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1 | INTRODUCTION
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Abstract

Sustainability labels convey information about different product attributes, such as
its environmental impact, lifespan or ethical performance. The labelling can be either
positive (only identifying the most sustainable products available on the market), neg-
ative (only identifying the least sustainable products available on the market) or
graded (comparing the sustainable performance of a product with that of all other
products on the market). We assess the relative performance of these three labelling
approaches in terms of influencing product choices. A nationally representative sam-
ple of 1243 consumers from Germany, Spain and the Czech Republic participated in
an incentive-compatible online discrete choice experiment with random allocation to
different labelling approaches. Compared with positive and negative labels, graded
labels were most effective in guiding consumers towards more sustainable product
choices. These findings support policy interventions that convey product sustainabil-

ity with graded labels.
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services (Girod et al., 2014; Olander & Thagersen, 2014). Labelling is

an increasingly popular tool to inform consumers about the sustain-

As emphasized in the UN Sustainable Development Goal #12, sustain-
able development requires changes (also) on the demand side
(e.g. IPCC, 2022). Especially, middle- and high-income consumers
need to change their consumption patterns, including a substantial
shift towards more sustainable products and services (Creutzig
et al,, 2022). One of the key impediments blocking such a shift is the
lack of clear and credible information that consumers can use to
assess the sustainability performance of alternative products and

Abbreviations: IPCC, Intergovernmental Panel on Climate Change; UN, United Nations.

ability performance of products and services, which is generally liked
by consumers (e.g. Gadema & Oglethorpe, 2011; Schuitema
et al., 2020) and, when designed well, used by producers and trusted
by consumers, is documented effective at influencing their choices
(Majer et al., 2022). From a consumer point of view, sustainability
labelling serves especially two purposes: (1) to inform about important
credence characteristics of the product or service (Fernqvist, 2018),
compensating for the information asymmetry between sellers and
buyers (Brach et al., 2018), in a summarised, salient and under-

standable fashion, and (2) to remind consumers of these issues at the
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FIGURE 1 Examples of existing positive,
negative and graded labels.

point-of-purchase, compensating for consumers' limited attention
(Peschel et al., 2019).

Sustainability is a complex, multifaceted construct, and in prac-
tice, sustainability labels rarely cover all aspects (Torma &
Theggersen, 2021). Instead, most of them focus on a single, important
sustainability attribute or dimension. Some of the more comprehen-
sive are general environmental impact labels based on a product life-
cycle assessment, such as the EU Ecolabel® (the ‘EU Flower’) or the
Nordic Swan Ecolabel.? Other sustainability labels cover a narrower
aspect, such as energy efficiency labelling (European Commission,
2019) or the emerging labelling of carbon footprint (Taufique
et al, 2022) or product durability (Jacobs & Horisch, 2022). Yet,
others inform about ethical dimensions, such as Fairtrade,® certified
B-Corps® or Cruelty Free.®

Existing sustainability labelling schemes follow different
approaches to labelling (see examples in Figure 1). The most common
is positive labelling, which identifies only those products that perform
particularly well on a certain sustainability attribute. For instance, an
organic food label is only awarded to products whose agricultural pro-
duction meets the national organic standards. Positive labels are
sometimes referred to as ‘best-in-class’ labels (e.g. Heinzle &
Wiistenhagen, 2012). Negative labelling identifies only those products
that perform particularly poorly or involve a particularly high risk
(Machin et al., 2018), such as warning labels informing that a product
is hazardous to the environment (Carrero et al., 2021). A third
approach is graded labelling (also sometimes referred to as compara-
tive labels, e.g. Grankvist et al., 2004), where all covered products are
ranked along a rating scale on their relative performance. Examples
include the EU energy label and the French Eco-Score label.

Lhttps://environment.ec.europa.eu/topics/circular-economy/eu-ecolabel-home_en
2https://www.nordic-ecolabel.org

Shttps://www.fairtrade.org.uk

“https://www.bcorporation.net/en-us/certification
Shttps://crueltyfreeinternational.org/go-cruelty-free-leaping-bunny

There are many purposes for which a graded label is used in some
and a categorical (usually positive) label in other contexts, such as the
graded energy labelling in the EU versus the positive Energy Star
labelling in the United States. A specific labelling approach may be
chosen for different reasons. An important reason why positive label-
ling is the most frequently used approach, by far, is that few pro-
ducers will voluntarily label their products as low performers. Hence,
for negative and graded labelling to work as intended, they need to be
mandatory (Edenbrandt & Nordstrém, 2023). However, mandatory
labelling carries higher implementation costs (Mantilla Herrera
et al., 2018) because not only the performance of those products that
ask to be assessed to get the label needs to be assessed
(Sunstein, 2019), and it provokes political resistance, especially from
producers and their organizations (Francois-Lecompte et al., 2017).
Such resistance is more difficult to overcome because of the lack of
scientific evidence documenting that one approach is more effective
than the other. Hence, there is a need for more research investigating
which type of labelling is most effective at producing a shift in con-
sumer choices towards more sustainable products and services. Com-
plicating the matter further, the effectiveness of different labelling
types might depend on a range of factors, such as the product, the
labelled sustainability attribute or the national context.

On this background, it is the objective of this research to provide
such much-needed evidence on the relative effectiveness of the three
mentioned labelling approaches (positive, negative and graded) to shift
consumers' choices towards more sustainable products and whether
(and then how much) it depends on the country, product and/or
labelled sustainability dimensions.

We do that by answering the following question: Which of the
following three types of labelling approaches is most effective at mak-

ing consumers choose more sustainable products?

1. Positive labelling, allowing the identification of the best performing

products on the market in terms of sustainability;
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2. Negative labelling, allowing the identification of the worst per-
forming products on the market in terms of sustainability;

3. Graded labelling, identifying the sustainability performance of a
product compared with that of all other products on the market,
displaying a traffic light-coloured rating scale with letters from A
to E.

Hence, this paper extends previous sustainability labelling
research by examining and comparing the impacts of three common
labelling approaches (positive vs. negative vs. graded), across different

countries, product categories and sustainability dimensions.

2 | PRIORRESEARCH

According to a recent systematic review of extant research, there is
strong evidence, across diverse labelling schemes and research
designs, that sustainability labelling indeed affects consumer percep-
tion and behaviour in the intended way (Majer et al., 2022). Majer
et al. (2022) identified and reviewed 26 empirical journal articles cov-
ering labelling of different attributes (e.g. organic, fair trade, circular
production) and different product categories (but mostly food and
beverages, only four non-food). This independent, systematic review
is an excellent basis for identifying gaps in the current state of the art
in sustainability labelling research and for positioning this study's
incremental contributions, free from potential selection biases.

Notably, none of the studies reviewed by Majer et al. (2022) com-
pare the relative effectiveness of positive, negative and graded label-
ling. To be sure that this apparent gap in labelling research was not
just due to oversight from these authors, we did a targeted search for
published research that compare different labelling approaches to sus-
tainability labelling but which was missed by Majer et al. (2022). Our
targeted search confirmed that research that compares different sus-
tainability labelling approaches is scarce. We identified seven studies
comparing the effectiveness of a graded, traffic light-coloured label to
some other way(s) of labelling sustainability performance in terms of
influencing consumer intentions or choices (Bengart & Vogt, 2023;
Holenweger et al., 2023; Meyerding et al., 2019; Muller et al., 2019;
Slapg & Karevold, 2019; Thggersen & Nielsen, 2016; Vlaeminck
et al., 2014). In addition, we identified two studies comparing positive
and negative sustainability labelling (Grankvist et al., 2004; Van
Dam & De Jonge, 2015).

Among these studies, only one, Slapg and Karevold (2019), com-
pared the effects of positive, negative and graded eco-labelling, for
meal choices in a university cafeteria. However, all seven studies com-
paring a graded label using traffic light colours found that this
approach is more effective at influencing sustainable consumer
choices than the other approaches it was compared with. Other stud-
ies found that traffic light colours work best when combined with a
straight alphabetic letter marking, compared with a combination of
letters and other signs (Heinzle & Wiistenhagen, 2012; Olander &
Thagersen, 2014). The two studies comparing positive and negative

labelling both found that negative labelling is more effective at

and the Environment @ .§;—WI ]_‘E.YJ_3

influencing sustainable consumer choices than positive (Grankvist
et al., 2004; Van Dam & De Jonge, 2015). This is consistent with
research on the negativity bias (Petersen et al., 2021; Vaish
et al., 2008) and with research finding that negatively framed advertis-
ing messages are more effective than positively framed ones in pro-
moting pro-environmental choices (e.g. Amatulli et al., 2019).

Note, however, that there is a bigger, but still relatively limited
research in the nutrition and health areas comparing graded, traffic
light colour labelling of food products to different other approaches,
and this research reports more equivocal results (Kanter et al., 2018).
Also in this area, no other approaches have appeared more successful
than graded labelling using traffic light colours, in this case as a means
to guide consumers towards healthier food choices (Temple, 2020).
Graded, traffic light colour labelling, such as the French Nutri-Score
label, is generally found to be more effective than nutrition facts
alone, like GDA (Crosetto et al., 2016), or positive labelling, such as
the Nordic Keyhole label (Ducrot et al., 2016). However, compared
with negative labelling, such as the Chilean warning system, graded
labelling has been found to be either more (Egnell et al., 2020), equally
(Ares et al., 2018; Machin et al., 2018) or less effective (Khandpur
etal., 2018).

Going back to the studies reviewed by Majer et al. (2022), all
except two investigated the effects of a voluntary, positive label, in
most cases already existing labels. The two exceptions investigated
the effects of a graded, traffic light-coloured label, in both cases con-
firming the expected effect on meal choices in a restaurant (Brunner
et al, 2018; Osman & Thornton, 2019). Studies that compared the
effects of different labelling schemes mostly focused on the effects of
the labelling organisation, and they generally found that official, gov-
ernmental labels are superior to non-governmental (e.g. Ardeshiri
et al., 2019; Risius et al., 2017). A few studies compared environmen-
tal and ethical labelling, with inconsistent findings regarding their rela-
tive impact (e.g. Grunert et al., 2014; Meyerding, 2016). Only two of
the reviewed studies investigated whether the behavioural effects
of a labelling scheme vary between different products (Banovic
et al., 2019; Grunert et al., 2014), which they both confirmed. Grunert
et al. (2014) found a stronger labelling effect for chocolate than for
coffee, ice cream, soft drinks, cereals and ready meals (but no differ-
ences between these other products). Similarly, Banovic et al. (2019)
found a stronger labelling effect for fresh fish products compared with
smoked or canned fish products (again, no difference between the lat-
ter two products). The reviewed studies were carried out in many dif-
ferent countries, but only two (Banovic et al., 2019; Grunert
et al., 2014) compared different (European) countries. Grunert et al.
(2014) found significant differences in the understanding of different
sustainability labels across countries whereas Banovic et al. (2019)
found no significant differences between countries regarding the
effect of sustainability labelling on choices. In sum, an important
insight from the systematic review of extant research by Majer et al.
(2022) is the lack of comparative studies of sustainability labelling
across countries, products or sustainability attributes (and the few
comparative studies report inconsistent results), which limits our abil-

ity to generalize results from labelling studies.
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Based on previous research demonstrating the power of sustainability
labelling to affect consumer behaviour (Majer et al., 2022), we pro-

pose and test the following pre-registered hypothesis®:

H1. Compared with no labelling, sustainability labelling
(whether positive, negative or graded) is effective at
making consumers choose more sustainable (e.g. ethical/

environmentally friendly/durable) products.

Moreover, based on research on the negativity bias (Petersen
et al., 2021; Vaish et al., 2008) and prior empirical research showing
that negative labelling has a higher impact on people's choices com-
pared with positive labelling (e.g. Grankvist et al., 2004; Van Dam &
De Jonge, 2015), we hypothesize:

H2. Negative labelling is more effective than positive
labelling at making consumers choose more sustainable

(e.g. ethical/environmentally friendly/durable) products.

Furthermore, based on previous studies (Meyerding et al., 2019;
Slapg & Karevold, 2019; Thggersen & Nielsen, 2016; Vlaeminck
et al., 2014), we expect that graded labels using a coloured traffic light
rating system are more effective at guiding consumers towards more
sustainable choices than only identifying the most (or least) sustain-
able products on the market via a positive (or negative) labelling
approach. Graded labelling using traffic light colours allows the map-
ping of the sustainability information on an evaluative (good/bad)
scale, which reduces information asymmetries by allowing a compari-
son of the performance of all products on the market (Hille
et al, 2018). This in turn reduces cognitive effort and thereby
increases the weight such information receives in decision-making
(Johnson et al., 2012; Peters et al., 2007). Hence, we hypothesize:

H3. Graded labelling is more effective than positive
and negative labelling at making consumers choose
more sustainable (e.g. ethical/environmentally friendly/

durable) products.

We test the robustness of our findings across national contexts
by replicating the same study in three different countries with differ-
ent languages and, to some extent, labelling traditions (Germany,
Spain and the Czech Republic). Likewise, we test the robustness of
findings across sustainability attributes by comparing the labelling
of three different sustainability attributes: environmental perfor-
mance, ethical performance and expected durability (in all three coun-
tries). Finally, to check the findings' robustness across different
products, participants made choices in two different product catego-
ries: smartphones and microwave ovens. Because prior research

report inconsistent results regarding the stability of labelling effects

$The hypotheses were slightly, but not substantially, reworded after the pre-registration.

across countries, sustainability dimensions and product categories, we
approach the impact of these factors in an exploratory fashion rather

than formulating hypotheses.

4 | METHOD

The study was pre-registered (https://aspredicted.org/3L7_2N2), and
ethical approval was obtained by the University of Valencia's Ethics
Board. Data were collected by means of an online survey of 1243
consumers from Germany, Spain and the Czech Republic in April-June
2020. Quota sampling ensured that each sample is representative of
the country in terms of gender, age and education level. The question-
naire was developed in English and translated into the three national
languages. The translations were controlled by native speakers, who
compared them with the original English version and settled all uncer-
tainties and ambiguities with the second author. Participant recruit-
ment, data collection and the organization and presentation of the
data were handled by Laboratorio de Investigacion en Economia Experi-
mental (LINEEX) at the University of Valencia. Rather than recruiting
from existing participant panels, LINEEX recruited participants for a
panel for this study using targeted social media marketing campaigns
and a form with filtering questions including age, country of residence
and educational level. This procedure was employed in all three coun-
tries, in the national language. From this panel, nationally representa-
tive samples in terms of gender, age and education level (quota
sampling) were drawn for the study. The sample obtained is well rep-
resentative of each country on sex, age and education level (see
Appendix Table A1).

Discrete choice experiments (DCEs) are an increasingly popular
method for investigating how variable product attributes impact con-
sumer preferences and choices (Haghani, Bliemer, & Hensher, 2021).
The survey included two DCEs: one about smartphones and the other
one about microwave ovens, presented in random order. Besides
representing two different product categories, these products were
chosen for practical reasons,” and we expected most consumers to
own this type of products. This expectation was confirmed as 90% of
our sample report to own a smartphone and 94% a microwave oven.
Each participant made 10 choices among smartphones and 10 choices
among microwave ovens. In each choice task, participants had to
select their preferred product within a set of three alternatives.

Compared with answers on rating scales, preference measures
based on choice-based experiments are less influenced by social desir-
ability bias (Auger & Devinney, 2007; Meyerding, 2016) and by
response styles from scale usage (Grunert et al., 2015). Also, prefer-
ence estimates from choice experiments have been found to predict
actual purchase behaviour (Grunert et al., 2009; Mueller et al., 2010).

The main weakness of choice experiments is that the choices are
hypothetical, in and off themselves having no consequences for the

7To make the experiment incentive compatible, we needed data on brands' real performance
on the selected product attributes (i.e. environmental performance, ethicality and average
product lifespan). The budget for sending the real products to some participants also
mattered.
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participant, creating a risk of hypothetical bias (Haghani, Bliemer,
Rose, et al., 2021a). We mitigated this risk by means of two measures.
First, in the introduction to the choice experiments, participants were
asked to imagine they needed to buy a new mobile phone/microwave
oven (see Appendix Table A2) (Haghani, Bliemer, Rose, et al., 2021b).
Second, and more importantly, we made the experiments incentive-
compatible (Johnston et al., 2017) by informing participants in the
beginning of the survey that one in 150 participants would be ran-
domly drawn to receive a real smartphone or microwave oven with
the characteristics of the alternative they selected in one of their
choices (also randomly selected). If they selected an alternative
cheaper than the most expensive alternative, they would receive the
price difference as a money transfer. This meant that participants
could face real consequences of their choices, therefore reducing the
hypothetical nature of the experiment. Prior research has documented
that, as long as decisions are incentivized, random lottery payments
generally produce results consistent with paying all (Charness et al.,
2016; Clot et al., 2018). In the weeks following the data collection,
LINEEX randomly drew eight participants and sent them a smart-
phone or a microwave oven, together with the change if applicable.

The use of DCEs for studying consumer preferences and choices
is based on Lancaster's (1966) consumer theory, assuming that con-
sumer product preferences are composed of preferences regarding
different attributes of the product. DCEs are used to ‘reverse engi-
neer’ choices to quantify the impact of changes in attribute levels on
choice (Hauber et al., 2016), effectively ‘unbundling’ consumers' prod-
uct preferences into its component parts (Green & Srinivasan, 1990).
The product alternatives that consumers can choose from typically
vary on several attributes. In the present study, the smartphones var-
ied on internal memory, camera resolution, price and brand name
(fake), with or without a sustainability labelling attached to the brand
name. The microwave ovens varied on power, presence of a digital
display, price and brand name (again fake and again with or without
an attached sustainability label). Note that behind the fake brand
names, there were real brands, which we rated (from A to E, as
explained below) on the selected sustainability dimension
(i.e. environmental performance, ethicality and average product life-
span) using data on each brands' real performance.

We used fake brand names because the sustainability attributes
vary by brand, and because many consumers are brand loyal, espe-
cially in the smartphone market, the labelling effect would have been
confounded by the brand effect had we used real brand names. So, in
our design, we treat the brand name and the sustainability labelling as
a unit, always combining a (fake) brand name with the same labelling
(which in the no-labelling condition is no label). This means that the
expected effect of the brand name as such is 0, so a not significant
effect in the control condition, and that all effects of the brand name/
sustainability labelling unit can be attributed to the sustainability
labelling.

In both cases, there were five different brands/sustainability
levels, four different price levels (adapted to the market prices in the
country) and the two remaining attributes had two levels each, result-
ing in 5 x4 x2x2=80 possible combinations. The number of
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different sets of three products that can be created from these
80 options is 82,160 (n! / [m! x (n — m)!], where n = 80 and m = 3).
Therefore, we used SAS JMP to generate an efficient fractional facto-
rial design based on the principles of minimum overlap and level bal-
ance and setting the number of choices to 10. Participants were
presented with the 10 choice sets in random order.

The behavioural assumption behind DCEs is random utility theory
(McFadden, 1974), which assumes that consumers (and, hence, partic-
ipants) choose the product that maximizes their expected utility, with
an amount of uncertainty in consumer judgments, which ads a random
element (or random error) to their choices. Hence, it is assumed that
consumers' choices reveal their preferences and the trade-offs they
make between different attributes and levels. To estimate partici-
pants' (stated) preferences from the alternatives' characteristics, we
use a mixed conditional multinomial logit model (MNL) with the alter-
natives' characteristics as explanatory variables (Hauber et al., 2016;
McFadden, 1974), estimated by means of Latent Gold Choice 6.0
(LGC) (Vermunt & Magidson, 2016).

In addition to the choice experiment, participants were randomly
allocated to 10 experimental conditions. One of the 10 conditions
was the control group whose members were not exposed to any
sustainability label when making their choices. In the other nine condi-
tions, participants were exposed to a sustainability label, which dif-
fered across conditions on two factors with three levels each, that is,
in a 3 x 3 full-factorial design. The first factor consists of three differ-
ent types of labelling: (1) a positive label (a green check mark label,
which identified the 20% products with the best sustainability perfor-
mance), (2) a negative label (a red cross label, which identified the
20% products with the worst sustainability performance) or (3) a
graded label (an A to E label, which ranked all products on their rela-
tive sustainability performance). The second factor consists of three
different sustainability dimensions along which the product was char-
acterized: (1) its environmental performance, (2) its lifespan perfor-
mance or (3) its ethical performance. How the sustainability
dimensions and the labelling type were presented to participants is
shown in Appendix Table A2. Examples of the choice sets presented
to participants are shown in Appendix Table A3.

Supplementary analyses were done on the mean sustainability
scores of choices and on the ‘market shares’ of the best and worst

performers when using different labelling approaches.

5 | RESULTS

5.1 | The impacts of labelling and other product
attributes on product choices

As we will explain in more detail later, separate MNL analyses
revealed that the effects of sustainability labelling are robust across
the covered countries and sustainability dimensions. We therefore
pooled the country samples and the three groups being exposed to
labelling of different sustainability dimensions (environmental label,

lifespan label or ethical label) for the main analysis, estimating the
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effects of the different labelling approaches. When using the control
condition as benchmark, it is possible to estimate the effect of sus-
tainability labelling as such, in addition to the differential effects of
the three labelling approaches. Because the only attribute that dif-
fered between conditions was the type of label used, whereas the

other attributes were invariant, the effects of all attributes except
the labelling were fixed to be identical across conditions. Multigroup
MNL analysis results for the two products with a comparison between
the three sustainability labelling conditions—positive, negative and

graded, defined as ‘known classes’—are reported in Table 1.

TABLE 1 Multinomial logit model estimates for the choice of smartphones and microwave ovens with comparison of the effectiveness of

labelling approaches (n = 1243).

Control (no label) Positive Negative Graded
Variables B B B B Wald Wald(=) Mean Std. dev.
Smartphones R?=0.17 R?=020 R?>=0.18 R?*=0.30
Label” (relative importance) (0.09) (0.30) (0.33) (0.47) 2348.059*** 1253.806***
A 0.10 0.84 0.22 1.26 0.70 045
B -0.17 —-0.42 0.36 0.73 0.19 0.47
C 0.13 0.02 0.41 0.20 0.21 0.15
D —0.04 —0.18 0.04 —0.78 -0.28 0.34
E -0.02 —-0.26 -1.04 —1.42 -0.82 0.53
Memory 775.090%**
Low —0.33 —0.33 —0.33 —0.33 —0.33
High 0.33 0.33 0.33 0.33 0.33
Camera 1072.092***
Low —-0.47 —-0.47 —-0.47 —-0.47 -0.47
High 0.47 0.47 0.47 0.47 0.47
Price 1885.750***
Lowest 0.71 0.71 0.71 0.71 0.71
Low 0.30 0.30 0.30 0.30 0.30
High —0.32 —0.32 —-0.32 —0.32 —0.32
Highest —0.69 —0.69 —0.69 —0.69 —0.69
Microwave ovens R?=0.18 R?=0.22 R2=020 R?=035
Label” (relative importance) (0.11) (0.28) (0.33) (0.46) 2540.944*** 1326.181***
A 0.15 0.91 0.18 1.33 0.73 049
B -0.17 —0.37 0.40 0.81 0.23 048
C 0.19 0.02 0.45 0.20 0.22 0.17
D 0.03 -0.21 0.11 —0.90 —0.29 0.41
E —0.20 —0.36 -1.14 —1.44 —-0.90 049
Display 884.291***
Low —0.36 —0.36 —0.36 —0.36 —0.36
High 0.36 0.36 0.36 0.36 0.36
Power 835.459***
Low —0.43 —0.43 —0.43 —0.43 —0.43
High 0.43 0.43 0.43 0.43 0.43
Price 2151.282***
Lowest 0.78 0.78 0.78 0.78 0.78
Low 0.34 0.34 0.34 0.34 0.34
High -0.24 —-0.24 —-0.24 -0.24 —0.24
Highest —0.89 —0.89 —0.89 —0.89 —0.89

“The labelling attribute contains both fictitious brand names and label information. In all cases, A-E refers to the brands that are labelled as such in the
graded labelling case. LatentGold uses effects coding for nominal variables per default.

***p < .001.
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The analysis confirms that all included product attributes for both
products significantly influence consumers' choices and in the
expected direction. Participants generally prefer a lower price and
superior performance on all attributes (e.g. bigger memory). This is no
surprise but confirms that participants generally took the choices
seriously.

Table 1 shows that the brand/labelling information becomes more
important for consumer choices when sustainability labelling informa-
tion is added and that it influences choices in the way proposed by
Hypothesis 1. Further, the Wald(=) test shows that the different
labelling approaches led to a significantly different impact on con-
sumer choices for both products. Supplementary pairwise Wald tests
revealed that the effects of the brand/labelling information on choices
are significantly different (p < .001) between all four labelling condi-
tions. As expected, the importance of the labelling/brand information
is lowest, and small, in the control condition, where there was no
sustainability labelling, only fictitious brand names. Adding a positive
sustainability label identifying the best performers substantially
increases the importance of this attribute, and especially, the prefer-
ence for the product carrying the positive label increases substantially.
Confirming prior research (e.g. Grankvist et al., 2004; Van Dam & De
Jonge, 2015) and Hypothesis 2, negative labelling has a slightly stron-
ger effect on choices than positive labelling and especially the prefer-
ence for the brand carrying the negative label decreases substantially.

However, as predicted by Hypothesis 3, the effect of the labelling
is strongest when consumers are exposed to graded sustainability
labels with information about the relative performance of all brands,
compared with only labelling the 20% best or worst performing
brands. In this case, preferences for the brands follow the order of
their sustainability grade. Paired comparisons show that the utility
profiles for the brands carrying different labels differ significantly
between all four conditions (p < .001, Wald test). The MNL analysis
does not include an overall test of how the different labelling condi-
tions or types influence the sustainability of choices, so we carried
out supplementary analyses to investigate the relative sustainability

of choices under the different conditions.

5.2 | Differences in average sustainability scores
across labelling conditions

To further investigate the effects of the different labelling approaches,
we did a rough calculation of participants' average sustainability
scores over the 10 choices within a product category. As outlined in
our pre-registration, we transformed the A to E scale, with each letter
representing 20% of the variation in sustainability performance, to a
five-point scale from E=1 to A =5 (for further explanation, see
Box 1). We also analysed the market shares (i.e. share of choices) of
the most and least sustainable products.

As shown in Figure 2, in the control (no label) condition, the
average sustainability score of participants' choices was close to the
midpoint of the scale, as one should expect, both for smartphones

and microwave ovens. However, adding a sustainability label
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BOX 1 Supplementary analyses

1. Average sustainability scores: the average score of points
assigned according to the sustainability performance of the
product that participants chose in each choice task (see

table below), calculated across the 10 choice tasks

Label (if shown) Points

Mm@ s
)°ED 4
B 3
D ?
TEQ D

Sustainability performance

Best

e

Second-to-best

Middle range

a a

Second-to-worst

> ]

Worst

=

[>]

2. Market shares of the most (least) sustainable product: the
number of times a participant chose a product with
the highest (lowest) sustainability performance, divided by
the number of choice tasks for the product category.

3. Types of tests: because the distributions of these out-
come variables are significantly different from the normal
distribution (Kolmogorow-Smirnow test p values < .05), we
use non-parametric Kruskal-Wallis tests for pairwise
comparisons.

significantly increased the average sustainability score (p's <.001;
non-parametric Kruskal-Wallis tests) as predicted (H1). The graded
labelling produces the highest average sustainability score, which is
significantly higher than in the positive and negative labelling condi-
tions (all p's < .001), also as predicted (H3).

5.3 | Market share of the most sustainable product
The market shares of products characterized by different sustainabil-
ity level, calculated (as pre-registered) as the share of choices of each
of the five brands that are assigned labels from A to E in the graded
labelling condition, are reported in Figure 3, again separately for
smartphones and microwave ovens. The bottom (dark green) bars rep-
resent the market share of the product with the best sustainability
performance.

In the control condition, where participants did not see any sus-
tainability labels, the most sustainable smartphone has an average
market share close to the expected 20% (given that there are five
levels). When identifying the most sustainable smartphone by means
of a positive label, its average market share rises substantially to
31.6%. This is significantly more than in the control (i.e. no label) con-
dition (p <.001; non-parametric Kruskal-Wallis test). In the graded
label condition, the most sustainable smartphone was identified with
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FIGURE 2  Average sustainability

4 scores (n = 1243). All differences in
average sustainability scores between
control and labelling conditions and
between categorical and graded

3 labelling are significant (p < .001, non-
parametric Kruskal-Wallis tests).
Whiskers = 95% confidence intervals.

2

1

Control Positive Negative Graded
(no label) label label labels
B Smartphones B Microwave ovens
24.2% 21.8% 8.1% 21.7% 20.4% ok
19.1% 19.1%
B Worst
13.2% R
14.1% B sustainability
17.6% D
mC
29.1% 29.8%
B
12.4% 13.0% mBest
24.5% 25.3% sustainability
14.6% 14.8%
31.6% HAnzpi 32.5% 37.0%
20.5% 20.7% 21.2% 20.2%
Control Positive Negative Graded Control Positive Negative Graded
(no label) label label labels (no label) label label labels
Smartphones Microwave ovens

FIGURE 3 Average market shares (n = 1243). Differences in shares between control and labelling conditions and between categorical and

graded labelling are significant (p < .001, non-parametric Kruskal-Wallis tests).

Market share of the least sustainable product

a dark green colour and an ‘A’ label on a scale from A to E. Here, the 54 |

market share of the most sustainable smartphone rose even further to
36.3%. This is significantly more than in the control condition
(p < .001), and also significantly more than in the positive label condi-
tion (p < .001). In the negative label condition, the most sustainable
smartphone was not labelled, so it is no surprise that its market share
does not differ from the control (i.e. no label) condition (p = .77).

The market share of the microwave ovens with the best sustain-
ability performance follows the exact same pattern—we find the same
significant versus non-significant differences between the different
types of labels. In summary, these analyses show that graded labels
are most effective at guiding consumer choices towards the most sus-

tainable product, both for smartphones and for microwave ovens.

In Figure 3, the top (dark red) bars represent the average market share
of the product with the worst sustainability performance. For smart-
phones, this market share is 24.2% in the control condition (i.e. no
label on any of the options). Adding a negative label on the least sus-
tainable smartphone significantly (p < .001) and substantially reduced
its market share to 10.4%, which is less than half of the control condi-
tion. In the graded label condition, the market share of the least sus-
tainable smartphone is 6.8%, which is significantly lower than in the
control condition (p <.001), and also significantly lower (p < .001)
than in the negative label condition. In the positive label condition,

participants did not know which smartphone was the least
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sustainable. Still, in this condition, the least sustainable smartphone
had a slightly, yet significantly lower average market share (21.8%),
than in the control condition (p = .003).

Again, we find the same pattern in terms of significant versus
non-significant differences for microwave ovens. In summary, graded
labels are also the most effective at guiding consumer choices away
from the least sustainable product, both for smartphones and for

microwave ovens.

5.5 | Robustness across products

Separate MNL analyses for the two products are reported in
Appendix Table A4. These and the next two robustness checks
only included the experiment groups, that is, participants who
were exposed to sustainability labels on at least some products,
but with no differentiation between labelling approaches. It
appears from Appendix Table A4 that the sustainability labelling
was equally important for consumer choices within the two prod-
uct groups, relative to other included product attributes. The sus-
tainability labelling was equally important for choices as the price
and substantially more important than the two functional attri-
butes. Not surprising, participants appear to prefer a mobile phone
and a microwave oven with superior functional attributes and the
lowest price. It also appears that they prefer a more sustainable
product. Most importantly, the effects of the labelling appear to be

robust across the two products.

5.6 | Robustness across countries

Multigroup MNL analyses for the two products with a comparison
between the three countries, with countries defined as ‘known clas-
ses’, are reported in Appendix Table A5. It appears from this analysis
that the sensitivity to functional attributes and the price differs signifi-
cantly between countries, the German participants in general being
less influenced by these attributes than participants from the other
two countries. However, most important for our purpose, the effects
of labelling on choices are not significantly different across countries
(at the conventional level, p < .05). Hence, the effects of the labelling

are robust across the three countries.

5.7 | Robustness across sustainability dimensions

Multigroup MNL analyses for the two products with a comparison
between the three sustainability dimensions—environmental, ethical
and lifespan ranking—defined as known classes, are reported in
Appendix Table Aé. Note that the other attributes are invariant across
conditions, so it is not surprising that their effects on choices are not
significantly different. However, despite the different sustainability
dimensions, the effects of the sustainability labelling are also not sig-

nificantly different (again, at the conventional level, p < .05). Hence,

and the Environment @ .§;—WI ]_‘E.YJ_9

the effects of the labelling are also robust across the three sustainabil-

ity dimensions.

6 | DISCUSSION

6.1 | Summary of results

This study confirms all the hypotheses that it set out to test. It con-
firms Hypothesis 1 and, using incentive compatible settings, bolsters
research finding that sustainability labelling significantly influences
consumer choices (Majer et al., 2022). It further shows that this result
is robust across labelled sustainability dimensions and (European)
countries. Hypothesis 2 is not fully confirmed. Negative labelling is
more effective at decreasing preferences for the 20% least sustainable
products than positive labelling is at increasing preferences for the
20% most sustainable products. However, the positive and negative
labels have a similar effect on the overall sustainability of choices as
measured by the sustainability score. Finally, this study confirms
Hypothesis 3 that a graded label is more effective compared with pos-
itive and negative labels at promoting more sustainable buying deci-
sions and thus shifting consumer choices towards more sustainable
alternatives. We even find that a dark green ‘A’ label is more effective
at promoting purchases of the most sustainable alternative than a
positive label on the same alternative, and that a dark red ‘E’ label is
more effective than a negative label at shying consumers away from
the least sustainable alternative.

6.2 | Limitations

In the reported experiments, except for the control group, sustainabil-
ity labelling was treated as de facto ‘mandatory’ and participants were
implicitly made aware of this. This means, for instance, that partici-
pants had reasons to assume that a product that did not display a pos-
itive sustainability label did not belong to the category of the most
sustainable products. Similarly, a product without negative label did
not belong to the category of the least sustainable products. In prac-
tice, categorical (especially positive) labelling is often voluntary, which
means that consumers cannot know for sure the performance of non-
labelled products. It is possible that ambiguity about non-labelled
products, which better reflects real-world choices, would have
affected outcomes of the study, but it is difficult to predict in which
direction.

This experiment was not designed to assess the absolute effect
of sustainability labelling, but rather the effectiveness of each of the
tested approaches relative to the others (positive, negative and
graded). The experimental setting creates higher focus on the sustain-
ability labelling than in real life, where consumers may also use other
brands and attributes not included in this experiment to evaluate
products, and where it is easier to miss a label. Therefore, the absolute
effect of sustainability labelling may be smaller in real life than in

experiments such as this.
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A possible bias in the opposite direction might have been created
by the way the DCE was made incentive compatible, which might
have created an incentive to always choose the cheapest product to
get the maximum amount of money if one's number was drawn. This
might have inflated the importance of the price and, by implications,
attenuated the importance of labelling and other product characteris-
tics. Speaking against such a bias is the fact that under all circum-
stances, the value of the product would be much higher than the
received change and that any bias in this direction was clearly not
strong enough to lead to (falsely) rejecting our hypotheses.

Also, although DCEs are less influenced by desirability and instru-
ment biases than rating scales, participants might still have exagger-
ated their willingness to buy sustainable products.

Moreover, in the study design, there was intentionally no
correlation between the other attributes (e.g. the price) and labelling. In
practice, sustainability-labelled options might carry a premium price, or
might entail compromising some other, important quality, which might
influence choices, especially in the graded conditions, where compromise
does not necessarily mean giving up sustainability completely.

We cannot be sure how far our findings regarding the higher
effectiveness of graded labels generalize. The fact that graded labels
were most effective in all three studied countries and for both prod-
ucts makes us cautiously confident that our results can be generalized
to many other countries and products, but future research should rep-
licate our study in different national contexts and for other types of
products. It is especially uncertain whether our findings can be
extended to fast-moving consumer goods, where choices might be
strongly influenced by habit and might not involve deliberate

decision-making.

6.3 | Conclusions and implications

The positive effect of sustainability labelling on consumer choices has
been attributed to consumers valuing sustainability attributes in prod-
ucts (Thggersen & Nielsen, 2016) and needing labelling information to
be able to take ‘credence attributes’ into account when making
choices (Gorton et al., 2021). The superior performance of graded,
traffic light-coloured labels has been attributed to several causes. The
most parsimonious explanation is that, when using the graded label-
ling approach, consumers receive relevant information about a wider
range of alternatives (Ducrot et al., 2016). Graded labelling implies
that all products are labelled whereas only a minority of products are
labelled when using either positive or negative labelling, which is
therefore less powerful in reducing information asymmetries. It is an
important caveat, however, that more information is not always better
when it comes to labelling information. For example, studies find no
positive effect on consumer choices of increasing the amount of infor-
mation in graded, traffic light-coloured Nutri-Score labelling by
extending it from a simple unidimensional to a multidimensional label-
ling (Ducrot et al., 2016; Egnell et al., 2020). Hence, it appears that
more information is only better to a certain point (Bogliacino
etal, 2023).

A second explanation for the effectiveness of graded labelling is
that it allows the mapping of information about the environmental
performance of a product on an evaluative rating scale ranging from
good to bad (Hille et al., 2018). The use of categories with clear end
points, such as grades, leads to a reduction of cognitive effort by sim-
plifying information evaluation (Johnson et al, 2012; Peters
et al., 2009). The less cognitive effort needed, the more the informa-
tion weighs during the decision-making process (Peters et al., 2007).

A third explanation for the superiority of graded labelling using
traffic light colours emphasizes the salience and symbolic value of col-
ours (Hille et al., 2018). The use of colours can influence the salience
of provided information, which may in turn influence attention and
decision-making (Jarvenpaa, 1990; Lurie & Mason, 2007; Sunstein,
2014). Moreover, research suggests that colours affect people's evalu-
ations in an automatic way, without conscious awareness (Elliot &
Maier, 2014). For example, the colour red is often unconsciously neg-
atively associated with concepts such as risk, danger, red traffic lights,
a schoolteacher's red pen to correct mistakes or warning signals
(Michalek et al., 2015; Selinger & Whyte, 2011). In contrast, the col-
our green is often associated with positive content, including success
(Moller et al., 2009). For example, an experimental study found that,
compared with numerical information on real-time energy consump-
tion, the same information communicated by means of traffic light-
coloured ambient lighting (glowing red during high levels and green
during low levels) was easier to process and led to lower energy con-
sumption (Maan et al., 2011). The same effect was not found when
using other colours, less strongly associated with energy consumption
(Lu et al., 2014). In the present study, colours were used consistently
across the three labelling approaches (i.e. a green check mark in the
positive label condition, a red cross label in the negative label condi-
tion and a traffic light-coloured rating scale in the graded label condi-
tion). Still, the combined use of all the traffic light colours (and colour
nuances in between) might have contributed to the identified superior
effectiveness of the graded labelling approach.

The reported findings provide important input to upcoming sus-
tainability labelling policies regarding the most effective way of assist-
ing consumers' shift to a more sustainable consumption pattern. For
instance, the EU Green Deal® acknowledges the importance of con-
sumption policies to reach the goal of no net emissions of greenhouse
gases by 2050. Also, in the EU Circular Economy Action Plan,’ it is
explicitly stated that the European Commission will make proposals
so that consumers receive information regarding the sustainability of
products. Among other things, the EU plans to introduce labelling on

th

product environmental footprint*® and product reparability.!* Graded,

traffic light-coloured sustainability labelling has been field tested in

8European Commission (2019). EU Green Deal (https://eur-lex.europa.eu/resource.html%
3Furi%3Dcellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1%26format%
3DPDF).

?European Commission (2020). EU Circular Economy Action Plan (https://eur-lex.europa.eu/
resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_1&
format=PDF).

%https://ec.europa.eu/environment/eussd/smgp/ef_methods.htm
https://commission.europa.eu/law/law-topic/consumer-protection-law/consumer-
contract-law/rules-promoting-repair-goods_en
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restaurants (Brunner et al., 2018; Osman & Thornton, 2019; Slapg &
Karevold, 2019; Spaargaren et al., 2013) and grocery stores (Muller
et al., 2019; Vlaeminck et al., 2014) with promising results and are cur-
rently being tested in the form of an ‘eco-score’ label in supermarket
chains in France and Belgium.*?> The present research lends further
support for the use of a graded, traffic light-coloured approach to sus-
tainability labelling. However, there are still open questions that need
to be answered to develop optimal sustainability labelling. There are
strong reasons to believe that, for maximum impact, sustainability
labelling should preferably be mandatory. However, it is still an
open question how large an effect can be achieved by means of
voluntary labelling implemented by a supermarket chain, which is
currently being tested in different countries. Prior research sug-
gests that this will depend on consumer trust in the supermarket
chain and the certifying organization (Darnall et al., 2018;
Gorton et al., 2021) as well as the size of exposure to labelled
products in the supermarket (Gadema & Oglethorpe, 2011;
Thggersen et al.,, 2010). Future research should investigate the
importance of these and other contingencies for labelling effec-
tiveness in practice (Taufique et al., 2022). Another important
question is what is the most effective reference category for a
graded sustainability label? In electronic products, it seems obvi-
ous that the reference category should be the product category,
like mobile phones or microwave ovens. However, for example
regarding foods, it is hotly debated whether the reference cate-
gory should be all foods or a narrower category, such as vegetables
or meat products (French Agency for Ecological Transition, 2021).
The former approach has, for example, been chosen for the French
eco-score label,*® but the latter approach discriminates better
between close substitutes and has been found to influence con-
sumer choices more in a simulated online shopping context
(Suchier et al.,, 2023). Hence, future research should determine
optimal reference categories for sustainability labelling in different
sectors, considering both functionality and costs (Taufique
etal, 2022).

These open questions should be answered, preferably by
means of field tests and some of them before full-scale implemen-
tation. Based on our research, we urge governments, businesses
and other stakeholders to speed up their testing and implementa-
tion of effective sustainability labelling. This research strongly sup-
ports the use of graded, traffic light-coloured sustainability
labelling, which clearly outperform other labelling types at making
the sustainable choice the easy choice, for businesses and their

customers.
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APPENDIX A

TABLE A1 Sample description and comparison with Census Data of the European Statistical System.

Variables
Sex
Male
Female
Age
18-29
30-49
> 50
Educational level
Primary
Secondary
Tertiary

Czech Republic

Sample (%)

47.9
521

24.8
33.6
41.7

15.0
67.4
17.6

Population (%)

48.2
51.9

213
34.9
43.8

18.8
66.4
14.8

How to cite this article: Thggersen, J., Dessart, F. J.,
Marandola, G., & Hille, S. L. (2024). Positive, negative or
graded sustainability labelling? Which is most effective at

promoting a shift towards more sustainable product choices?

Business Strategy and the Environment, 1-19. https://doi.org/

10.1002/bse.3838

Germany Spain

Sample (%) Population (%) Sample (%) Population (%)
48.5 48.3 49.4 48.8

515 51.7 50.6 51.3

17.0 19.7 16.9 16.8

34.0 33.0 40.7 40.3

49.0 47.4 42.3 43.0

21.0 23.4 25.8 26.0

53.0 51.7 47.9 47.6

26.00 24.9 26.3 26.4

Source: https://ec.europa.eu/CensusHub2/selectHyperCube?clearSession=true.
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General introduction

Further explanation, the
labelling conditions

Common explanation

Positive

Negative

Graded
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How the choice experiment, sustainability dimensions and labelling types were presented to participants.

15

Imagine your mobile phone/microwave oven breaks down. You have looked into the possibility of having it repaired,
but it is impossible to do so. You thus need to buy a new mobile phone/microwave oven. If you currently don't own a
mobile phone/microwave oven, imagine you need to buy one.
You have a budget of maximum €399/€159 to spend. You do not need to spend the entire budget—only if you would
in real life. Simply choose the phone/microwave oven that you would choose in real life if you were only proposed

the models shown on the screen.

On the following screens, you will be shown different smartphones/microwave ovens. All smartphones/microwave
ovens proposed are new [and unlocked].? These smartphones/microwave ovens vary on the following characteristics:
e Brand (in this study, the real name of the brand is not shown to you in order not to influence your choice)

e Precision of the main camera (expressed in number of megapixels)/presence of a digital display (allows you to

select the exact duration)

o Internal memory (expressed in gigabits)/maximum power (expressed in watt)

e Price

e Environmental/ethical/lifespan ranking®

Environmental ranking:

An independent organisation ranked
smartphone/microwave oven brands
based on how environmentally
friendly these smartphones/
microwave ovens are produced.

To do so, the organisation examined
the chemicals used in the
smartphones/microwave ovens and
the use of recycled and recyclable
materials.

For instance, if smartphone/
microwave ovens brands use
hazardous toxic chemicals, they
may pollute the environment during
mining and disassembling.
Conversely, smartphones/
microwave ovens are more
environmentally friendly when they
are made out of recycled or
recyclable materials.

The independent organisation
ranked all smartphone/microwave
oven brands according to these
environmental criteria.

In your shopping tasks, only the top
20% smartphone/microwave
brands with the best environmental
ranking will be identified as such.

v

In your shopping tasks, only the
bottom 20% smartphone/
microwave brands with the worst
environmental ranking will be
identified as such.

X

Smartphone/microwave oven
brands with an ‘A’ ranking are
among the top 20% most
environmentally friendly brands.

Ethical ranking:

An independent organisation ranked
smartphone/microwave oven brands
based on how ethically these
smartphones/microwave ovens are
produced.

To do so, the organisation examined
where and how smartphone/
microwave oven brands source the
metals they put in the smartphones/
microwave ovens, and at how they
treat the workers who assemble
them.

For instance, if smartphone/
microwave ovens brands source
metals from countries with armed
conflicts, they may indirectly finance
armed groups or support money
laundering. Conversely, smartphone/
microwave oven brands may have a
policy for improving their workers'
rights, working hours and safety.
The independent organisation
ranked all smartphone/microwave
oven brands according to these
ethical criteria.

In your shopping tasks, only the top
20% smartphone/microwave
brands with the best ethical ranking
will be identified as such.

v

In your shopping tasks, only the
bottom 20% smartphone/
microwave brands with the worst
ethical ranking will be identified as
such.

X

Smartphone/microwave oven
brands with an ‘A’ ranking are
among the top 20% most ethical
brands. Smartphone/microwave

Lifespan ranking:

An independent organisation ranked
smartphone/microwave oven brands
based on how long these
smartphones/microwave ovens last.
To do so, the organisation examined
how long consumers report being
able to use their smartphone/
microwave ovens normally without
the need for excessive maintenance
or repair.

For instance, if the battery or the
operating system/transformer or
the magnetron stops working
properly, consumers cannot
normally use their smartphone/
microwave oven. [The same
happens if the screen breaks easily if
one drops their smartphone.?]
Conversely, consumers can normally
use their smartphone/microwave
oven when it is solid, water
resistant, and when it is still possible
to update the operating system/
when its buttons and door are solid
and does not easily get damaged.
The independent organisation
ranked all smartphone/microwave
oven brands according to these
lifespan criteria.

In your shopping tasks, only the top
20% smartphone/microwave
brands with the best lifespan
ranking will be identified as such.

v

In your shopping tasks, only the
bottom 20% smartphone/
microwave brands with the worst
lifespan ranking will be identified as
such.

X

Smartphone/microwave oven
brands with an ‘A’ ranking are
among the top 20% with the longest
product lifespan. Smartphone/

(Continues)
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TABLE A2 (Continued)

2Smartphones only.

bLeft out in the control condition.

Smartphone/microwave oven
brands with an ‘E’ ranking are
among the bottom 20% least
environmentally friendly brands.
Smartphone/microwave brands with
a ‘B’, ‘C’ or ‘D’ ranking are between
these two extremes.

In your shopping tasks, the
environmental ranking of all
smartphone/microwave brands will
be shown as such:

AJBD |
C CB@: B
ac Op@l EG

oven brands with an ‘E’ ranking are
among the bottom 20% least ethical
brands. Smartphone/microwave
brands with a ‘B’, ‘C’ or ‘D’ ranking
are between these two extremes.

In your shopping tasks, the ethical
ranking of all smartphone/
microwave brands will be shown as
such:

Qo EBECEB
@ BaE (B

%
=1
[ m )

microwave oven brands with an ‘E’
ranking are among the bottom 20%
with the shortest product lifespan.
Smartphone/microwave brands with
a ‘B’, ‘C’ or ‘D’ ranking are between
these two extremes.

In your shopping tasks, the lifespan
ranking of all smartphone/
microwave brands will be shown as
such:

02 EBE0 B

TABLE A3 Examples of smartphone choice tasks used in the experiment, for participants who were randomly allocated to the lifespan
sustainability labelling.
Positive label
Brand Brand TDL Brand WRK Brand RXF
Lifespan ranking Q
Internal memory 128 Gb 128 Gb 64 Gb
Camera resolution 12 Mpx 12 Mpx 24 Mpx
Price 299 € 399 € 249 €
MY CHOICE O O o
Negative label
Brand Brand TDL Brand WRK Brand RXF
Lifespan ranking 8
Internal memory 128 Gb 128 Gb 64 Gb
Camera resolution 12 Mpx 12 Mpx 24 Mpx
Price 299 € 399 € 249 €
MY CHOICE ) o o
Graded labels
Brand Brand TDL Brand WRK Brand RXF
Lifespan ranking 'g GE E EB
Internal memory 128 Gb 128 Gb 64 Gb
Camera resolution 12 Mpx 12 Mpx 24 Mpx
Price 299 € 399 € 249 €
MY CHOICE o o o
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TABLE A4 Multinomial logit model estimates for the choice of smartphones and microwave ovens, experiment groups only (n = 1120).

Smartphones Microwave ovens
R*=0.17 R*=0.19
Variables B Wald Importance® B Wald Importance®
Label® 1516.212*** 0.34 1694.782*** 0.34
A 0.71 0.74
B 0.22 0.26
C 0.18 0.19
D -0.29 -0.29
E -0.82 -0.89
Memory/display® 724.156*** 0.14 837.919*** 0.15
Low -0.32 —0.36
High 0.32 0.36
Camera/power® 932.427*** 0.20 729.806*** 0.17
Low -0.46 -0.42
High 0.46 0.42
Price 1662.794*** 0.31 1875.386*** 0.34
Lowest 0.68 0.75
Low 0.29 0.33
High -0.26 -0.18
Highest -0.71 -0.89

Memory size and camera quality for smartphones, digital display and max power for microwave ovens.
PThe relative importance of product attributes in the choice experiment.

“The labelling attribute contains both fictitious brand names and label information.

***p < .001.

25UBO1 SUOWILLIOD SA1IEB1D 3|1 Idde aL Aq peuenob a1 SaIe YO ‘38N J0 S| 0} ARI1 BUIIUO AB]IM UO (SUOHIPUOD-PLB-SLLIBIALIOD"B| I ARG IUIIUO//STNY) SUONIPUOD PUE SLLB | 841 39S *[20Z/20/£0] U0 ARIGIT8UIIUO /B|IM ‘UOSSILILIOD Ueadoing Aq BE8E S0/Z00T 0T/10p/w00 /3 1 AReiq 1PU1UO//'ScIY WO Papeo|umod ‘0 ‘9E80660T



,,,,,,,,,,,,,,, = TH@GERSEN T AL.

18 Busi Strati
B | wiLEy— S g

TABLE A5 Multinomial logit model estimates for the choice of smartphones and microwave ovens, country comparisons (n = 1120).

Czech Germany Spain
Variables B B B Wald Wald(=) Mean Std. dev.
Smartphones R?=0.22 R*=0.12 R?=0.20
Label® 1545.892*** 13.745
A 0.80 0.70 0.68 0.73 0.05
B 021 0.21 0.26 0.23 0.02
C 0.23 0.11 0.17 0.17 0.05
D —0.34 -0.26 -0.24 —-0.28 0.05
E -0.89 -0.76 -0.88 —-0.85 0.06
Memory 791.638*** 84.855***
Low -0.35 -0.20 -0.47 -0.34 0.11
High 0.35 0.20 0.47 0.34 0.11
Camera 950.302*** 30.535***
Low -0.53 -0.37 —-0.55 -0.48 0.08
High 0.53 0.37 0.55 0.48 0.08
Price 1703.171*** 222.762***
Lowest 091 0.37 0.82 0.71 0.23
Low 0.33 0.17 0.44 0.31 0.11
High -0.27 -0.19 -0.31 -0.26 0.05
Highest -0.97 —-0.35 —-0.95 -0.76 0.28
Microwave ovens R? =0.22 R*=0.16 R*=0.19
Label® 1718.544*** 15.322
A 0.71 0.74 0.79 0.75 0.03
B 0.30 0.20 0.29 0.26 0.04
C 0.20 0.20 0.14 0.18 0.03
D -0.24 —0.35 -0.27 —-0.29 0.04
E -0.97 —0.80 -0.94 -0.91 0.07
Display 876.676*** 52.734***
Low -0.44 -0.24 -0.42 -0.37 0.09
High 0.44 0.24 0.42 0.37 0.09
Power 752.192*** 50.331***
Low —0.49 —-0.28 —-0.52 -0.43 0.11
High 0.49 0.28 0.52 0.43 0.11
Price 1884.014*** 81.741***
Lowest 0.89 0.66 0.73 0.76 0.10
Low 0.48 0.17 0.36 0.34 0.13
High -0.26 -0.14 -0.13 -0.18 0.06
Highest -1.11 —0.68 —0.96 -0.92 0.18

aThe labelling attribute contains both fictitious brand names and label information.

***p <.001.
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TABLE A6 Multinomial logit model estimates for the choice of smartphones and microwave ovens, sustainability dimension comparisons

(n=1120).

Variables
Smartphones
Label®
A
B
C
D
E
Memory
Low
High
Camera
Low
High
Price
Lowest
Low
High
Highest
Microwave ovens
Label?
A
B
C
D
B
Display
Low
High
Power
Low
High
Price
Lowest
Low
High
Highest

Ethical
B

R?=0.17

0.73
0.21
0.17
-0.28
-0.83

-0.33
0.33

-0.47
0.47

0.67
0.32
-0.25
—-0.74
R*=0.19

0.69
0.24
0.20
-0.27
—0.86

—0.39
0.39

-041
041

0.73
0.35
-0.16
-0.91

Lifespan Environmental
B B Wald
R?=0.17 R?=0.17
1518.634"**
0.75 0.67
0.25 0.20
0.17 0.19
-0.29 -0.28
-0.88 -0.77
724597+
-0.31 -0.33
0.31 0.33
932.778**
—-0.47 —-0.44
0.47 0.44
1665.260***
0.66 0.71
0.27 0.30
-0.23 -0.30
-0.70 -071
R?=0.19 R?=0.19
1698.790***
0.79 0.74
0.23 0.31
0.21 0.16
-0.31 -0.29
-091 -091
840.760***
-0.37 -0.32
0.37 0.32
730.806***
—0.45 -0.40
0.45 0.40
1878.574***
0.74 0.78
0.35 0.28
-0.22 -0.15
-0.86 -091

2The labelling attribute contains both fictitious brand names and label information.

***p < .001.

Wald(=)

4.677

0.536

0.844

3.971

5.569

4.520

1.875

5.185

Mean

0.71
0.22
0.18
-0.29
-0.83

-0.32
0.32

-0.46
0.46

0.68
0.29
-0.26
-0.71

0.74
0.26
0.19
-0.29
—0.89

—0.36
0.36

-0.42
0.42

0.75
0.33
—-0.18
—0.89

Std. dev.

0.03
0.02
0.01
0.01
0.04

0.01
0.01

0.01
0.01

0.02
0.02
0.03
0.02

0.04
0.03
0.02
0.02
0.02

0.03
0.03

0.02
0.02

0.02
0.03
0.03
0.02
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