et al Pasta

Liem et al Seafood - salmon
Merlino et al Meat - beef

Mueller Loose et al

Seafood - oysters

Mondelaers et al

Vegetables - carrotts

Pouta et al Meat - poultry
Sirieix et al Labels only
Tait et al Fruit

Vecchio et al Dairy - yogurt
Young et al Chocolate
Zakowska-Biemans Eggs

etal

Zepeda et al Labels only

e

Fr .I'-.":'

Attribute areas Combined attributes
” Social . Combination
Nutrition /Health L Environmental X
responsibility messaging
Type of food labelling information

z £

" E 3

g 2 2

g g 8

S " k] £ ” |z 4

Author Food Product = el s 2 o Slelslel§] = =

S g | e © o S| s| 2| | & s S

S| =|c|s| et = 2l 5| 2 sl z s} o

<|ls|[g|l|c]|@o S HEIREIERAR 2 .

= o S|l | ® @ = o o o 3 +

s|Els|le|l2]|Elz|l B = elelel ]t pa 8 S

B s|eE|®|s|e|lE S © = w| § 5| s < = o

= o ol=E]lcS|® b £ | 8] <L o 2L = = < =

Slz18le| 8|3 5 e | 2|18l &|E[8] 8| = 2

z| f[SlolxlZz]lwn £ < olaloldSl=s]T T = i
Akaichi et al Meat - bacon
Almli et al Dairy - cheese

Figure 4. Mapping the attributes, food types and labels tested.

3.4.3. Foods Tested

Certain food products were tested more frequently than others, with dairy products featuring in
nine studies. Meat also featured prominently (n = 6). A pattern can be seen in the relationship between
food type and attribute preference with the majority of studies testing dairy finding a preference for
organic (six of nine). In contrast, of the ten studies testing meat and fish, four found a preference for
animal welfare claims, three for nutrition information and two for combination messaging. Of those
foods that can be viewed as ‘luxury’, non-essential items (oysters, seabream, chocolate, smoked salmon
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and chocolate milk), information pertaining to nutrition and ingredient quality was preferred to
sustainability credentials (four out of five studies).

3.4.4. Combination Labelling

Five studies examined the effect of combining nutrition and/or environmental attribute information
(two choice experiments, two experimental auctions and one qualitative study) [40,47,49,50,63]. Four of
the five showed a significant increase in both consumer preference and WTP as a result. Only the
qualitative study (deemed ‘low quality” in the quality assessment) found that nutrition labels were
negatively received in combination with social and environmental labels [40].

3.4.5. Willingness-to-Pay for Attribute Information

It proved challenging to quantitatively assess WTP across studies, since most used different products,
with different absolute prices in various currencies. Therefore, we were able to compare relative WTP
percentage price premiums in only seven out of the 12 studies that calculated WTP. (Table 3).

WTP as a price premium was consistently low for vitamin label information and generally positive
for environmental attributes. The majority of tested attributes elicited a positive WTP, although
one study found participants were not willing to pay a premium for either health or environmental
attributes, preferring the ‘traditional’ status quo pasta product [64]. Another negative WTP was also
found in a cross-country comparison study [45], with USA participants unwilling to pay a premium
for social welfare/equity attributes.

Combination labelling received consistently high WTP. One study calculated WTP for a mix of
nutrition-health and environmental attribute information, with this resulting in a WIP premium of
35%, the highest marginal effect within the study [49]. A similar result can be seen in Bond [63], where
combining an organic claim with one for vitamin C led to an 18% price premium compared to 3.7%
and 7.4% for the respective label claims in isolation.

3.4.6. Drivers of Consumer Preference and Liking

Consumer segmentation and/or latent class analysis based on self-reported characteristics
and values were calculated in 21 studies, although few variables proved significant predictors
of choice. Of those that were significantly associated with consumer preference, outcomes
were variable. Organic consumers were less concerned with price, with four studies finding
that the least price-conscious consumers were more likely to choose organic and environmental
attributes [50,52,61,64]. Two studies noted that a preference for ‘naturalness’ positively affected choice
of sustainable attributes [53,59].

Education was a significant predictor of attribute choice: Four studies found education was positively
associated with a preference for environmental and social attributes [28,48,50,65] while two studies found
higher education levels were associated with a preference for the nutrition attribute [62,66]. Gender was an
important driver of preference, with women more likely to be concerned with animal welfare issues and
nutrition, specifically food fat content [28,44,50,62]. Lifestyle values consistently aligned with attribute
preference; nine studies found a relationship between self-reported levels of health or environmental
consciousness or knowledge and subsequent attribute preference [45,47,49,53,57,59,61,64].

The observed consumer preference heterogeneity suggests that attribute preference varies
significantly between individuals and nationalities. Hartmann et al.’s study of four European
countries (France, Poland, Sweden and the United Kingdom) found that the French were more likely
to pay a premium for sustainability attributes [59], a finding supported by Almli et al.’s comparison
of French and Norwegian preferences [54]. In comparison, the UK and North America appear more
concerned with health and nutrition attributes than European countries [42,45].
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Table 3. Willingness-to-pay a percentage price premium (%) in those studies reviewed reporting significant results.

Attribute Areas Combined Attributes

Nutrition Environmental Combined

Type of Food Labelling Information

. Vitamin Health Health Functional . Ecological Carbon Water .
First Author Content 5-a-day Claim A Claim B Claim Organic Claim Emissions Footprint Health & Environment
. 41.9% (apples) = o
Cagalj et al. 58.7% (tomatoes) 58%
Mondelaers et al. 3% -1%
Pouta et al. 5%
) 6% (UK) 39% (UK) 17% (UK)
Tait et al. 8% (Jap) 35% (Jap)  21% (ap)
) —5% (label) 26% (label)
Veechio et al. 36% (+info) 6% (+info)
Bond et al. 7.4% 4.7% 38.8% 24.4% 4% 18%

Lembken et al. 35%
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4. Discussion

4.1. Summary of Key Findings

Despite doubts around attitudes toward sustainability labelling [19,67] this review found a
preference for environmental and social responsibility product attributes. In 57% of studies it was
found that consumers evaluated environmental and social responsibility labelling information more
favourably than nutrition labelling information. Competing attributes did not lead to consumer
disengagement but instead heterogenous attribute choice.

The observed preference for organic labelling is notable. With organic foods commonly perceived
as the healthier, more ‘natural’ alternative to conventionally farmed foods [68-70], preference may
not have been driven by environmental concerns alone. Consumer perception that environmentally
beneficial products confer ‘private” health benefits can be seen in several of the reviewed studies.
For example, in Hartmann et al., where the palm oil free-from label commanded a higher healthiness
perception than gluten and dairy-free labels [59], and in Gineikiene et al. where organic labelled
yogurt had a higher perceived health score than the functional yogurt [46]. With both the nutritional
and environmental credentials of organic food production questioned despite positive consumer
perceptions of organic schemes, it is important that any benefits of organic production are not overstated
by marketers given the varied drivers of organic food choice.

Consumer choice preference and attribute evaluation was affected by both food and label type,
suggesting these may be limiting factors when promoting the sustainability credentials of certain
foods. Consumers responded less favourably to environmental and social attributes for ‘luxury’ foods,
with those foods that would typically command a price premium more likely to result in a preference
for nutrition attributes [41,62,71,72]. Given the need for consumption of animal-based produce to
decrease in high-income countries in order to for diets to become more sustainable [25] it is interesting
that a majority of studies examined animal products (Figure 2). In contrast to dairy products, where
organic was the preferred type of attribute information, animal welfare and combination labelling
were preferred by consumers in those studies testing meat and fish. Combination labelling certifying
that animal welfare standards have been met, while also providing information on nutritional benefits,
may therefore prove effective in encouraging uptake of more sustainably produced animal foods while
also driving demand for higher standards throughout the food system.

Different labelling schemes within the same attribute area were also diversely received by
consumers. In contrast to the popularity of organic labels within the environmental attribute area,
carbon label variants were almost without exception poorly received. All cross-country comparison
studies found national differences in preference suggesting that socio-cultural beliefs may play a role
in determining attribute preference. With the proliferation of food labelling schemes criticised as
confusing [73], and given the observed preference heterogeneity, a better understanding of which
labels within each of the three attribute areas are preferred by consumers and best-suited to certain
foods is required for more effective uptake of sustainable food purchasing behaviour.

Just five studies combining nutrition and social and/or environmental attributes were found,
yet four resulted in an uplift in both WTP and consumer preference. This suggests that articulating
sustainability as a set of diverse ‘omni-" or “poly-values” encompassing different issues including
health, social and environmental values may indeed be an effective way of appealing to different
consumer drivers of behaviour change [74,75]. With increasing interest in the use of so-called omni- or
meta-labels [76], combination labelling is a policy that should be seriously considered in the context of
promoting sustainable diets and appears to be an acceptable intervention.

4.2. This Review’s Findings in Context

The preference for environmental attribute information and the observed trend towards a higher
WTP price premium supports research finding that consumers are willing to pay a positive premium
for eco-labelled goods [21,77], with two recent meta-analyses calculating mean percentage premiums of
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12.2% and 16.8% for sustainability attributes [20,78]. Where this study differs from existing evidence [19],
is in finding that consumer evaluation of environmental and social responsibility product attributes is
more positive than previous estimates.

This review postulates that social desirability bias played a role in explaining the preference
for environmental attributes. Nutrition labels often highlight the negative aspects of certain foods
rather than positively rewarding consumer purchasing decisions. Indeed, the qualitative evidence
suggested that some individuals feel coerced by nutrition labels, rejecting them in favour of more
positive environmental and social responsibility attribute messaging [40,42]. In Sirieix et al. the
nutrition labels evoked a negative response in contrast to Fairtrade and environmental labels; with
the nutrition labels viewed as paternalistic, unnecessary and ‘taking the pleasure out of food’ [40].
Preference for sustainability attributes may therefore be influenced by a ‘green halo’, where more
positive ‘marketing-friendly” messages are preferred by consumers, particularly when they align with
an individual’s values and beliefs [79].

The ‘health halo’ effect is a type of cognitive bias whereby an inference of health is assumed
based on ambiguous information or claims, which may also explain the findings of this review [80].
Several systematic reviews [77,81,82] have identified an organic ‘health halo” with consumers viewing
organic as a healthier alternative to conventional products, despite a lack of convincing evidence that
organic foods are nutritionally superior [83,84]. Additionally, this review’s results tally with a recent
review on the increasing popularity of the so-called ‘clean-label” trend [81]. While no set definition
exists for what constitutes a ‘clean-label’, the trend encompasses organic, natural and free-from, with
health concerns cited as a key determinant of liking. However, this link between consumer perceptions
of healthy and environmentally friendly products is something that could perhaps be harnessed in
the promotion of sustainable diets [85]. This approach may prove beneficial for approaches using a
more holistic ‘whole of system” approach to unite the disparate strands of sustainable diets into a set of
omni-standards [75].

Poor consumer understanding of nutrition information may have led to a lack of engagement
with nutrition attributes in the included studies. Indeed, providing more detailed explanation of
what functional health claims meant increased consumer preference for health claims over standard
nutrition labelling information. Health claims in this review mostly detailed the benefit individuals
stand to gain by eating certain foods and were preferred to nutrient content information when both
were presented as choice options to consumers. This supports current thinking that ‘softer” scientific
health claims can positively bias consumer evaluation [86,87], and supports evidence demonstrating
the importance of knowledge as a pre-requisite for effective processing of labelling information [88,89].
Certainly, the lack of consumer preference for carbon labelling in this review could be partially
explained by the importance of knowledge in driving attribute preference. The carbon labelling
literature shows that a lack of understanding around carbon emission reference values can hinder
consumer interpretation and use of carbon labels [90-92].

Education, familiarity with health and environmental issues, and gender (female) were positively
associated with a preference for all three types of attribute. While this is likely due in part to sample
bias towards highly-educated females (with women often responsible for household food purchasing),
this is a consistent finding in labelling research where gender, knowledge and education are often
associated with the use of nutrition labels [11,22,89,93]. Here, they are also relevant for environmental
and social responsibility labelling preference. This relationship between knowledge, education and a
preference for both healthful and environmentally friendly products is therefore important to consider
when implementing sustainable food system policies that aim to be equitable.

Study design and quality may also have influenced this review’s findings. With roughly a third
of included studies declaring a potential conflict-of-interest there is a risk this biased results towards
the “softer’ or less scientific, more marketing-friendly, attribute information. Several studies offered
monetary incentives for participation which is different to real-world shopping environments where
other factors such as price and time pressure all play a part in food choice [94]. Indeed, one study
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found that participants expressed more positive sentiments towards sustainability credentials in the
initial focus group than they did in the subsequent choice experiment where price was valued more
highly [41].

4.3. Strengths and Limitations

This study builds on Gallastegui et al.’s previous literature review on consumer response to
ecolabels dating back to 2002 [23], using a systematic review process in order to minimise reporting
bias. To our knowledge our review is the first to directly compare consumer preference for nutrition
and environmental or social responsibility product attributes; of growing relevance as food labelling
becomes an increasingly global phenomenon. A large number of interdisciplinary studies from
16 different countries were included for final review resulting in a combined sample of thousands.
With global awareness of sustainable diets increasing, this review is relevant to current policymaking
and social context given that a majority of included studies were published in the past five years.

Study design, quality and sample bias limit the generalisability of findings. One cause for
concern is publication delay; 33.3% of studies were published >2 years after initial data collection (two
studies recording a gap of >5 years) [60,66]. Choice experiments aim to simulate real-world shopping
environments and in doing so reduce hypothetical bias [36,95]. Yet they often involve stylized label
alternatives not viewed on the physical product and rarely involve monetary transaction; something
likely to result in an overestimation of the importance of labelling information [19]. Comparison of
consumer food preference using econometric methods as here, and observational studies of shopping
behaviour are therefore required. The lack of evidence from real-world settings (where consumers
are confronted with a larger array of labels and foods) means that studies may be a more accurate
representation of intention than purchasing behaviour.

Heterogeneity of study methodologies meant it was not possible to conduct a meta-analysis.
A narrative approach was taken in this review to synthesise the different study methodologies, attribute
information, and range of foods assessed. Although this is an appropriate approach given the study
differences, this only provides an overview of the literature and no statistically representative results.
This is particularly important to note as the populations in included studies were biased towards
females and graduates, thus limiting our ability to apply these findings to a wider population and
introducing selection bias. All studies reviewed were conducted in high-income countries with the
lack of research from low and middle-income countries a concerning research gap (with estimates
that over 50% of calories in these countries now come from packaged goods) [96]. Further research
investigating low- and middle-income country consumer preferences for different product attributes
would therefore be interesting to explore.

5. Conclusions

These findings indicate that environmental and social responsibility labelling schemes are of more
value to food consumers than previously suggested. Consumers show a marked preference for organic
labels in particular. With health often cited as a motivation for purchasing organic, despite a lack of
evidence demonstrating organic food’s nutritional superiority compared to conventional production
methods, the ‘health halo” effects of green marketing are powerful. Thus, care should be taken to
ensure this does not negatively impact on public health nutrition by leading some consumers to choose
environmentally friendly products, even if less nutritious.

This review has also highlighted several gaps in research that require further study. Further research
with more representative study populations is required to obtain more generalisable results.
The preference for organic and animal welfare labelling schemes over those for carbon emissions
suggests there is a need to carefully consider what information is most impactful when promoting
sustainable diets. Hence more research assessing the effect of lesser known schemes is needed before
they can be widely used (e.g., water footprint labelling). There may be potential for combining attribute
information in order to promote more sustainable diets. An added effect was observed when attributes
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were combined and appeared well-received by consumers. Omni-labels combining the two therefore
merit further investigation.

Understanding the drivers of sustainable food choice remains problematic. While this review found
education and individual lifestyle values were associated with attribute preference, socio-demographic
characteristics only weakly predicted choice. Better use of behaviour change theories in research should
be encouraged. However, care must be taken to ensure that the increasing focus on sustainable diets
alongside growing consumer interest does not lead to labelling interventions with an accompanying
price premium that would make sustainable diets economically unviable for many. With labelling
interventions putting the onus on consumers to choose ‘correctly’, manufacturers and governments
must also accept responsibility and act concurrently to make sustainable and heathy choices the easy
and equitable option.

Supplementary Materials: The following are available online at http://www.mdpi.com/2071-1050/11/23/6575/s1,
File S1: Database search strategies, Table S2: Quality assessment criteria with justification.

Author Contributions: Conceptualization, R.C.A.T. and FH.; methodology, R.C.A.T., EH., K.A.B.,, M.Q. and
R.G.; validation, R.C.A.T., R.R. and M.Q.; formal analysis, R.C.A.T. and R.R.; investigation, R.C.A.T.; resources,
M.Q.; writing—original draft preparation, R.C.A.T.; writing—review and editing, R.C.A.T.,, FH., K.A.B., M.Q. and
R.G,; visualization, R.C.A.T., EH. and R.G.; supervision, EH., K.A.B., R.G. All authors read and approved the
final manuscript.

Funding: This research forms part of the Sustainable and Healthy Food Systems (SHEFS) programme funded by
the Wellcome Trust’s Our Planet, Our Health programme [grant number: 205200/Z/16/Z].

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.

References

1.  Swinburn, B.A,; Kraak, V.I; Allender, S.; Atkins, V.J.; Baker, P.I; Bogard, ].R.; Brinsden, H.; Calvillo, A.; De
Schutter, O.; Devarajan, R.; et al. The Global Syndemic of Obesity, Undernutrition, and Climate Change: The
Lancet Commission report. Lancet 2019, 393, 791-846. [CrossRef]

2. Afshin, A,; Sur, PJ.; Fay, K.A.; Cornaby, L.; Ferrara, G.; Salama, J.S.; Mullany, E.C.; Abate, K.H.; Abbafati, C.;
Abebe, Z.; et al. Health effects of dietary risks in 195 countries, 1990-2017: A systematic analysis for the
Global Burden of Disease Study 2017. Lancet 2019, 393, 1958-1972. [CrossRef]

3.  Garnett, T.; Smith, P.; Nicholson, W.; Finch, J. Food systems and greenhouse gas emissions. In Food Climate
Research Network; University of Oxford: Oxford, UK, 2016.

4. McMichael, A.]J.; Powles, ].W.; Butler, C.D.; Uauy, R. Food, livestock production, energy, climate change,
and health. Lancet 2007, 370, 1253-1263. [CrossRef]

5. Fischer, C.G.; Garnett, T. Plates, Pyramids, Planet: Developments in National Healthy and Sustainable Dietary
Guidelines: A State of Play Assessment; FAO: Rome, Italy, 2016.

6.  World Health Organisation. Information Sheet—A Healthy Diet Sustainably Produced. 2018. Available online:
https://apps.who.int/iris/bitstream/handle/10665/278948/ WHO-NMH-NHD-18.12-eng.pdf?ua=1 (accessed
on 5 April 2019).

7. Burlingame, B. (Ed.) Sustainable Diets and Biodiversity. In Directions and Solutions for Policy, Research and
Action; FAO: Rome, Italy, 2013.

8. Willett, W.; Rockstrom, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.;
DeClerck, F.; Wood, A.; et al. Food in the Anthropocene: The EAT-Lancet Commission on healthy diets from
sustainable food systems. Lancet 2019, 393, 447-492. [CrossRef]

9.  Bonsmann, S.S.; genannt Celemin, L.F.; Grunert, K.G. Food labelling to advance better education for life.
Eur. . Clin. Nutr. 2010, 64 (Suppl. S3), S14. [CrossRef]

10. Crockett, R.A.; King, S.E.; Marteau, T.M.; Prevost, A.T.; Bignardi, G.; Roberts, N.-W.; Stubbs, B.; Hollands, G.J.;
Jebb, S.A. Nutritional labelling for healthier food or non-alcoholic drink purchasing and consumption.
Cochrane Database. Syst. Rev. 2018. [CrossRef] [PubMed]

11.  Cowburn, G.; Stockley, L. Consumer understanding and use of nutrition labelling: A systematic review.
Public Health Nutr. 2005, 8, 21-28. [CrossRef]


http://www.mdpi.com/2071-1050/11/23/6575/s1
http://dx.doi.org/10.1016/S0140-6736(18)32822-8
http://dx.doi.org/10.1016/S0140-6736(19)30041-8
http://dx.doi.org/10.1016/S0140-6736(07)61256-2
https://apps.who.int/iris/bitstream/handle/10665/278948/WHO-NMH-NHD-18.12-eng.pdf?ua=1
http://dx.doi.org/10.1016/S0140-6736(18)31788-4
http://dx.doi.org/10.1038/ejcn.2010.204
http://dx.doi.org/10.1002/14651858.CD009315.pub2
http://www.ncbi.nlm.nih.gov/pubmed/29482264
http://dx.doi.org/10.1079/PHN2004666

Sustainability 2019, 11, 6575 19 of 22

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Grunert, K.G.; Wills, ].M. A review of European research on consumer response to nutrition information on
food labels. J. Public Health 2007, 15, 385-399. [CrossRef]

Koen, N.; Blaauw, R.; Wentzel-Viljoen, E. Food and nutrition labelling: The past, present and the way forward.
S. Afr. ] Clin. Nutr. 2016, 29, 13-21. [CrossRef]

Dendler, L. Sustainability Meta Labelling: An effective measure to facilitate more sustainable consumption
and production? J. Clean. Prod. 2014, 63, 74-83. [CrossRef]

Ecolabel Index. Who's Deciding What’s Green? Available online: http://www.ecolabelindex.com/ (accessed
on 4 June 2019).

Giraud, G. (Ed.) A question of development. In Agriculture, Forests and Climate Change: Can Labelling Play a
Part? Agence Francaise de Developpement: Paris, France, 2015.

Meyerding, S.G.H. Consumer preferences for food labels on tomatoes in Germany—A comparison of a
quasi-experiment and two stated preference approaches. Appetite 2016, 103, 105-112. [CrossRef] [PubMed]
Baldassarre, F.; Campo, R. Sustainability as a marketing tool: To be or to appear to be? Bus. Horiz. 2016, 59,
421-429. [CrossRef]

Grunert, K.G.; Hieke, S.; Wills, ]. Sustainability labels on food products: Consumer motivation, understanding
and use. Food Policy 2014, 44, 177-189. [CrossRef]

Tully, S.M.; Winer, R.S. The role of the beneficiary in willingness to pay for socially responsible products: A
meta-analysis. J. Refail. 2014, 90, 255-274. [CrossRef]

Janssen, M.; Rodiger, M.; Hamm, U. Labels for Animal Husbandry Systems Meet Consumer Preferences:
Results from a Meta-analysis of Consumer Studies. J. Agric. Environ. Ethics 2016, 29, 1071-1100. [CrossRef]
Diamantopoulos, A.; Schlegelmilch, B.B.; Sinkovics, R.R.; Bohlen, G.M. Can socio-demographics still play a
role in profiling green consumers? A review of the evidence and an empirical investigation. | Bus. Res. 2003,
56, 465-480. [CrossRef]

Galarraga Gallastegui, I. The use of eco-labels: A review of the literature. Eur. Environ. 2002, 12, 316-331.
[CrossRef]

Milner, J.; Green, R.; Dangour, A.D.; Haines, A.; Chalabi, Z.; Spadaro, J.; Markandya, A.; Wilkinson, P.
Health effects of adopting low greenhouse gas emission diets in the UK. BM] Open 2015, 5, e007364. [CrossRef]
Aleksandrowicz, L.; Green, R ; Joy, E.J.M.; Smith, P.; Haines, A. The Impacts of Dietary Change on Greenhouse
Gas Emissions, Land Use, Water Use, and Health: A Systematic Review. PLoS ONE 2016, 11, e0165797.
[CrossRef]

The Organisation for Economic Co-operation and Development. Environmental Labelling and Information Schemes:
Policy Perspectives; The Organisation for Economic Co-Operation and Development: Paris, France, 2016.
Methley, A.M.; Campbell, S.; Chew-Graham, C.; McNally, R.; Cheraghi-Sohi, S. PICO, PICOS and SPIDER: A
comparison study of specificity and sensitivity in three search tools for qualitative systematic reviews. BMC
Health Serv. Res. 2014, 14, 579. [CrossRef]

De-Magistris, T.; Gracia, A. Consumers’ willingness to pay for light, organic and PDO cheese An experimental
auction approach. Br. Food |. 2016, 118, 560-571. [CrossRef]

Sharma, S.; Shimp, T.A.; Shin, J. Consumer ethnocentrism: A test of antecedents and moderators. J. Acad.
Mark. Sci. 1995, 23, 26-37. [CrossRef]

Parsons, K.; Hawkes, C.; Wells, R. Brief 2. What is the food system? A Food policy perspective. In Rethinking
Food Policy: A Fresh Approach to Policy and Practice; Centre for Food Policy: London, UK, 2019.

University of Hertfordshire, Food Ethics Council, Policy Studies Inst. Effective Approaches to Environmental
Labelling of Food Products; DEFRA Project FO0419; Appendic A: Literature Review Report; University of
Hertfordshire: Hatfield, UK, 2010.

Higgins, ].P.T.; Green, S. (Eds.) Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0; Updated
March 2011; The Cochrane Collaboration: London, UK, 2011; Available online: https://training.cochrane.org/
handbook (accessed on 30 July 2018).

Lancsar, E.; Louviere, J. Experiments to Inform Healthcare Decision Making. A User’s Guide.
Pharmacoeconomics 2008, 6, 661-677. Available online: https://www.ncbinlm.nih.gov/pubmed/18620460
(accessed on 9 July 2018). [CrossRef] [PubMed]

Quaife, M.; Terris-prestholt, F; Luca, G.; Tanna, D.; Vickerman, P. How well do discrete choice experiments
predict health choices? A systematic review and meta-analysis of external validity. Eur. |. Health Econ. 2018,
1. [CrossRef] [PubMed]


http://dx.doi.org/10.1007/s10389-007-0101-9
http://dx.doi.org/10.1080/16070658.2016.1215876
http://dx.doi.org/10.1016/j.jclepro.2013.04.037
http://www.ecolabelindex.com/
http://dx.doi.org/10.1016/j.appet.2016.03.025
http://www.ncbi.nlm.nih.gov/pubmed/27037221
http://dx.doi.org/10.1016/j.bushor.2016.03.005
http://dx.doi.org/10.1016/j.foodpol.2013.12.001
http://dx.doi.org/10.1016/j.jretai.2014.03.004
http://dx.doi.org/10.1007/s10806-016-9647-2
http://dx.doi.org/10.1016/S0148-2963(01)00241-7
http://dx.doi.org/10.1002/eet.304
http://dx.doi.org/10.1136/bmjopen-2014-007364
http://dx.doi.org/10.1371/journal.pone.0165797
http://dx.doi.org/10.1186/s12913-014-0579-0
http://dx.doi.org/10.1108/BFJ-09-2015-0322
http://dx.doi.org/10.1007/BF02894609
https://training.cochrane.org/handbook
https://training.cochrane.org/handbook
https://www.ncbi.nlm.nih.gov/pubmed/18620460
http://dx.doi.org/10.2165/00019053-200826080-00004
http://www.ncbi.nlm.nih.gov/pubmed/18620460
http://dx.doi.org/10.1007/s10198-018-0954-6
http://www.ncbi.nlm.nih.gov/pubmed/29380229

Sustainability 2019, 11, 6575 20 of 22

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Regmi, K.; Kaphle, D.; Timilsina, S.; Tuha, N.A.A. Application of Discrete-Choice Experiment Methods in
Tobacco Control: A Systematic Review. PharmacoEconomics-Open 2018, 2, 5-17. [CrossRef] [PubMed]
Tinelli, M. Applying Discrete Choice Experiments in Social Care Research. In Methods Review; NIHR School
for Social Care Research: London, UK, 2016.

Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G. Preferred Reporting Items for Systematic Reviews and
Meta-Analyses: The PRISMA Statement. Ann. Intern. Med. 2009, 151, 264. [CrossRef]

Morton, S.M.B.; Bandara, D.K.; Robinson, E.M.; Atatoa Carr, PE. In the 21st Century, what is an acceptable
response rate? Aust. N. Z. ]. Public Health 2012, 36, 106-108. [CrossRef]

World Bank. World Bank Country and Lending Groups: Country Classification. Available online: https:
//datahelpdesk.worldbank.org/knowledgebase/articles/906519world-bank-country-and-lending-groups
(accessed on 31 July 2018).

Sirieix, L.; Delanchy, M.; Remaud, H.; Zepeda, L.; Gurviez, P. Consumers’ perceptions of individual and
combined sustainable food labels: A UK pilot investigation. Int. ]. Consum. Stud. 2013, 37, 143-151.
[CrossRef]

Young, M.E.; McCoy, A.W. Millennials and chocolate product ethics: Saying one thing and doing another.
Food Qual. Prefer. 2016, 49, 42-53. [CrossRef]

Zepeda, L,; Sirieix, L.; Pizarro, A.; Corderre, F; Rodier, F. A conceptual framework for analyzing consumers’
food label preferences: An exploratory study of sustainability labels in France, Quebec, Spain and the US.
Int. J. Consum. Stud. 2013, 37, 605-616. [CrossRef]

Costanigro, M.; Deselnicu, O.; Kroll, S. Food beliefs: Elicitation, estimation and implications for labeling
policy. J. Agric. Econ. 2015, 66, 108-128. [CrossRef]

Dowsett, E.; Semmler, C.; Bray, H.; Ankeny, R.A.; Chur-Hansen, A. Neutralising the meat paradox: Cognitive
dissonance, gender, and eating animals. Appetite 2018, 123, 280-288. [CrossRef] [PubMed]

Ghvanidze, S.; Velikova, N.; Dodd, T.; Oldewage-Theron, W. A discrete choice experiment of the impact of
consumers’ environmental values, ethical concerns, and health consciousness on food choices A cross-cultural
analysis. Br. food J. 2017, 119, 863-881. [CrossRef]

Gineikiene, J.; Kiudyte, J.; Degutis, M. Functional, organic or conventional? Food choices of health conscious
and skeptical consumers. Balt. . Manag. 2017, 12, 139-152. [CrossRef]

Hoek, A.C.; Pearson, D.; James, S.W.; Lawrence, M.A ; Friel, S. Healthy and environmentally sustainable food
choices: Consumer responses to point-of-purchase actions. Food. Qual. Prefer. 2017, 58, 94-106. [CrossRef]
Brecard, D.; Lucas, S.; Pichot, N.; Salladarre, F. Consumer preferences for eco, health and fair trade labels An
application to seafood product in France. |. Agric. Food. Ind. Org. 2012, 10. [CrossRef]

Lemken, D.; Knigge, M.; Meyerding, S.; Spiller, A. The Value of Environmental and Health Claims on New
Legume Products: A Non-Hypothetical Online Auction. Sustainability 2017, 9, 1340. [CrossRef]

Akaichi, F,; Glenk, K.; Revoredo-Giha, C. Could animal welfare claims and nutritional information boost the
demand for organic meat? Evidence from non-hypothetical experimental auctions. J. Clean. Prod. 2019, 207,
961-970. [CrossRef]

de Marchi, E.; Caputo, V.; Nayga, R.M.,, Jr.; Banterle, A. Time preferences and food choices: Evidence from a
choice experiment. Food Policy 2016, 62, 99-109. [CrossRef]

Mondelaers, K.; Verbeke, W.; van Huylenbroeck, G. Importance of health and environment as quality traits
in the buying decision of organic products. Environ. Health 2009, 111, 1120-1139. [CrossRef]

Vecchio, R.; Van Loo, E.J.; Annunziata, A. Consumers’ willingness to pay for conventional, organic and
functional yogurt: Evidence from experimental auctions. Int. . Consum. Stud. 2016, 40, 368-378. [CrossRef]
Almli, V.L.; Naes, T.; Enderli, G.; Sulmont-Rosse, C.; Issanchou, S.; Hersleth, M. Consumers’ acceptance of
innovations in traditional cheese. A comparative study in France and Norway. Appetite 2011, 57, 110-120.
[CrossRef]

Fernandez-Polanco, J.; Loose, S.M.; Luna, L. Are retailers’ preferences for seafood attributes predictive for
consumer wants? results from a choice experiment for seabream (Sparus aurata). Aquac. Econ. Manag. 2013,
17,103-122. [CrossRef]

Pouta, E.; Heikkila, J.; Forsman-Hugg, S.; Isoniemi, M.; Makela, J. Consumer choice of broiler meat: The
effects of country of origin and production methods. Food Qual. Prefer. 2010, 21, 539-546. [CrossRef]


http://dx.doi.org/10.1007/s41669-017-0025-4
http://www.ncbi.nlm.nih.gov/pubmed/29464666
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.1111/j.1753-6405.2012.00854.x
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519world-bank-country-and-lending-groups
http://dx.doi.org/10.1111/j.1470-6431.2012.01109.x
http://dx.doi.org/10.1016/j.foodqual.2015.11.014
http://dx.doi.org/10.1111/ijcs.12041
http://dx.doi.org/10.1111/1477-9552.12085
http://dx.doi.org/10.1016/j.appet.2018.01.005
http://www.ncbi.nlm.nih.gov/pubmed/29307499
http://dx.doi.org/10.1108/BFJ-07-2016-0342
http://dx.doi.org/10.1108/BJM-01-2016-0016
http://dx.doi.org/10.1016/j.foodqual.2016.12.008
http://dx.doi.org/10.1515/1542-0485.1360
http://dx.doi.org/10.3390/su9081340
http://dx.doi.org/10.1016/j.jclepro.2018.10.064
http://dx.doi.org/10.1016/j.foodpol.2016.05.004
http://dx.doi.org/10.1108/00070700910992952
http://dx.doi.org/10.1111/ijcs.12264
http://dx.doi.org/10.1016/j.appet.2011.04.009
http://dx.doi.org/10.1080/13657305.2013.772262
http://dx.doi.org/10.1016/j.foodqual.2010.02.004

Sustainability 2019, 11, 6575 21 of 22

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Zakowska-Biemans, S.; Tekien, A. Free Range, Organic? Polish Consumers Preferences Regarding Information
on Farming System and Nutritional Enhancement of Eggs: A Discrete Choice Based Experiment. Sustainability
2017, 9, 1999. [CrossRef]

Merlino, V.M.; Borra, D.; Girgenti, V.; Dal Vecchio, A.; Massaglia, S. Beef meat preferences of consumers from
Northwest Italy: Analysis of choice attributes. Meat Sci. 2018, 143, 119-128. [CrossRef]

Hartmann, C.; Hieke, S.; Taper, C.; Siegrist, M. European consumer healthiness evaluation of “free-from”
labelled food products. Food. Qual. Prefer. 2018, 68, 377-388. [CrossRef]

Tait, P.; Saunders, C.; Guenther, M.; Rutherford, P.; Miller, S. Exploring the impacts of food label format on
consumer willingness to pay for environmental sustainability: A choice experiment approach in the United
Kingdom and Japan. Int. Food. Res. ]. 2016, 23, 1787-1796.

Apostolidis, C.; McLeay, F. Should we stop meating like this? Reducing meat consumption through
substitution. Food Policy 2016, 65, 74-89. [CrossRef]

Kim, M.K,; Lopetcharat, K.; Drake, M.A. Influence of packaging information on consumer liking of chocolate
milk. J. Dairy Sci. 2013, 96, 4843-4856. [CrossRef]

Bond, C.A.; Thilmany, D.D.; Bond, J.K. What to Choose? The Value of Label Claims to Fresh Produce
Consumers. J. Agric. Resour. Econ. 2008, 33, 402-427.

Defrancesco, E.; Perito, M.A.; Bozzolan, I.; Cei, L.; Stefani, G. Testing Consumers’ Preferences for
Environmental Attributes of Pasta Insights from an ABR Approach. Sustainability 2017, 9, 1701. [CrossRef]
Cagalj, M.; Haas, R.; Morawetz, U.B. Effects of quality claims on willingness to pay for organic food Evidence
from experimental auctions in Croatia. Br. food J. 2016, 118, 2218-2233. [CrossRef]

Gracia, A.; De-Magistris, T. Consumer preferences for food labeling: What ranks first? Food Control 2016, 61,
39-46. [CrossRef]

Goossens, Y.; Berrens, P.; Charleer, L.; Coremans, P, Houbrechts, M.; Vervaet, C.; De Tavernier, J.;
Geeraerd, A. Qualitative assessment of eco-labels on fresh produce in Flanders (Belgium) highlights
a potential intention-performance gap for the supply chain. J. Clean. Prod. 2017, 140, 986-995. [CrossRef]
Zagata, L. Consumers’ beliefs and behavioural intentions towards organic food Evidence from the Czech
Republic. Appetite 2012, 59, 81-89. [CrossRef]

Linder, N.S.; Uhl, G.; Fliessbach, K.; Trautner, P.; Elger, C.E.; Weber, B. Organic labeling influences food
valuation and choice. Neuroimage 2010, 53, 215-220. [CrossRef]

Schleenbecker, R.; Hamm, U. Consumers’ perception of organic product characteristics. A review. Appetite
2013, 71, 420-429. [CrossRef]

Loose, S.M.; Peschel, A.; Grebitus, C. Quantifying effects of convenience and product packaging on consumer
preferences and market share of seafood products: The case of oysters. Food. Qual. Prefer. 2013, 28, 492-504.
[CrossRef]

Liem, D.G.; Turchini, G.M.; Wanich, U.; Keast, R. Sustainability descriptive labels on farmed salmon: Do
young educated consumers like it more? Sustainability 2018, 10, 2397. [CrossRef]

Draper, A K.; Adamson, A J; Clegg, S.; Malam, S.; Rigg, M.; Duncan, S. Front-of-pack nutrition labelling:
Are multiple formats a problem for consumers? Eur. |. Public Health 2013, 23, 517-521. [CrossRef] [PubMed]
Lang, T. From “value-for-money” to “values-for-money”? Ethical food and policy in Europe. Environ. Plan.
A 2010, 42, 1814-1832. [CrossRef]

Lang, T.; Barling, D. Nutrition and sustainability: an emerging food policy discourse. Proc. Nutr. Soc. 2013,
72,1-12. [CrossRef]

Gove, M. Farming for the Next Generation—Oxford Farming Conference. Available online: https://www.
gov.uk/government/speeches/farming-for-the-next-generation (accessed on 21 August 2018).

Bougherara, D.; Combris, P. Eco-labelled food products: What are consumers paying for? Eur. Rev.
Agric. Econ. 2009, 36, 321-341. [CrossRef]

Cai, Z.; Aguilar, FX. Meta-analysis of consumer’s willingness-to-pay premiums for certified wood products.
J. For. Econ. 2013, 19, 15-31. [CrossRef]

Hahnel, U.].; Arnold, O.; Waschto, M.; Korcaj, L.; Hillmann, K.; Roser, D.; Spada, H. The power of putting a
label on it: Green labels weigh heavier than contradicting product information for consumers’ purchase
decisions and post-purchase behavior. Front. Psychol. 2015, 6, 1392. [CrossRef]

Provencher, V.; Jacob, R. Impact of Perceived Healthiness of Food on Food Choices and Intake. Curr. Obes. Rep.
2016, 5, 65-71. [CrossRef]


http://dx.doi.org/10.3390/su9111999
http://dx.doi.org/10.1016/j.meatsci.2018.04.023
http://dx.doi.org/10.1016/j.foodqual.2017.12.009
http://dx.doi.org/10.1016/j.foodpol.2016.11.002
http://dx.doi.org/10.3168/jds.2012-6399
http://dx.doi.org/10.3390/su9101701
http://dx.doi.org/10.1108/BFJ-11-2015-0453
http://dx.doi.org/10.1016/j.foodcont.2015.09.023
http://dx.doi.org/10.1016/j.jclepro.2016.05.063
http://dx.doi.org/10.1016/j.appet.2012.03.023
http://dx.doi.org/10.1016/j.neuroimage.2010.05.077
http://dx.doi.org/10.1016/j.appet.2013.08.020
http://dx.doi.org/10.1016/j.foodqual.2012.11.004
http://dx.doi.org/10.3390/su10072397
http://dx.doi.org/10.1093/eurpub/ckr144
http://www.ncbi.nlm.nih.gov/pubmed/22140250
http://dx.doi.org/10.1068/a4258
http://dx.doi.org/10.1017/S002966511200290X
https://www.gov.uk/government/speeches/farming-for-the-next-generation
https://www.gov.uk/government/speeches/farming-for-the-next-generation
http://dx.doi.org/10.1093/erae/jbp023
http://dx.doi.org/10.1016/j.jfe.2012.06.007
http://dx.doi.org/10.3389/fpsyg.2015.01392
http://dx.doi.org/10.1007/s13679-016-0192-0

Sustainability 2019, 11, 6575 22 of 22

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Asioli, D.; Aschemann-Witzel, ].; Caputo, V.; Vecchio, R.; Annunziata, A.; Nees, T.; Varela, P. Making sense of
the “clean label” trends: A review of consumer food choice behavior and discussion of industry implications.
Food Res. Int. 2017, 99, 58-71. [CrossRef]

Schéufele, I; Hamm, U. Consumers’ perceptions, preferences and willingness-to-pay for wine with
sustainability characteristics: A review. J. Clean. Prod. 2017, 147, 379-394. [CrossRef]

Dangour, A.D.; Lock, K.; Hayter, A.; Aikenhead, A.; Allen, E.; Uauy, R. Nutrition-related health effects of
organic foods: A systematic review. Am. . Clin. Nutr. 2010, 92, 203-210. [CrossRef]

Dangour, A.D.; Dodhia, S.K.; Hayter, A.; Allen, E.; Lock, K.; Uauy, R. Nutritional quality of organic foods: A
systematic review. Am. J. Clin. Nutr. 2009, 90, 680-685. [CrossRef]

Cho, Y.-N.; Baskin, E. It's a match when green meets healthy in sustainability labeling. J. Bus. Res. 2018, 86,
119-129. [CrossRef]

Talati, Z.; Pettigrew, S.; Neal, B.; Dixon, H.; Hughes, C.; Kelly, B.; Miller, C. Consumers’ responses to health
claims in the context of other on-pack nutrition information: A systematic review. Nutr. Rev. 2017, 75,
260-273. [CrossRef]

Aschemann-Witzel, J.; Grunert, K.G. Influence of “soft” versus “scientific” health information framing
and contradictory information on consumers’ health inferences and attitudes towards a food supplement.
Food. Qual. Prefer. 2015, 42, 90-99. [CrossRef]

Miller, L.M.S.; Cassady, D.L. The effects of nutrition knowledge on food label use A review of the literature.
Appetite 2015, 92, 207-216. [CrossRef]

Grunert, K.G.; Wills, J.; Celemin, L.F.; Lahteenmaki, L.; Scholderer, J.; Storcksdieck genannt Bonsmann, S.
Socio-demographic and attitudinal determinants of nutrition knowledge of food shoppers in six European
countries. Food. Qual. Prefer. 2012, 26, 166-177. [CrossRef]

Grunert, K.G.; Sonntag, W.I.; Glanz-Chanos, V.; Forum, S. Consumer interest in environmental impact, safety,
health and animal welfare aspects of modern pig production: Results of a cross-national choice experiment.
Meat Sci. 2018, 137, 123-129. [CrossRef]

Gadema, Z.; Oglethorpe, D. The use and usefulness of carbon labelling food: A policy perspective from a
survey of UK supermarket shoppers. Food Policy 2011, 36, 815-822. [CrossRef]

Taufique, KM.R,; Polonsky, M.].; Vocino, A.; Siwar, C. Measuring consumer understanding and perception
of eco-labelling: Item selection and scale validation. Int. J. Consum. Stud. 2019, 43, 298-314. [CrossRef]
Tarabella, A.; Voinea, L. Advantages and limitations of the front-of-package (FOP) labeling systems in
guiding the consumers’ healthy food choice. Amfiteatru Econ. 2013, 15, 198-209.

Nestle, M.; Wing, R.; Birch, L.; DiSogra, L.; Drewnowski, A.; Middleton, S.; Sigman-Grant, M.; Sobal, J.;
Winston, M.; Economos, C. Behavioral and Social Influences on Food Choice. Nutr. Rev. 2009, 56, 50-64.
[CrossRef] [PubMed]

Mandeville, K.L.; Lagarde, M.; Hanson, K. The use of discrete choice experiments to inform health workforce
policy: A systematic review. BMC Health Serv. Res. 2014, 14, 1-14. [CrossRef] [PubMed]

Popkin, B.M. Nutrition, Agriculture and the Global Food System in Low and Middle Income Countries.
Food Policy 2014, 47, 91-96. [CrossRef] [PubMed]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.foodres.2017.07.022
http://dx.doi.org/10.1016/j.jclepro.2017.01.118
http://dx.doi.org/10.3945/ajcn.2010.29269
http://dx.doi.org/10.3945/ajcn.2009.28041
http://dx.doi.org/10.1016/j.jbusres.2018.01.050
http://dx.doi.org/10.1093/nutrit/nuw070
http://dx.doi.org/10.1016/j.foodqual.2015.01.008
http://dx.doi.org/10.1016/j.appet.2015.05.029
http://dx.doi.org/10.1016/j.foodqual.2012.04.007
http://dx.doi.org/10.1016/j.meatsci.2017.11.022
http://dx.doi.org/10.1016/j.foodpol.2011.08.001
http://dx.doi.org/10.1111/ijcs.12510
http://dx.doi.org/10.1111/j.1753-4887.1998.tb01732.x
http://www.ncbi.nlm.nih.gov/pubmed/9624880
http://dx.doi.org/10.1186/1472-6963-14-367
http://www.ncbi.nlm.nih.gov/pubmed/25179422
http://dx.doi.org/10.1016/j.foodpol.2014.05.001
http://www.ncbi.nlm.nih.gov/pubmed/24932059
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Selection 
	Data Extraction and Quality Assessment 
	Analysis 

	Results 
	Study Selection 
	Study Quality 
	Study Characteristics 
	Synthesis of Results 
	Attribute Preference 
	Label Characteristics 
	Foods Tested 
	Combination Labelling 
	Willingness-to-Pay for Attribute Information 
	Drivers of Consumer Preference and Liking 


	Discussion 
	Summary of Key Findings 
	This Review’s Findings in Context 
	Strengths and Limitations 

	Conclusions 
	References

