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Preface to “Sustainable Consumer Behavior” 

Environmental  concerns across  the globe have  led  to  several  large‐scale  initiatives  to protect  the 
environment, most  recently  the  Paris Agreement.  The  Paris Agreement  on  global warming—effective 
from October 2016—includes nationally determined contributions to keeping global temperature rise  in 
this century well below 2 degrees Celsius above pre‐industrial levels. Other environmental sustainability 
initiatives  aim  for  resource  efficiency—as,  for  example,  expressed  by  the  European  Commission  [1].  
Key consumption resources, including nutrition, housing and mobility, are mentioned as having the most 
environmental impacts. 

Consumer  behavior  contributes  to  a  large  part  of  environmental  impact.  Nobel  Prize  winner 
Munasinghe [2] states that the consumption of 1.2 billion richer humans accounts for some 75% of total 
emissions. Therefore, consumer demand for low‐carbon products and services, and greener choices, have 
to  be  stimulated  [3].  Policy  initiatives  concerning  environmental  sustainability  often  require  scientific 
research  to  guide  and  support  their  implementation.  More  insight  into  the  drivers  and  context  of 
consumer  decision  making  should  help  develop  tax  incentives,  targeted  marketing,  and  consumer 
empowerment for greater sustainability. 

To  promote  scientific  research  in  the  area  of  sustainable  consumer  behavior,  Sustainability  has 
taken the initiative for a special issue on the topic, now published in book form. As editor of the special 
issue, I sincerely hope that the scientific contributions will help achieve the sustainability policy goals. 

References Gerrit Antonides 

Special Issue Editor 

 

1. European Commission. Roadmap to a Resource Efficient Europe; Document 52011DC0571; European 
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2. Munasinghe, M. Can sustainable consumers and producers save the planet? J. Ind. Ecol. 2010, 14, 
4–6. 

3. Sustainable Consumption Institute. Consumers ‘Key Part of Solution’ To Global Warming. Science 
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Sustainable Consumer Behaviour: A Collection of
Empirical Studies

Gerrit Antonides

Urban Economics, Wageningen University & Research, P.O. Box 8130, 6700 EW Wageningen, The Netherlands;
gerrit.antonides@wur.nl

Received: 18 September 2017; Accepted: 19 September 2017; Published: 21 September 2017

Abstract: We summarise the contributions in this special issue on sustainable consumer behaviour
and place them in perspective. Several studies focus on macro- and meso-issues, and others on
micro-issues of consumer behaviour. The studies employ a variety of methods, including surveys,
field experiments, eye tracking, scale development, and contingent valuation. The 12 contributions
from authors of 13 different countries show the wide and varied application of consumer research
focused on sustainability issues.

Keywords: eco-behaviour; social dilemma; segmentation; food; travel

1. Introduction

The solution to sustainability issues is often considered as being driven by product innovation.
If products and services would become environmentally-friendly, sustainability would no longer be an
issue. However, there are several problems with this view. For example, environmental friendliness
often requires high levels of investment, political support, consumer acceptance, and willingness to
pay. Given the high number of product innovation failures, the study of consumer behaviour seems
vital in guiding the direction of product design and policy measures aimed at stimulating sustainable
behaviour. Arguments like this underlie the motivation for this special issue on consumer behaviour.

Sustainable consumer behaviour may be approached from different perspectives, including—among
others—the policy maker’s view, the marketing view, the consumer interest focus, and the ethical focus.
Consumer research also applies a variety of different research methodologies. The different angles and
methodologies are reflected in the contributions to this special issue, but all of them are empirical, thus
providing “flesh to the bones” of consumer theories.

Consumer behaviour research is often an amalgamation of theories and different methodologies,
each contributing different pieces to the entire puzzle which is the explanation of consumer behaviour.
In this respect, consumer behaviour research is different from economic analysis, which is usually
derived from a set of assumptions and leads to a normative framework of consumer decision making.
In contrast, students of consumer behaviour often complain about the myriad theories and insights
that exist in the field. My answer to their complaints is that consumer behaviour is too complex to
be described by one overarching theory, and consumer behaviour researchers should strike a balance
between the generality of theory and the set of behaviours that it should explain. For example, we have
contributions dealing with social dilemma theory and collective effort, providing some explanation
for a particular aspect of sustainable behaviour—namely, social influence. However, such research
cannot explain consumer decision making in making trade-offs between price and sustainability, so
other research contributions cover this type of decision making. However, decision making research
often starts at a higher level of abstraction than the elementary process of perception, for which still
other types of research are needed. This special issue reflects this aim for balance.

Sustainability 2017, 9, 1686 1 www.mdpi.com/journal/sustainability
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2. Macro and Meso Views on Sustainable Consumer Behaviour

The Effect of Elite Polarization [1] combines data from EU inhabitants in the Eurobarometer
Survey and from the comparative Manifestos Project, including political party positions regarding
environmental protection. It appears that the EU citizens’ perceived threat of climate change and
personal actions to reduce climate change are both negatively influenced by the diversity in political
parties’ positions regarding the environment. Additionally, perceived threat tends to be positively
related to reported personal actions to reduce climate change. The total effect of political party positions
thus seems greater than hitherto expected.

In Does Nationality Matter in Eco-Behaviour? [2], Italian and Chinese samples are compared on
eco-awareness, eco-behaviour, green opinion, a number of different personal values, and a measure
of regulatory focus. Although nationality has no significant effect on eco-behaviour in the extended
model, a stepwise analysis shows that in addition to the universalism value and regulatory focus,
Chinese rather than Italian citizens are more likely to adopt eco-behaviour, despite the fact that Italians
are more eco-aware than the Chinese.

Sustainable Consumption Dilemmas [3] considers both the social dilemma and moral dilemma
aspects of sustainable consumer behaviour with respect to meat consumption. Unlike most studies,
real behaviour has been studied in a large-scale field experiment in which participants received credit
which was large enough to cover the extra costs of buying organic meat as compared with conventional
meat. Participants in groups of different sizes then voted either in favour of an obligation to use the
group members’ credit only for buying organic meat, or in favour of freedom to use the credit for
organic or non-organic meat. Although the share of votes in favour of the obligation was quite high
(around 50%), group size differences were not significantly related to the votes, thus rejecting the social
dilemma hypothesis. On the other hand, 76% of the participants were willing to buy organic meat
if a certain number of other group members would do the same, thus pointing to a moral dilemma
based on a trade-off between individual costs and collective gains.

Collective efforts in reducing waste were studied in Keep on Rockin’ in a (Plastic-)Free World:
Collective Efficacy and Pro-Environmental Intentions as a Function of Task Difficulty [4]. In an innovative
experiment, 6000 cards were given out to citizens across Germany. On each of the cards a specific
challenge was displayed, which was either easy (I carried my groceries home in either a fabric bag,
a backpack, or a basket), moderate (While shopping, I bought all fruits and vegetables without plastic
wrapping, and I consequently brought them home in either a fabric bag, a backpack, of a basket), or
difficult (I did my entire shopping entirely without plastic. This means that I neither bought plastic
bags of any sort nor did I buy any other sort of plastic wrapping). After performing the challenge,
participants then completed a questionnaire on the web, including questions about collective efficacy,
self-efficacy, and trust in collective performance, among others. As predicted, moderate challenges
resulted in higher collective efficacy, whereas task difficulty did not affect self-efficacy. The experiment
shows that trust in collective performance of environmental behaviour depends on task difficulty,
which may be useful for the way in which collective actions can be stimulated.

The first two papers in this section show that both the political climate and nationality are
significant factors in increasing the level of eco-behaviour. However, the actual psychological processes
behind these factors need to be understood better in future research. The third paper points to the
significance of social influence on consumption without restricting other people’s freedom of choice.
The fourth paper shows that collective efforts may depend on task difficulty.

3. Micro Views on Sustainable Consumer Behaviour

3.1. Typology and Segmentation Studies

A qualitative study, Making Sense of Sustainability: A Practice Theories Approach to Buying Food [5],
has explored different typologies of sustainable food consumers. The typology is based on several
criteria, one of which is the people and motivations involved in acquiring the practice of buying
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sustainable food. These might include, for example, parents focusing on healthy diets, friends focusing
on environmental concern, or exogenous factors such as living abroad or enrolment in environmental
associations. Another criterion concerns the way consumers are engaged in sustainable consumption—
for example, by focusing on health, quality of food, or ethics involved in sustainable purchases. The
third criterion involves the degree of commitment of sustainable consumers, in knowing, questioning,
or pushing their limits. The fourth criterion relates sustainable food consumption to other sustainable
consumption, including recycling, saving energy, transportation, etc. The latter criterion seems to be
associated with the issue of spillover effects. Since this study is based on a small sample, the typology
needs to be confirmed in larger samples in order to be considered in policy making.

Attribute Segmentation and Communication Effects on Healthy and Sustainable Consumer Diet
Intentions [6] combines a segmentation of Dutch food consumers with an experiment on communicating
dietary guidelines for healthy and/or sustainable food consumption. The segmentation was based on
the importance of a range of sustainability aspects, price, taste, and healthiness, and resulted in three
segments: pro-self, average, and conscious consumers. Communication concerning sustainability and
healthiness of diets was presented to each of four randomly selected parts of the sample in a 2 × 2
(health arguments vs. sustainability arguments) full-factorial between-subjects design. Pro-self and
average consumers were thinking most about sustainability due to communication that combined
health and sustainability benefits, although no changes in dietary intentions were found in these
segments. The combined health and sustainability communication increased the intention to reduce
meat consumption for sustainable conscious consumers most. Apparently, communication concerning
sustainability and health had differential effects on different consumer segments.

In Market Opportunities for Animal-Friendly Milk in Different Consumer Segments [7], a segmentation
of Flemish milk consumers is reported, based on purchase intention and perceived evaluation of the
current state of dairy cattle welfare. Six consumer segments were found, thus reflecting the high
differentiation of the Flemish market for milk. The authors observe that milk market supply does not
show a similar differentiation. Hence, they propose to focus on enhanced animal welfare in positioning
milk products on the market, including access to pasture, freedom of movement, and absence of
diseases. In addition, a star (or equivalent) rating system might serve as a means to increase the market
share of animal-friendly milk products, and to encourage farmers to invest in cow welfare.

Rather than studying consumer opinions and intentions, An Environmental Perspective on Clothing
Consumption: Consumer Segments and Their Behavioural Patterns [8] uses self-reported consumer
behaviour as the basis for the segmentation of consumers in four different countries. Based on
reported number of clothing items purchased, expenditures, brand, acquisition mode, and sustainable
clothing material purchased, five segments were found, ranging from low amount of consumption and
purchasing at budget outlets to high-volume consumption and premium outlets. It appears that only
the upper two segments, comprising less than 10% of the total population, bought sustainable apparel
significantly more often. Although the authors suggest different interventions to promote sustainable
clothing consumption, the opportunities seem to be limited.

Apparently, segmentation can be accomplished in different ways on which different interventions
for sustainable consumption can be based. As a tentative conclusion of this section, interventions
aimed at changing attitudes and opinions may be more successful than those aimed at changing
behaviour directly.

3.2. Miscellaneous Topics

Travel behaviour is an important type of consumer behaviour in regard to sustainability.
Fostering Sustainable Travel Behaviour: Role of Sustainability Labels and Goal-Directed Behaviour Regarding
Touristic Services [9] studies the awareness of eco-labels, and the attractiveness of hotel offerings and
the preference for certified tour operators in relation to the presence of eco-labels on the web sites of
suppliers. The first study used eye tracking to measure the number of fixations and average fixation
durations for different stimuli present on the web sites as an indicator of awareness. Clearly, awareness
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was higher for larger eco-labels than for smaller ones, and was also positively related to attractiveness
of the offer. The second study focused on the trustworthiness of sustainability certifications for tour
operators, and shows that preference for tour operators was positively influenced by the perceived
trustworthiness of certifications. In sum, the research shows that informative labels positively influence
consumers’ awareness and preferences for sustainable travel.

The second paper on eco-friendly travel choices, Can Social Comparison Feedback Affect Indicators of
Eco-Friendly Travel Choice? Insights from Two Online Experiments [10], studies the effect of social comparison
feedback on the students’ ecological footprint on eco-friendly travel intentions. After calculating the
students’ ecological footprints and the number of Earths needed if everybody would behave like the
participant, they were given information about the number of Earths needed if other students had
either higher or lower ecological footprints. Additionally, measures were taken regarding the participants’
identification with students at their university as a group. It was found that intentions to travel eco-friendly
were positively related to negative comparison feedback, but only when group identification was high.
A second study was not able to replicate the significant finding from the first study, thus calling for
further research on this issue.

Collaborative Consumption: A Proposed Scale for Measuring the Construct Applied to a Car-Sharing
Setting [11] reports on the construction of a car-sharing scale in Brazil. Starting with 29 items, 9 items
were removed because of their performance in exploratory factor analyses. The remaining items were
included in confirmatory factor analysis, resulting in five factors: socio-environmental consciousness,
trust, social identity, convenience, and risks. The subscales showed unidimensionality, reliability, and
convergent and discriminant validity. Although the scale development was satisfactory, it has not been
tested in an independent sample, and is limited to car sharing only.

Since price if often competing with environmental friendliness, it is important to estimate
consumers’ willingness to pay (WTP) for environmentally-friendly products. Consumers’ Willingness to
Pay a Premium for Eco-Labeled LED TVs in Korea: A Contingent Valuation Study [12] assesses WTP for a
popular eco-friendly LED TV by using a sophisticated contingent valuation method. The estimated
WTP amounts to about 4% of the price of the TV and is higher for high-income, older, highly-educated,
and female consumers with children. Although contingent valuation is not based on actual behaviour,
the methodology is directly relevant for suppliers of new eco-friendly products on the consumer market.

The first two papers in this section dealt with the role of information on preferences and behaviour,
without focusing on particular segments. The final two papers deal with measurement issues in
consumer behaviour (i.e., scale development and WTP measurements). This section touches on the
basics of consumer behaviour.

Conflicts of Interest: The author declares no conflicts of interest.
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Abstract: There is considerable variability in attitudes towards climate change between citizens of
different countries. By using individual-level and country-level data, I examine if this variability
in public opinion is partially caused by political party elites. The results show that when elites are
united in their support for environmental issues, the perceived threat of climate change is higher than
in countries where party elites are divided. The results also demonstrate that the perceived threat
influences behavior related to climate change, and that threat mediates the effect of party positions.
Consequently, the effect of party elites is stronger than previously acknowledged. The models
rely on Generalized Method of Moments estimation and instrumental variables with clustering on
EU member-states.

Keywords: party cues; elite influence; threat; climate change

1. Introduction

Climatologists and other scientists who study climate change have overwhelmingly concluded that
the world is going through an unprecedented temperature increase [1,2], yet this information has not
uniformly been translated into a public opinion response across countries. Instead, cross-national polls on
climate change show that there are substantial differences between countries in how residents view climate
change. Residents in many countries view climate change as a very serious problem, whereas citizens in
other countries do not think it is a serious problem. Moreover, people differ in the extent to which they
have taken personal action in fighting climate change [3]. While there are notable exceptions [4,5], not
enough attention has been paid to the major differences that exist between countries in public opinion on
climate change and how factors at the national level influence individuals. Furthermore, insufficient focus
has been put on how public opinion is translated into behavior, an area that “we need to know far more
about” [6] (p. 41). Lastly, there are problematic issues of causality in this field that need to be addressed
in more detail than they have been. This multilevel study aims to fill the gaps on what influences
cross-national attitudes on climate change and how public opinion is transformed into behavior while
at the same time accounting for potential causality problems.

I draw on two different literatures, research on elite influence and research on threat perceptions,
to build a model on how (1) political party elites cause changes in the perceived threat of climate change
and, how in turn; (2) the perceived threat impacts behavior. As for the first part of the model, elites are
important because on issues ranging from foreign policy to attitudes towards the European Union,
political party elites have strong effects on the public [7,8]. Therefore, it is plausible that these elites
also influence public opinion on climate change. However, there are good reasons to be suspicious of

Sustainability 2017, 9, 39 6 www.mdpi.com/journal/sustainability
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this causal ordering because the direction is sometimes reversed, with public opinion influencing elite
opinions [9]. Fortunately, the instrumental variable approach can be used to deal with the problem
of endogeneity [7,10]. In the second part of the model, I introduce the concept of perceived threat as
a mediating factor between party elites and political behavior. Here, the perceived threat (which is
affected by party elites) influences the political behavior of fighting climate change. While previous
research on climate change has treated perceived threat as exogenous [11], this paper suggests that the
reality is more complicated, with threat serving as a mediator rather than as an exogenous variable.
In other words, the effects of political elites have potentially been underestimated in prior research.

I test three predictions on how political party elites and perceived threat influence behaviors and
attitudes on climate change. First, I hypothesize that when political elites are divided on environmental
issues, people then believe that the threat of climate change is lower. Second, I expect that when the
threat of climate change is perceived as higher, individuals are more likely to take personal action
to fight climate change. Third, I predict that the effect of elite division on behavior is mediated
by perceived threat. That is, the effect of perceived threat on willingness to fight climate change is
hypothesized to be partially driven by the effect elites have on the perceived threat of climate change.

2. Elite Influence Explanations and Endogeneity

In The Nature and Origins of Mass Opinion, John Zaller [8] finds that when political elites change
their opinions, the public changes its attitudes accordingly. A key point in this model is that it
distinguishes between when elites send a one-sided message and when they communicate a two-sided
message. If elites send a one-sided message on a political issue, the public is persuaded in one direction,
and consequently there is little variance in public opinion as they move uniformly. However, if political
elites send a two-sided message, the public diverges along political predispositions. Zaller exemplifies
with the public opinion dynamic of the Vietnam War. In the early war, political leaders sent out a
one-sided message, and consequently the public supported the war. However, later in the war, the
elites diverged. With a two-sided elite message on foreign policy, doves among the public became
more dovish and hawks became more hawkish [8]. Similarly, public opinion records from World War
II and the Iraq War show that if political party elites diverge, this influences regular partisans along
party lines. When elites are united in supporting wars, as they were during parts of both wars, the
public finds little objection [12,13]. There is also some evidence from U.S. public opinion data that
party leaders can influence climate change attitudes of supporters [14,15]. Party cues simplify political
decision-making because rather than going through the trouble of finding out information about the
issues and then making an informed decision, people can quickly form opinions by adopting the
same positions as trusted party politicians. Parties strongly influence a range of attitudes, including
the perception of the state of the national economy, an issue that presumably could be objectively
verified [7,16–20].

However, there are plausible alternative models to the elite influence approach. One is built
around the idea that citizens select candidates and parties that are closest to their own preferences.
After all, citizens have stable predispositions such as values that influence political issue positions [21]
and vote choice [22]. Since politicians want to get elected or stay in office, they adjust their positions
according to the will of the public [23]. Evidence suggests that this is not something politicians do just
around elections, but rather that they are continuously trying to follow public opinion [24]. In the
case of climate change, it follows that party officials tailor their environmental policies to fit the will
of their constituents. If this causal order of model were correct, an analysis based on cross-sectional
data that regresses attitudes among the public about climate change on elite opinions would indeed
find a relationship. Unfortunately, we might therefore mistakenly conclude that elites influence the
public although the reverse is correct. Thus, a traditional ordinary least squares (OLS) regression will
produce erroneous results. Another model of the relationship between the public and political elites
suggests that they move in unison, i.e., none is leading the other. For example, upon hearing in news
media that climate change is a problem, both elites and the public conclude that something needs
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to be done [25]. Even studies based on time series analysis can be affected by this problem. If elites
respond to the public on climate change, even partially, it means that elite positions are endogenous,
and coefficient estimates therefore inconsistent. Since it is plausible that political elites adjust their
positions on climate change and the environment according to the will of the people, a viable solution
is to use instrumental variables to estimate the endogenous variable.

2.1. The Perception of Climate Change as a Threat and the Link to Behavior

A central reason to study how elites influence threat perceptions is that these perceptions tend
to strongly influence how people think and behave around climate change. Intuitively, when people
sense that an issue poses a serious threat, they want to reduce the threat associated with the issue.
With climate change, this is manifested by people taking personal action to reduce their carbon
footprint and by their support for policies to reduce greenhouse gas emissions. In contrast, when the
threat of climate change is perceived as low, the public tends to be much less supportive of policies and
actions aimed at reducing the threat [11,26,27]. In a similar vein, research on American public opinion
after the terrorist attacks in 2001 shows that individuals who felt more threatened by the terrorist
attacks responded by expressing more support for military action in Afghanistan and a more active
role for the U.S. in the world [28]. Likewise, social psychological research on intergroup relations has
shown that threat plays a key role in generating anti-immigrant attitudes [29,30]. Faced with threats,
people often want take actions to deal with the threats [31].

While prior research on climate change has contributed in identifying the importance of perceived
threat, it nonetheless treats it as exogenous. Possibly, this is an oversimplification since research on other
types of threat perceptions show that they are caused by a range of factors [28,32,33]. The determinants
of climate change threat are presumably different compared to, for example, what affects perceptions
about terrorism, but climate change is likely similar in that the perceived threat does not arise on its
own. Thus, the statements in the hypotheses below are not as obvious at they might appear; research
on climate change attitudes has often treated threat perceptions as exogenous and therefore potentially
exaggerated the effect of threat perceptions at the expense of factors such as party elite cues.

2.2. Hypotheses

To summarize, I expect that the more party elites diverge on the environment, the less serious a
problem people think that climate change is. It does not matter which parties are skeptical and which
ones are pro-environment—what matters is that parties are divided, and that they are sending mixed
messages to the public. In contrast, when elites send a more one-sided message on the environment,
i.e., they are united in their environmentalism, the public responds by perceiving climate change as a
more serious threat.

Hypothesis 1. The more party elites are divided on the environment, the less likely it is that individuals perceive
climate change as a threat.

Another aspect of the model concerns the effect of climate change threat on climate change-related
behavior. The logic here is that if something increases perceived threat, people take actions to reduce
the threat. Specifically, when climate change is perceived to pose a serious threat, then people respond
by taking personal actions to decrease the threat.

Hypothesis 2. The more individuals perceive climate change as a threat, the more willing they are to fight
climate change.

The third feature of the model is that the effect of party elites on climate change-related behavior
is mediated by the perceived threat of climate change. While the influence of threat perceptions on
behavior found in prior research on climate change is not disputed, this model suggests that the
conclusion from prior research is incomplete. In other words, the model incorporates the view that
threat perceptions are malleable.
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Hypothesis 3. The effect of party elites on individuals’ willingness to fight climate change is mediated by the
perceived threat of climate change.

3. Data Description and Methods

3.1. Individual-level Data

Individual-level data comes from a Eurobarometer survey (EB 72.1) that asks appropriate
questions on climate change. The questionnaire also includes a number of variables that cover
individuals’ backgrounds, e.g., age and education. TNS Opinion & Social Network conducted the
survey on behalf of the European Commission’s Directorate General for Communication, and data
collection took place between 28 August and 17 September 2009. Citizens from 27 countries of the
European Union were interviewed for a total of 26,719 respondents, all 15 years or older [3].

A central variable in the analysis is the perceived threat of climate change. It serves both as a
dependent variable and as a mediating variable. It is measured by the following question: “And how
serious a problem do you think climate change is at this moment? Please use a scale from 1 to 10, ‘1’
would mean that it is ‘not at all a serious problem’ and ‘10’ would mean that it is ‘an extremely serious
problem’.” Like all variables at the individual level except age, it was recoded to range from 0 to 1.
Summary statistics of all variables are included in the Table A1.

Willingness to take personal action measures to what extent respondents have taken personal
“actions aimed at helping to fight climate change”. The indicator is based on a four-point scale with
higher values meaning more agreement. It serves as dependent variables in models that estimate the
effects of elite division and perceived threat of climate change.

The models also include the individual-level control variables. Female is a dummy variable that
is coded one for women and zero for men. Education is also measured with dummy variables; lower
education, coded here as 15 years or less of formal education, equals one, higher education, 20 years or
more, equals one, and respondents still in school are coded as one. The baseline category is 16–19 years
of schooling. Household wealth is a 10-point scale that ranges from zero, very poor, to one, very
wealthy. It measures the participants’ perception of their own wealth. Age measures how old the
respondent is and it ranges from 18 to 98. A dummy variable is included for those participants who
were unemployed. Respondents who were manual laborers were also dummy coded. Life satisfaction
is a measure of perceived general satisfaction with life. It ranges from zero, very dissatisfied, to one,
very satisfied. An indicator for respondents’ perceived class, from lowest to highest level in society,
ranges from zero to one.

3.2. Country-level Data and Instrumental Variables

Elite positions on the environment are measured with data from the Comparative Manifestos
Project. The project, funded by the German Science Foundation, has coded party positions from over
50 countries on a range of issues, including their positions on environmental protection. The parties
have not been coded on their policies on climate change specifically, yet rather on their environmental
policy platform more generally [34]. Since climate change is an environmental problem, albeit different
from many other environmental problems [35,36], this should not pose a serious problem to the analysis.
(Climate change is different from other environmental problems in a number of aspects, including the
fact that there are a vast number of globally distributed actors responsible for climate change and the
consequences are varying and wide-ranging. Moreover, unlike many other environmental problems,
the problems associated with climate change do not stop when emissions are reduced, but will most
likely remain for centuries [36]. Since climate change is an extraordinary difficult problem, it has been
labeled as both a “wicked” [35] and a “super wicked” problem [36].). If anything, by relying on this
variable, it becomes harder to reject the null because environmental protection may introduce some
noise into the measurement. I match Comparative Manifestos Project data with Eurobarometer survey
data for 27 EU countries to create a merged, new dataset.
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Elite division is measured by the weighted standard deviation of party positions for each country.
In other words, each country receives a score that depends on how much consensus there is. A high
consensus indicates that the parties are united and thus produce little variance whereas more elite
divergence generates more variance. The positions of parties with higher vote shares were given
more weight than those with lower. (The party positions that went into the weighted standard
deviation variable came from the date closest in time before the Eurobarometer sample was collected.
For example, if the Comparative Manifestos Project had coded party platforms for a country with
elections in 2006 and 2010, the party scores were taken from 2006 and not 2010 because the latter date
was after the collection of the EB sample.). This indicator is calculated in the same way as Gabel and
Scheve [7] although in this paper it is applied to party positions on the environment rather than
party positions on EU integration. Moreover, I follow their model in the expectation that parties are
either united in their pro-position or that they are divided. In their paper, parties are either uniformly
pro-EU or divided. There are no countries where parties are uniformly anti-EU. In the present model,
parties are either pro-environment or divided on the environment. I do not expect that parties are
uniformly anti-environment.

In identifying valid instruments, I follow the theoretical and empirical strategy of Gabel and
Scheve [7] and specify electoral features that are expected to correlate with party elite polarization on
issues, but are exogenous to public opinion. The logic behind this is that electoral laws influence the
number of political parties [37] and with features that lead to more parties, it also follows that there is
more heterogeneity in policy positions [7]. Based on this reasoning, one of the two instrumental variables
selected for this study is whether the country relies on proportional representation or a first-past-the-post
system. According to Duverger’s law, compared to first-past-the-post systems, systems that rely on
proportional representation tend to have more parties [38], and consequently, with more parties, there
should also be more diversity on issues such as on the environment. (Duverger’s law is the notion that
electoral systems with single-member districts and plurality rule (i.e., first-past-the-post) tend to lead
to two major parties in parliament. The system in the United States is one example of this. There are
primarily two reasons for this tendency. First, parties know that they need to get the most votes in order
to win any seats, which means that politicians work to form inclusive and big parties. Second, voters
are aware that a vote for a smaller party is unlikely to affect the election outcome and therefore tend to
vote for the biggest party closest to their preferences. In contrast, electoral systems with proportional
representation are likely to produce more parties in parliament because there is less of an incentive for
parties to merge and voters are at less of a risk of casting a wasted vote [38].). The data comes from the
Quality of Government Social Policy Dataset and Pippa Norris’s time-series data [39,40]. The other
instrumental variable is an index of electoral fractionalization based on a formula from Rae [41]. Again,
with more fractionalization, I expect there to be more diversity in party positions. The data for the
variable comes from Comparative Political Data Set III [42].

I also include control variables at the country level such as GDP per capita and inflation rate.
Since the study is about attitudes on climate change, the models also include controls related to this
issue. The variable of economy energy intensity is an indicator of how much an economy relies on
energy. In addition, the models include an indicator of the proportion of electricity that is generated
from renewable energy sources. Furthermore, an index of greenhouse gas emissions per capita captures
the total sum of CO2, CH4, N2O and fluorinated gas emissions in mg/tons. All control variable data
except the climate change risk index have been taken from Eurostat. The data describes the situation
in the European Union for the year 2009. The variable climate change risk index is a measure of how
exposed countries have been to extreme weather between 1991 and 2009 [43].

3.3. Model Specification

When there is an endogenous relationship between the dependent variable and one or more
independent variables, the error distribution is not independent from the distribution of the regressors.
Therefore, OLS regression will likely yield inconsistent and biased estimates. It does not matter how
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many control variables are added to the model. To deal with this problem, two-stage least squares
(2SLS) is frequently used. The solution is straightforward; the researcher estimates the endogenous
explanatory variable with instrumental variables (IV). Here, instruments should only be related to the
dependent variable through the endogenous variable. Given that these two conditions are met, 2SLS
will produce consistent estimates, even in the face of endogeneity [44].

However, because of heteroskedasticity, a pervasive problem in empirical studies, the 2SLS
approach is often unsound because the standard errors are inconsistent. Robust, or heteroskedasticity-
consistent, standard errors can alleviate part of this problem, but the IV estimator is still inefficient
because of heteroskedasticity. Fortunately, generalized method of moment estimation leads to efficient
estimates despite heteroskedasticity, and therefore solves the problems associated with traditional IV
estimation [45–47]. Since its introduction by Hansen [48], generalized method of moments (GMM)
estimation has become an increasingly popular method in social sciences. In fact, in economics and
finance it is one of the most important statistical tools. GMM estimators are consistent, asymptotically
normal and efficient [49].

GMM is also useful when there is clustering. With the present study, based on a sample from
several countries, GMM with clustering is ideal, not only because citizens of the same country are
correlated, but also because it does not matter what shape the clustering takes from cluster to cluster;
it is allowed to vary without it having a negative impact on efficiency or consistency. GMM with
clustering produces both consistent standard errors and efficient estimates of coefficients. The benefit
with using GMM over random-effects instrumental IV estimators is that GMM relaxes the constraint
that correlations within groups are constant [45]. In sum, there are clear advantages with GMM
estimation over both traditional 2SLS and random-effects models with instrumental variables, which
are estimation methods often used in this type of applied political science research.

Now, GMM or 2SLS estimation should not be the first option for the researcher because there is
an inevitable loss of efficiency compared to OLS. The potential nonorthogonality between regressors
and errors should be weighed against the efficiency of OLS [50]. In the results section below I examine
this issue by calculating the GMM distance, which is an endogeneity test in the GMM context [51].

4. Results

4.1. Elite Influence on the Perceived Threat of Climate Change

Before assessing the support for the hypotheses, a question is whether party elite positions on the
environment are endogenous or exogenous. This issue is examined with an endogeneity test, the GMM
distance, which is robust to violations of homoskedasticity. The null is that elite division is exogenous
and a rejection of the null indicates that the variable must be treated as endogenous. If the variable is
exogenous, the GMM-model is unnecessary and a traditional OLS-model preferable. The test statistic,
the GMM distance, is distributed as χ2 with 1 degree of freedom [45]. Table 1 shows that elite positions
on climate change are indeed endogenous because the null is rejected (p = 0.016). Given these results,
OLS-regression would yield inconsistent estimators.

Hypothesis 1 suggests that when party elites in a country express divergent opinions on the
environment and climate change, this leads citizens to downplay the threatening nature of climate
change. If, on the other hand, parties in a country express similar sentiments in that they are more
uniformly pro-environment, this yields less variation, which leads to a heightened perceived threat of
climate change. The results support Hypothesis 1 since the coefficient for elite division is statistically
significant and negative. The results from the IV-GMM model are presented in Table 1. (The use of
the IV-GMM estimation over the traditional 2SLS method is justified also because of the presence of
heteroskedasticity. The null hypothesis of homoskedasticity is rejected at p < 0.001. Heteroskedasticity
is present in all models in this paper.). They show that a one unit change in elite division decreases
perceptions of climate change as a serious threat by 0.0635, holding both individual-level and
country-level variables constant. In other words, just as predicted, when party elites send a more
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two-sided message, the public thinks that climate change is less of a threat. Conversely, if party elites
send a one-sided message, residents believe that climate change is a more serious threat. To put this in
more substantive terms, when the predicted value at one standard deviation above the mean (i.e., in
an information environment with a high degree of elite division) the perception of climate change
threat is 0.59 (on the 0–1 scale) yet when elite division is low, at one standard deviation below the
mean, threat perception is higher at 0.75. (The GMM estimates are clearer compared to the traditional
2SLS approach. The coefficient and standard error for elite division with 2SLS is −0.0460 and 0.0247,
respectively (p = 0.063). Thus, the 2SLS results also support Hypothesis 1 as it is a directional hypothesis,
yet the coefficient is smaller and the standard error larger. Similarly, a GLS random-effects model
with instrumental variables also supports Hypothesis 1. According to the estimates based on the
random-effects model, elite division decreases perceived threat with 0.0423 (0.0151). The effect is
significant (p = 0.005).)

Table 1. Determinants of perceived threat of climate change—GMM and OLS estimation.

Generalized Methods of Moments
(Instrumental Variables)

Ordinary Least Squares
(No Instruments)

Female 0.0195 (0.0047) * 0.0213 (0.0048) *
Lower Education 0.0017 (0.0081) −0.0025 (0.0063)
Higher Education 0.0250 (0.0071) * 0.0137 (0.0067) *

Still Educated 0.0099 (0.0096) 0.0007 (0.0087)
Household Wealth −0.0142 (0.0142) −0.0163 (0.0166)

Age −0.0003 (0.0002) −0.0003 (0.0002)
Unemployed −0.0035 (0.0063) −0.0046 (0.0071)

Manual Laborer 0.0057 (0.0045) −0.0014 (0.0049)
Life Satisfaction 0.0314 (0.0118) * 0.0189 (0.0133)

Class −0.0022 (0.0178) 0.0376 (0.0176) *
Elite Division −0.0635 (0.0188) * −0.0251 (0.0075) *

GDP/Cap −0.0038 (0.0019) * −0.0021 (0.0017)
Inflation −0.0112 (0.0071) −0.0119 (0.0062)

Unemployment −0.0060 (0.0024) * −0.0067 (0.0034) *
Economy Energy Intensity −0.0002 (0.0001) * −0.0001 (0.0001)

Renewable electricity 0.0025 (0.0010) * 0.0009 (0.0006)
Greenhouse Gas Emissions/Cap 0.0072 (0.0061) 0.0009 (0.0053)

Climate Change Risk Index 0.0004 (0.0004) −0.0001 (0.0002)
Constant 0.8896 (0.0711) * 0.8598 (0.0756) *
Partial R2 0.178 -

F Statistic (First Stage) 5.420 0.011 - -
Hansen’s J Statistic 1.187 0.276 - -

Endogeneity (GMM Distance) 5.802 0.016 - -
N 24,437 24,437

Number of clusters 27 27

Notes: Entries are coefficients with standard errors in parentheses. * p < 0.05.

Instrumental variables are effective to the extent that they are related to the endogenous regressor.
The partial R-squared from the first-stage regression is 0.178, and the F statistic (2, 26) is 5.42 (p = 0.011).
Thus, the instruments, the index of electoral fractionalization and the measure of the proportional
election system, have a positive and strong effect on party elite division. The Sargan-Hansen test is a
test of whether or not the instruments are uncorrelated with the error term. The null hypothesis is that
the instruments are valid, so a rejection of the null indicates a validity problem with the instruments.
The test statistics is Hansen’s J statistic when the GMM estimator is used. As Table 1 shows, the null is
not rejected (χ2 = 1.187, p = 0.2759), which suggests that the instruments were excluded correctly.

While OLS-regression yields inconsistent estimates because of endogeneity, for purposes of
comparison I nonetheless present these results. Just as in the instrumental variable model, it has
clustering based on country. As we can see in Table 1, the coefficients show a similar pattern of results
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with OLS. Yet while the effect of elite division is significant and in the right direction, −0.0251, it is
underestimated compared to the instrumental variable model.

4.2. The Effect of Party Cues and Threat Perceptions

The next steps in the analysis are to examine how the perceived threat of climate change influences
climate change-related behavior, and how perceived threat mediates the effect of party elite positions
on the environment. Since there are theoretical reasons to suspect an endogenous relationship between
elites and climate change attitudes, the subsequent analysis is based on results estimated with IV-GMM.

Hypothesis 2 is supported because the perception of climate change as a serious problem has a
statistically significant and substantial effect on personal behavior, as Table 2 demonstrates. A one-unit
increase in perceived threat leads to a 0.2127 increase in the likelihood that people take personal action
to fight the problem. Since both variables are coded from zero to one, it means that an increase from
the lowest to the highest value of perceived threat causes a 21% change in the scale’s value. While the
effect of elite division is still significant, its effect is reduced (−0.0594) when perceived threat is added
to the model.

Table 2. Determinants of personal action to reduce climate change.

Perceived Threat of Climate Change - - 0.2127 (0.0245) *
Female 0.0142 (0.0045) * 0.0108 (0.0039) *

Lower Education −0.0342 (0.0132) * −0.0329 (0.0121) *
Higher Education 0.0388 (0.0078) * 0.0337 (0.0074) *

Still Educated −0.0305 (0.0108) * −0.0294 (0.0107) *
Household Wealth 0.0047 (0.0206) 0.0084 (0.0204)

Age 0.0003 (0.0002) 0.0004 (0.0002) *
Unemployed −0.0136 (0.0100) −0.0104 (0.0090)

Manual Laborer −0.0016 (0.0058) −0.0033 (0.0057)
Life Satisfaction 0.0670 (0.0156) * 0.0606 (0.0156) *

Class 0.0842 (0.0301) * 0.0792 (0.0276) *
Elite Division −0.0714 (0.0238)* −0.0594 (0.0208) *

GDP/Cap −0.0068 (0.0028) * −0.0060 (0.0027) *
Inflation −0.0131 (0.0128) −0.0108 (0.0120)

Unemployment −0.0082 (0.0031) * −0.0066 (0.0029) *
Economy Energy Intensity −0.0006 (0.0002) * −0.0005 (0.0002) *

Renewable electricity 0.0037 (0.0013) * 0.0032 (0.0011) *
Greenhouse Gas Emissions/Cap 0.0232 (0.0097) * 0.0219 (0.0094) *

Climate Change Risk Index 0.0006 (0.0004) 0.0006 (0.0004)
Constant 0.6976 (0.1010) * 0.5000 (0.1009) *
Partial R2 0.181 0.177

F Statistic (First Stage) 5.63 0.009 5.39 0.011
Hansen’s J Statistic 0.154 0.694 0.072 0.789

Endogeneity (GMM Distance) 6.328 0.012 7.056 0.008
N 23,768 23,362

Number of clusters 27 27

Notes: Entries are coefficients with standard errors in parentheses. * p < 0.05.

Party elite division on climate change reduces the likelihood that residents will take personal
action to fight climate change. The left side model of Table 2 shows that a one-unit change in elite
division leads to a 0.0714 reduction in personal actions. Thus, not only does a two-sided message on
climate change lead to a reduction in perceived threat, it also makes citizens less willing to personally
take action on climate change.

As for the instruments, the partial R-squared is similar to the model that uses perceived threat as
a dependent variable. This is unsurprising since the instruments are the same. The F statistic is 5.63
and therefore significant (p = 0.009) for the relationship between the instruments and the endogenous
regressor. Moreover, the use of the GMM-model over OLS is justified because of the endogeneity
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between personal actions and elite positions on climate change (χ2 = 6.328, p = 0.012). Hansen’s J
statistic indicates that the instruments are not correlated with personal actions on climate change
(p = 0.694).

Hypothesis 3 states that the effect of elite positions is mediated by perceived threat. The results
show that the four steps of mediation are met [52]. First, elite division (X) is correlated with personal
behavior (Y). Second, elite division (X) predicts perceived threat (M). Third, perceived threat (M)
significantly affects personal behavior (Y) while controlling for elite division (X). Fourth, the reduction
of the effect of elite divisions (X) on personal behavior (Y) when perceived threat (M) is included in the
model is statistically significant, as shown by the Sobel test statistic of −2.84 (p = 0.01). Consequently,
Hypothesis 3 is supported. (Given that IV-GMM is used to estimate the models, the traditional method
of assessing mediation is appropriate. The Sobel test can be problematic in small-N situations, but
since the dataset includes more than 25,000 observations, it should be acceptable.)

To validate the support for the model, I attempt to replicate the results with another, highly
related, dependent variable. Instead of examining the personal actions to fight climate change, I study
beliefs about the economic consequences of fighting climate change and anticipate that those who are
exposed to polarized party elites are more likely to see negative economic consequences. As shown in
the Table A2, this theoretical expectation is confirmed with the alternative outcome variable. Moreover,
all four steps of mediation are met, with the Sobel test being statistically significant (t = 2.45, p = 0.005).

5. Conclusions and Discussion

There are large differences in climate change attitudes between countries. The results presented
in this paper suggest that political party elites partially influence these differences in public opinion
about climate change. When elites are divided about the importance of environmental problems such
as climate change, then people in these countries tend to perceive climate change as less of a threat.
In countries where elites are more united in their environmental concern, the perceived threat of
climate change is generally higher. That political elites have this causal effect on public opinion can
be stated with greater certainty because of the use of instrumental variables. The GMM approach to
the endogeneity problem illustrates how this method can deal with the problem without the loss of
efficiency that is associated with the traditional 2SLS approach. An advantage with the GMM estimation
used in this paper is that the standard errors are not only robust to arbitrary heteroskedasticity, but
also to arbitrary intragroup correlation, which is a common feature of cross-national data.

Another finding in the paper is that the perceived threat of climate change has a substantial and
significant effect on climate change-related behavior. Individuals who think that climate change is
highly threatening are also more likely to have taken personal steps to fight climate change. On the
contentious issue of whether or not a fight against climate change helps the economy, an increased
perceived threat makes people more likely to believe in the beneficial economic effects. I interpret
this as an example of motivated reasoning; people who have been persuaded by the climate change
threat also prefer to think that economic growth is compatible with the existence of climate change.
The support for the theoretical model indicates that the effect of elites on climate change behaviors and
attitudes might have been understated in prior research. While I found a direct effect of party elites on
personal behavior, there is also an indirect effect of elites that goes through perceived threat. In other
words, perceived threat mediates the effect of elites and party cues thus appear to have a larger effect
than previously thought.

Using data from 2009 for the analysis, I look at whether elites drive public opinion on climate
change. On the one hand, the observed changes in our climate accumulated over the period of 2009
to the present [1], which could have made the public increasingly aware of the realities associated
with climate change. With objective facts available, the possibility of elites affecting public opinion
should be reduced. Moreover, other issues, such as the refugee crisis, have gotten a great deal of
attention. Thus, even though elites could potentially sway public opinion on climate change, people
might currently be paying more attention to other issues. After all, on issues where elite cues are
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weaker, elite effects should be smaller. On the other hand, political elites may still influence the public.
In 2009, the world economy was still reeling from the financial crisis of 2007–2008, which presumably
reduced the impact of elites because environmental issues were given less attention than the economy.
From this perspective, elite effects on the climate may have been particularly small around this time.
Furthermore, while researchers are documenting multiple, tangible changes to the global climate, it
may still seem too farfetched for ordinary citizens to conclude that climate change is real based solely
on personal experience. Nevertheless, even if ordinary people do conclude that climate change is real,
perhaps due to their own experiences, elites may still be able to influence the public simply because of
the wickedness of climate change. It is an extraordinarily complex problem to understand and address,
which may leave more latitude for elites to affect the public.

An additional caveat to the conclusions drawn in this paper is that they rely on only one method.
The cross-national approach with instrumental variables places conclusions of cause and effect on
firmer ground, yet experimental techniques could provide additional evidence on causal mechanisms.
Moreover, experimental techniques could be used to study factors that moderate the effects of elites.
As suggested previously, two factors that may influence the effect of elites are the strength of elite cues
and the degree of personal experience, but there are also others. For example, future studies could
focus on the interaction between political trust and messages from political elites. It is possible that
political elites need to be trusted in order for them to influence their constituents, and with the greater
flexibility and internal validity of experimental studies, this could be examined more in-depth.
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Appendix A

Table A1. Summary statistics.

Variable Obs Mean S.D. Min. Max.

Perceived Threat of Climate Change 25,801 0.68 0.25 0 1
Personal Action to Reduce Climate Change 25,078 0.55 0.31 0 1

Belief in Positive Economic Effects of
Fighting Climate Change 22,165 0.63 0.27 0 1

Female 26,719 0.55 0.50 0 1
Lower Education 26,234 0.21 0.41 0 1
Higher Education 26,234 0.28 0.45 0 1

Still Educated 26,234 0.08 0.27 0 1
Household Wealth 25,944 0.49 0.18 0 1

Age 26,719 48.12 18.52 15 98
Unemployed 26,719 0.08 0.27 0 1

Manual Laborer 26,719 0.19 0.39 0 1
Life Satisfaction 26,654 0.63 0.25 0 1

Class 26,171 0.51 0.18 0 1
GDP/Cap 26,719 22.05 12.89 4.6 75.2
Inflation 26,719 1.35 1.68 −1.7 5.6

Unemployment 26,719 9.04 3.48 3.7 18
Economy Energy Intensity 26,719 283.63 188.44 108.36 842.54

Renewable electricity 26,719 19.75 16.61 0 66.79
Greenhouse Gas Emissions/Cap 26,719 9.63 3.09 4.74 23.68

Climate Change Risk Index 26,719 77.49 31.31 39 154.5
Elite Division 26,719 2.72 1.31 0.60 5.60

Electoral Fractionalization 26,719 76.89 7.40 51.88 88.94
Proportional Representation 26,719 0.74 0.44 0 1
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Table A2. Determinants of Beliefs in Positive Economic Effects of Fighting Climate Change.

Perceived Threat of Climate Change - - 0.2265 (0.0199) *
Elite Division −0.0527 (0.0210) * −0.0359 (0.0171) *

Partial R2 0.180 0.175
F Statistic (First Stage) 5.44 0.011 5.25 0.012

Hansen’s J Statistic 3.00 0.083 3.299 0.069
Endogeneity (GMM Distance) 6.05 0.014 5.074 0.024

N 21,083 20,915
Number of clusters 27 27

Notes: Entries are coefficients with standard errors in parentheses. * p < 0.05. Control variables are excluded
from the table for presentational purposes. The dependent variable is measured by asking respondents
their agreement or disagreement with, “Fighting climate change can have a positive impact on the European
economy”, with responses recorded on a four-point scale.
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Abstract: Although many authors agree on the role of personal values in explaining the main
determinants of eco-behaviour, disagreement about the effects of socio-demographic features
exists, particularly about the effect of nationality. In an attempt to fill this gap in the literature,
this paper contributes to the debate surrounding the main determinants of eco-behaviour, based on a
cross-country analysis. To test the role of nationality and personal values in eco-behaviour, a linear
regression model involving 353 Chinese and 333 Italian subjects was performed. A stepwise analysis
was then conducted to identify the main significant effects. The explorative and stepwise analyses
confirmed that nationality is significant when explaining individual eco-behaviour, for both Italian
and Chinese people. Moreover, the linear regression model, as a stepwise analysis, showed that
regulatory focus and universalism are the main personal values influencing ecological behaviour.
Differences emerging from the analysis show significant differences in terms of eco-behaviour and
eco-awareness, for the two countries involved in the analysis, that might lead companies to adopt
different marketing strategies when promoting eco-products.

Keywords: eco-behaviour; eco-awareness; eco-responsibility; nationality; personal values;
cross-national study

1. Introduction

From a global perspective, the adoption of pro-environmental behaviours by most industrialized
countries is not automatic, and requires the joint efforts of all principal stakeholders, including
governments, businesses, and individual consumers. As customer adoption of new ideas depends on
the media, culture, the legal environment, and other relevant aspects [1], investigating any differences
in adopting pro-environmental behaviour has become crucial.

Even given the relevance of this topic, the literature shows that it is difficult to understand
and predict pro-environmental behaviour [2]. The numerous definitions for ecological behaviour are
sometimes similar, and they depend on the aims of the research itself, the variables used, and the
methods adopted, all of which contribute to making this a complex phenomenon.

With the growing focus on environmentally-friendly behaviour, many authors [3–10] have
researched its antecedents and determinants. Even though pro-environmental behaviour research has
developed in different directions [11], including the socio-demographic or psychological determinants
of individual ecological behaviour [12,13], we can still consider the impact of nationality as one of the
most challenging topics. Even if nationality differences have been included in many studies [14,15],
inter-country analysis is not as common in the pro-environmental behaviour literature, especially
involving non-American countries.
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Our aim was to identify the main variables affecting ecological behaviour using an inter-country
analysis between Italy and China, focusing on the role played by nationality in explaining
individual eco-behaviour.

Section 2 is a literature review of the main determinants of eco-behaviour, with a focus on those
used in our analysis, including nationality, personal values, regulatory focus, and time. Subsequently,
we describe the different eco-constructs used in the analysis. Section 3 reports the methodology used,
and in Section 4, the results of the linear regression model and the stepwise analysis is provided.
Finally, Section 5 discusses our main conclusions.

2. Literature Review

2.1. Nationality and Eco-Behaviour

Numerous authors have found specific correlations between socio-demographic features and
pro-environmental behaviour [13,16–21]. The consumer that has a greater awareness of environmental
issues tends to be younger, with a higher level of education, comes from a wealthy family, and has
a good employment status. Nevertheless, the literature does give divergent results. Webster [22],
while recognizing that socially responsible consumers are usually non-conformist middle class from
wealthy families, also argued that demographic characteristics cannot be regarded as predictors of
consumer behaviour. Conflicting results have also emerged from green consumer profiling [23,24].
Some authors investigated country-specific demographic variables, as in the case of Jain and Kaur [25]
in India and Banyte et al. [26] in Lithuania. Albayrak et al. [27], in agreement with Sandahl and
Robertson [28], highlighted that demographic variables are not the most reliable and are not the only
determinants of environmental concern and ecological behaviour.

The reason for differences in business ethics across countries may be related to differences in
cultures, since culture affects moral orientations such as idealism and relativism [29,30]. In the context
of cultural differences, Buller et al. [31] wondered whether a common business ethics core exists across
cultures, but also whether widespread differences could be found in the level of ethical standards.

From a theoretical perspective, researchers have attempted to apply Hofstede’s [32] cultural
constructs of individualism and collectivism in cross-cultural models of ethical decision making in
business [33], his constructs of individualism and uncertainty avoidance for social desirability response
bias [34], as well as Kohlberg’s [35] levels of moral development in explaining cross-cultural differences
in business ethics [36]. Within this framework, Tan and Chou [37] tested competing hypotheses based
on both cultural and national contexts by comparing groups of Chinese and American respondents
together with a “bridging group” of Chinese-Americans. The results of their study showed that culture
plays a far more important role in shaping value and ethical orientations than the national background.

Although several empirical comparisons have been completed of ethics of Americans versus
non-American business people [38,39], and American versus non-American consumers [40], the most
common studies have been of American and non-American business students in cross-national
comparisons of business ethics. Indeed, in a comprehensive review of how and why cultural differences
arise, Jackson [41] developed and tested a model of ethical decision-making in 10 countries. His results
implied that American managers, considered as having individualistic traits and low uncertainty
avoidance, put more emphasis on ethical issues that relate to external stakeholders than on issues
regarding organizational concerns. On the individualism versus collectivism index, higher scores
represent individualistic attitudes, which involve caring for oneself or one’s immediate family, with
less concern for the wellbeing of one’s community. With a score near to 90, many Occidental countries
are the most individualistic nations, while many Oriental nations display a collectivist orientation with
a score of about 20 [42].

Along similar lines, Tsalikis et al. [43] examined ethical perceptions of two scenarios involving
immoral acts in Greece and the U.S.A., finding that gender was not an important factor, while national
characteristics had a significant effect. In Sigma-Mugan et al. [14], ethical perceptions of male and
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female managers were compared in two countries, the U.S.A. and Turkey, that differ in power and in
individualism/collectivism dimensions. They showed that ethical sensitivity varies depending upon
whether the interests of the principals, agents, or third parties are affected by any given ethical dilemma,
and that the nationality and gender of the decision-maker influences ethical sensitivity. Unlike the
conclusions of most previous empirical cross-national surveys on business ethics, Peterson et al. [44],
conducting studies in 36 different countries involving 6300 business students, suggested that the
ethicality scores of American and non-American participants were not significantly different.

If we consider these contributions, nationality may be an important factor when analysing these
controversial results. This is why nationality is the base of our first hypothesis when considering
environmentally-friendly behaviour:

Hypothesis 1 (H1). Nationality is a determinant of eco-behaviour.

2.2. Personal Values and Eco-Behaviour

Shrum et al. [45] noted the features of environmentally friendly consumers that would differentiate
them from each other. To better understand green consumers, it is necessary to investigate their
characteristics, their personalities, their lifestyle, and their motivations.

Many authors have focused on the influence of individual differences and personal traits on
ecological behaviour [4,15,46–53]. Many scholars have shown that socially or ecologically concerned
consumers do possess certain psychographic traits, such as motivational factors and human values,
that other consumers who rank low in this aspect do not share [16,19,54,55]. Therefore, predictors of
environmental behaviour may be, for example, human values, views on sustainability, and concern
about sustainability-relevant issues. Values are commonly defined as desirable trans-situational goals
that serve as leading principles in life [56]. These values have been proven to be relatively stable and
predictive of a broad spectrum of environmentally significant behaviours [57–59].

Unfortunately, the literature has not shown any consensus on ecologically friendly consumers
or on the variables that could predict green behaviour [26,60]. Indeed, Roberts [61] even argues for a
schizophrenic profile. To investigate the role of nationality in influencing eco-behaviour, we decided
to include the main personal values identified as relevant in describing eco-behaviour. Among the
various measurements used in the literature to evaluate personal traits [32,42,62,63], those used by
Schwartz seemed the most suitable, and have been used to make international comparisons.

In particular, the values used include:

• Power, defined as social status and prestige, controls capabilities and domain toward other people,
including social power, authority, wealth, and ability to preserve image.

• Achievement, understood as personal success by proving skills in line with social reference
standards. One who possesses a high level of success is a person who can be called clever,
ambitious, and influential.

• Hedonism, defined as pleasure and gratification, the ability to experience pleasure, to enjoy life,
and to experience self-indulgence.

• Stimulation, defined as excitement, desire to discover the new, and to meet new challenges in life,
including courage and the desire to have an exciting life of adventure.

• Self-direction, defined as the ability to be autonomous in the choice of action to be taken and
as the ability to create and explore, which includes creativity, freedom, independence, curiosity,
and the ability to choose for themselves the targets to be achieved.

• Universalism, defined as understanding, appreciation, tolerance, and the desire to protect the
well-being of people in general and nature. A person who has high levels of universalism is a
person with extensive views, wise, with a strong sense of justice and equity, animated by the desire
to live in a world of peace, in harmony with nature, and in which the environment is respected.
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• Benevolence, defined as defending and improving the welfare of people in general, and those
who are closest to them. Help, honesty, forgiveness, loyalty, and responsibility are elements that
distinguish a person characterized by a strong sense of humanity.

• Tradition, understood as respect and acceptance of the customs and ideas that culture or religion
instil including humility, devotion, respect for tradition, balance, and ability to accept life as
it comes.

• Conformism, which is the ability to curb instincts and impulses to avoid injury to others, to violate
the norms of society, or to counter social expectations, characterized by courtesy, obedience,
self-discipline, respect for parents and to older people in general.

• Security, understood as social harmony and stability, confidence and social relationships, involving
safety in the home, in your country, in society, with mutual benevolence.

Based on these values and definitions, we defined the second hypothesis as follows:

Hypothesis 2 (H2). Personal values are determinants of eco-behaviour.

We further subdivided this hypothesis for each individual value, as follows:

Hypothesis 2a (H2a). Power values have the largest negative impact on eco-behaviour.

Hypothesis 2b (H2b). Achievement values have a negative impact on eco-behaviour.

Hypothesis 2c (H2c). Hedonism values have a negative impact on eco-behaviour.

Hypothesis 2d (H2d). Stimulation values have both a positive and negative impact on eco-behaviour.

Hypothesis 2e (H2e). Self-direction values have a positive impact on eco-behaviour.

Hypothesis 2f (H2f). Universalism values have the strongest positive influence on eco-behaviour.

Hypothesis 2g (H2g). Benevolence values have a positive impact on eco-behaviour.

Hypothesis 2h (H2h). Tradition values have a positive impact on eco-behaviour.

Hypothesis 2i (H2i). Conformism values have both a positive and negative impact on eco-behaviour.

Hypothesis 2j (H2j). Security values have a negative impact on eco-behaviour.

2.3. Regulatory Focus and Eco-Behaviour

Although studies have investigated the role of personal characteristics in influencing the
behaviour of sustainable consumption in countering the need to integrate with other variables,
expression of the personality traits of individuals, such as regulatory focus, remain under-investigated.
Considering social values that influence environmentally responsible consumption, some authors [52]
have suggested that, as inter-dependence (self-construal) and prevention (regulatory focus) are usually
associated with social-oriented values [64], these two constructs could be related to environmentally
responsible consumption.

Regulatory focus is defined by Higgins [65] as the set of tools with which individuals self-regulate
in pursuit of a goal. Regulatory focus influences how individuals make decisions and determine the
ways in which they achieve their goals. This may be due to a particular individual situation or due to
a constant individual attitude at the time of the choice [66].

In particular, Higgins [67] defines two fundamental approaches that people take in order to
achieve their goals: the promotion approach and the prevention approach. In the former, individuals
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tend to focus more on responsibilities, tasks, and duties, which they consider necessary to achieve their
goals. These are perceived as tasks to be undertaken to make specific strategic decisions while avoiding
mistakes and minimizing losses. In the context of purchasing decisions, prevention orientation leads to
increased sensitivity to failure or loss of money, which is why individuals seek to fulfil commitments
and obligations. However, in the case of a predominantly promotion approach, individuals′ choices are
guided by their long-term hopes, aspirations, and objectives. These individuals conceive their goals as
being ideals, and their strategic choices, including purchasing, are dictated by the desire to maximize
profits while minimizing losses. For this reason, their behaviour is oriented toward objectives, such as
real progress, success, and growth.

Research in consumer ethics suggests an association between consumers’ ethical beliefs and
regulatory focus, derived from the definition of regulatory focus itself. In general, promotional
goals have been argued to regulate behaviour through positive outcomes, either by maximizing their
presence or by minimizing their absence. In contrast, prevention goals act either by minimizing
negative outcomes, or maximizing their absence [68,69]. Thus, within a promotional focus, the desired
aim is the presence of positive outcomes, while, in the case of a prevention focus, it is the absence of
negative outcomes.

With regard to product-related attributes, individuals with a self-regulatory focus on promotion
are motivated to pursue such positive outcomes such as “advancement” and “eagerness”. This means
that they will be more concerned with “getting the job done”, will place particular emphasis on
“strength” in their choices, and will respond positively to claims that the product is, for example,
“powerful” or “effective”. On the contrary, those whose focus is prevention, are motivated to
pursue “safety” and “vigilance”, are more likely to respond favourably to appeals emphasizing the
“healthiness” or “gentleness” of the product, even if a cost is incurred in terms of reduced efficiency.

Several converging findings indicate that consumers associate ethics and sustainability with
caring, compassion [70,71], gentleness, safety [72], and protectiveness. Because these traits satisfy
prevention concerns for security, protection, and responsibility, these findings suggest there is an
association between consumer ethics and regulatory focus, and more precisely, prevention focus.
Considering this literature, we developed our third hypothesis, as follows: regulatory focus is a determinant
of eco-behaviour (H3).

2.4. Time Orientation and Eco-Behaviour

Time orientation is the individual difference that considers the future consequences of a particular
choice [73]. Time orientation is a multi-dimensional construct [74] consisting of one’s capacity to
anticipate, structure, and see the future more clearly [75]. Moreover, time orientation is the customer’s
willingness to delay or expedite gains, such as obtaining a reward or something of value, and losses,
such as giving up something of value [76]. The role that personal time orientation assumes in
influencing consumer environmentally friendly attitudes has been emphasized in many studies [77].

The Hofstede [32] definition of a long-term-oriented person is someone who preserves social
traditions and adheres to family values, and considers reliability, responsiveness, and empathy to
be extremely important. Recent research shows that long-term people tend to develop attitudes
pertaining to the protection of the natural environment [78–80]. Indeed, since the long-term person
preserves tradition and history, they are also likely to respect and preserve the environment in order
to reap benefits for family and friends at a later stage, and maintain sustainable conditions for future
generations to prosper [81]. In addition to the cultural dimensions of individualism and collectivism,
time orientation scores have different values in Occidental and in Oriental countries. In China,
the long-term orientation score is 118; in some Occidental countries, this score is closer to 20 points.
Italy’s score is 61 [42].

Temporal concerns have received increasing attention in more general pro-environmental
literature. For example, several recent studies have demonstrated that individuals who scored high
when considering future consequences (CFC), and explicit temporal concerns, are more likely to engage
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in environmentally conscious consumer behaviour [82,83], more likely to engage in politics [84], and are
more inclined to commute by public transportation [78].

The concept of time orientation can be related to the generativity concept [85] which is about the
next generation, about bearing, raising, and caring for one’s own and others’ children. Generativity
involves assuming the role of a responsible parent, a mentor, shepherd, guardian, guide, and so on,
vis-à-vis those whose development and wellbeing benefit from the care that the role provides [86].
Recently the concept of environmental generativity has been proposed to explain the association
between parental status and concern about environmental issues [87]. Because of the similarities
between the two concepts of time orientation and generativity, we can assume that both constructs
have a positive relationship with environmental issues.

Based on these findings, our fourth hypothesis is as follows:

Hypothesis 4 (H4). Time orientation is a determinant of eco-behaviour.

2.5. Eco-Constructs

To define our research hypothesis, we chose an ecological construct representing our dependent
variable influenced by the ecological predictors explained above. We adopted a multi-item scale,
called Ecoscale [88], used in the literature to measure environmental responsibility and consciousness.
To obtain a more specific definition of ecological consumer behaviour, we used three different pieces of
information obtained from the original 31 items of the Ecoscale. We created three related constructs:
eco-awareness, eco-responsibility, and eco-behaviour, in the same way that the environmental
sustainability consciousness (ESC construct) was developed by Diamantopoulos et al. [24], based on the
sub-constructs of environmental knowledge, environmental attitude, and environmental behaviour.

2.5.1. Eco-Awareness

Environmental awareness is related to what the consumer knows about ecological problems [89].
The literature has considered customers’ environmental awareness [10,24,90]. A correlation has been
considered between environmental awareness and environmentally friendly behaviour [10,91,92].
However, empirical results do not always agree [93,94]. Some authors did not find any relevant links
between environmental awareness and environmentally friendly behaviour [95]. Most marketers agree,
however, that environmental awareness among consumers will eventually grow, and this change
in consumers’ perception will ultimately affect the market share and marketing activities of green
products and companies [96].

2.5.2. Eco-Responsibility

Eco-responsibility is connected to environmental concern or active environmental attention,
which includes environmental attitude [55] or social responsibility [97], and it is a complex hypothesis.
From the public policy point of view, growing levels of individually perceived environmental
responsibility may foster more environmentally friendly attitudes and behaviour, leading to more
environmental activism [98]. The more citizens are aware of their own role in problems linked with
environmental degradation, the more they are willing to participate in solutions [99].

Environmental or ecological responsibility is considered by many authors to be strictly linked
to environmental knowledge and awareness and with conscious environmental intention [100].
Many authors have confirmed the hypothesis that the environmental concern of an individual
has a direct and relevant impact on their eco-friendly behaviour [61,90,97]. On the other hand,
studies have not agreed on the importance or the impact of environmental concerns on eco-friendly
behaviour [23,61].
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2.5.3. Eco-Behaviour

Most research has concentrated on the analysis of a particular ecological behaviour, including
differentiated waste management [101,102], transportation choice [78,103,104], energy savings [105,106],
water consumption [107], littering [108], environmental activism [109], or ecological product
purchasing [21,110]. In particular, sustainable consumption is mostly related to the purchase of
environment-friendly products and services [7,111–116]. The gap between intention and behaviour
has also been widely studied [61,72,93,117,118], giving further evidence that the understanding of
environmental problems does not always translate into pro-environmental behaviour.

In relation to these three constructs, our research aimed to test different levels of eco-awareness
and eco-responsibility, affecting eco-behaviour. These three hypotheses would test the relationship
between the three concepts that have been linked in the literature with conflicting results. Moreover,
these results would also outline any differences in a country-specific context.

As a result, our last hypotheses are as follows: Eco-awareness positively affects eco-behaviour for
people in both China and Italy (H5); and eco-responsibility positively affects eco-behaviour for people
of both Chinese and Italian nationalities (H6).

Figure 1 shows the model, including all of the hypotheses we tested in our empirical analysis.

Nationality

Personal values

Eco-awareness

Eco-responsibility

Green opinion

Eco-behaviour

• Power (H2a)

• Achievement (H2b)

• Hedonism (H2c)

• Stimulation (H2d)

• Self-direction (H2e)

• Universalism (H2f)

• Benevolence (H2g)

• Tradition (H2h)

• Conformism (H2i)

• Security (H2j)

• Regulatory focus (H3)

• Time orientation (H4)

H1

H5

H6

H7

Figure 1. Diagram of the hypotheses tested linking different values to eco-behaviour.

3. Methods

Our empirical research involved 353 Chinese and 333 Italian people, for a total sample size of
686 people. Within this sample, 61.9% were women, while 33.7% were men; the average age was
28.6 years (SD 13.6314). While the Italian sample is quite representative of the Italian population,
the Chinese sample is somewhat biased. In the Italian sample, 53.8% were women, while in the Chinese
sample the percentage of women was 75.9%, which is not representative of the population. In addition,
age distribution reveals some biases. For the Italian group, the average age was 37.1 (SD 15.0887),
while for the Chinese sample the average age was 20.18 (SD 0.9730). Data collection in the two countries
started in December 2014 and finished in April 2015. The same English version of the questionnaire was
submitted directly to Italian and to Chinese respondents. In both countries, some of the respondents
were recruited from within a group of university students as part of a course credit. Other participants
were directly recruited by the students. A detailed analysis was conducted on the sample in order to
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determine the main differences between the Italian and in the Chinese groups. The answers to the
items used in the survey were analysed in detail and the main differences emerging in the two samples
were determined.

We decided to focus our analysis on these two countries due to the cultural differences emerging
in these countries, especially for those dimensions we supposed as influencing eco-behaviour.
As mentioned before, the two countries mainly differ in term of time orientation scores. Even though
there are no studies proving differences between the two countries in terms of regulatory focus
orientation, our preliminary analysis on the results of our research (Table S1) showed differences in the
prevention scores, being higher for Italian respondents and lower for Chinese respondents.

The questionnaire was composed of 69 questions investigating general pro-environmental beliefs
and behaviours using the items included in the Ecoscale [88], and the personal traits included in
the Portrait Values Questionnaire (PVQ) [56]. Each of the 10 personal traits included in the PVQ
was measured by a different number of items, with an increasing trend, for example, high scores in
benevolence were considered as revealing a high level of benevolence in individuals. Reliability scores
for PVQ have been established in the existing literature [56]. Other personal traits we considered may
have influenced ecological beliefs, specifically regulatory focus and time orientation.

To test regulatory focus, we used the scale used in Higgins et al. [119], which is composed of
11 items, of which 6 measure the promotion state and 5 measure the prevention state. The scale exhibits
good internal reliability: an α of 0.73 for the promotion scale and an α of 0.80 for the prevention scale.
For the items measuring the promotion state, high scores correspond to a high level of promotion,
while for the items measuring the prevention state, high scores correspond to high level of prevention.

Time orientation was measured using the Gjesme scale [75], which is composed of 7 items,
and exhibits an alpha coefficient of 0.62. The items measure future time orientation, where high
scores in time orientation correspond to future time orientation, and low scores correspond to present
time orientation.

In the final part of the questionnaire, we collected socio-demographic information, including sex,
age, and nationality.

The linear regression model aimed at testing the impact of nationality and personal values on
eco-behaviour. Before starting with this data while considering the items in the Ecoscale, we created
new cross-constructs by combining the same items in a different way. Their latent existence was
confirmed by the coherent trend assumed by the items defining them.

The general trend assumed by these new constructs showed significant differences in the two
samples, giving some insights concerning the role assumed by nationality in influencing eco-behaviour.
Moreover, the new eco-constructs gave us the opportunity to focus on the main issues considered
relevant for our analysis, including eco-responsibility, eco-attitudes, and eco-behaviour. This allowed
us to reduce the eco-scale, which included seven constructs in the original version: opinions and
beliefs, awareness, will to act, attitude, actions, ability to act, and knowledge.

Thus, based on these considerations, the new eco-constructs used were as follows:

1. Eco-responsibility: This construct explains the personal sense of responsibility that an individual
has toward the environment. The concept we intended to isolate and evaluate expresses how an
individual can be considered as being personally responsible for environmental issues, beyond
the general declaration of eco-sensitivity. Eco-responsibility, as defined above, is supposed to
impact eco-behaviour and therefore we decided to include it in our analysis.

2. Eco-awareness: In this eco-construct, we included all items expressing objective statements that
did not require personal opinions, but which were considered to be a good proxy of the level of
awareness about environmental issues.

3. Eco-behaviour: This eco-construct is wider than the “actions” construct picked from the
Ecoscale to include items picked from “will to act” and “ability to act” constructs in the
Ecoscale. We therefore included all statements showing personal and direct action in favour of
environment protection.
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4. Green-opinion: This eco-construct was created as an average of the ratings assigned to the items
on the Ecoscale that were not included in the other eco-constructs. These can be considered as
general opinions on green issues.

A list of the items included in each new eco-construct is reported in Table S2. The new
constructs were tested and most of the resulting scales exhibited decent internal reliability. The α for
eco-responsibility was 0.707, 0.620 for eco-behaviour, and 0.546 for green opinion. Only the reliability
of eco-awareness was low, with an α of 0.403.

4. Results

To measure the three constructs, we created three variables called eco-responsibility, eco-awareness,
and eco-behaviour, using a 1–5 point scale. People involved in the analysis had a high level of
eco-awareness about environmental issues (M = 3.5837; SD = 0.52248). They responded that they had a
high sense of responsibility toward the environment (M = 3.9156; SD = 0.68101), but they were not as
active in environmental protection (M = 2.8455; SD = 0.56603).

The analysis of the impact of nationality on these three eco-constructs did not show
any significant differences within the sample regarding eco-responsibility (M_Chinese = 3.9120;
SD = 0.77074; M_Italian = 3.9194; SD = 0.57656). However, Italians were significantly more eco-aware
(M_Italian = 3.7928; SD = 0.41073) compared to the Chinese (M_Chinese = 3.3714; SD = 0.53512).
Looking at the trend assumed by the eco-behaviour construct, the data revealed a significant difference
between Italians (M = 2.7798; SD = 0.57137) and Chinese people (M = 2.9135; SD = 0.55235). In particular,
Chinese people were significantly more active in eco-behaviour. As for regulatory focus and time
orientation variables, T-tests for equality of means of eco-variables are reported in Table S1.

Because the aim of the paper was to investigate the variables influencing eco-behaviour, while
paying particular attention to the role assumed by nationality, in this second part of the analysis,
we report the results of a linear regression model. In this regression model, eco-behaviour is the
dependent variable, while variables related to personal values (benevolence, universalism, self-direction,
stimulation, hedonism, achievement, power, security, conformity, tradition, future time orientation,
and regulatory focus), demographic features (age, sex, and nationality) and other eco-constructs are
included in the model as explanatory variables.

In particular, the eco-constructs included in the model as explanatory variables were eco-
responsibility, eco-awareness, and green opinion.

The first regression model we tested, including age, nationality, sex, eco-responsibility, eco-
awareness, and green opinion as explanatory variables, had a very poor performance (Adjusted R
Squared = 0.030).

Including the personal values as predictors (Table 1), which included benevolence, universalism,
self-direction, stimulation, hedonism, achievement, power, security, conformity, tradition, future time
orientation, and regulatory focus, the performance of the model increased (Adjusted R Square = 0.056).

The coefficients reported in Table 1 show how a limited number of variables significantly
influenced eco-behaviour with different levels of significance: eco-responsibility positively influenced
eco-behaviour (B = 0.092), while an increase in eco-awareness decreased eco-behaviour (B = −0.157).
This might be due to the high correlation between eco-responsibility and eco-awareness (Pearson
correlation index = 0.481). The regulatory focus seems to be, in all models, a good predictor of
eco-behaviour (B = 0.188).

Another interesting effect emerging from the coefficient analysis was the effect of nationality.
As shown in Table 1, Italian nationality negatively affected eco-behaviour (B = −0.67) but the effect
was not significant. We cannot therefore state that this supports our first hypothesis that nationality
affects eco-behaviour, even though the exploratory analysis seemed to support the idea that being
Italian, rather than Chinese, decreased the likelihood of adopting eco-behaviour, while being Chinese
rather than Italian increased the chances of adopting eco-behaviour.
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As a result, the model confirmed hypotheses 3, 5, and 6, and consequently, the performance
of the model was rather low. This might be due to the complexity of the eco-behaviour construct,
which may depend on a higher number of variables than those considered in this model, and to
difficulties relating to their measurement. To identify the main variables affecting the eco-behaviour
construct and therefore give direction for future research, a stepwise procedure was used to reduce the
number of explanatory variables.

Table 1. Coefficients with eco-behaviour mean as the dependent variable.

Model
Unstandardized Coefficients Standardized Coefficients

T Sig.
B Std. Error Beta

(Constant) 1.720 0.326 5.277 0.000
Age −0.003 0.002 −0.084 −1.462 0.144

Nationality −0.067 0.073 −0.059 −0.918 0.359
Male 0.083 0.053 0.069 1.562 0.119

Eco-responsibility 0.092 0.050 0.108 1.857 0.064
Eco-awareness −0.157 0.061 −0.141 −2.553 0.011
Green opinion 0.007 0.055 0.007 0.127 0.899
Benevolence 0.050 0.039 0.070 1.305 0.192
Universalism 0.072 0.044 0.093 1.646 0.100
Self-direction −0.012 0.039 −0.016 −0.309 0.757
Stimulation 0.030 0.032 0.054 0.953 0.341
Hedonism −0.010 0.034 −0.017 −0.299 0.765

Achievement 0.028 0.032 0.046 0.883 0.378
Power −0.002 0.030 −0.004 −0.072 0.943

Security −0.012 0.037 −0.017 −0.335 0.738
Conformism −0.022 0.033 −0.033 −0.659 0.510

Tradition 0.037 0.029 0.059 1.278 0.202
Future time orientation 0.058 0.043 0.070 1.364 0.173

Regulatory focus 0.188 0.074 0.124 2.533 0.012

The stepwise analysis allows identification of the best model among all the available regression
models derived from the different combinations of the predictors. As a result, the stepwise analysis
resulted in a minimal model showing the main effects of the dependent variable used in the regression
model. As shown in Table 2 which summarizes the model, the selected model is the best compared to
the others shown in the table, even though characterized by a low of R Square value.

Table 2. Model summary of the stepwise analysis.

Model R R Square Adjusted R Square Std. Error of the Estimates

1 0.191 a 0.036 0.035 0.56238
2 0.208 b 0.043 0.040 0.56084
3 0.236 c 0.056 0.051 0.55768

a Predictors: (Constant), universalism_mean; b Predictors: (Constant), universalism_mean, regulatory focus_mean;
c Predictors: (Constant), universalism_mean, regulatory focus_mean, nationality.

As shown by the coefficients in Table 2, universalism (B = 0.123), regulatory focus (B = 0.196),
and nationality (B = −0.140) seem to be the main predictors of eco-behaviour (Table 3). In addition to
the regression model, this analysis confirms the effect of regulatory focus as a more important predictor
of eco-behaviour than nationality.
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Table 3. Coefficients of the stepwise analysis with eco-behaviour mean as the dependent variable.

Model
Unstandardized Coefficients Standardized Coefficients

T Sig.
B Std. Error Beta

(Constant) 1.761 0.234 7.511 0.000
Universalism 0.123 0.033 0.157 3.770 0.000

Regulatory Focus 0.196 0.067 0.130 2.945 0.003
Nationality −0.140 0.051 −0.122 −2.745 0.006

5. Discussion and Conclusions

This paper contributes to the debate concerning the main determinants of eco-behaviour based
on an inter-country analysis. Our aim was to identify the main variables affecting eco-behaviour
considered relevant in the literature. Particularly, thanks to a cross-country analysis involving
Chinese and Italian subjects, we investigated the role of nationality as a socio-demographic factor,
compared to the role of different personal values, including the Schwartz’s values with the addition
of regulatory focus and time orientation as explanatory variables. In addition, eco-responsibility,
eco-awareness, and green opinion were included in the model as variables affecting the eco-behaviour
dependent variable.

Firstly, the general trend of the new constructs identified in the regression model, eco-responsibility,
eco-awareness, and eco-behaviour, were significantly different in the two samples. Confirming
hypothesis 1 and according to the stepwise model, nationality is important in describing eco-behaviour.
Furthermore, this effect is stronger than the effect of certain personal values identified as being relevant
in the literature. Regarding the role assumed by the Schwartz personal values, our study mostly
confirmed the main effects of previous contributions. Our analysis confirmed universalism values as
having the highest positive effect on eco-behaviour compared to other personal values.

Nevertheless, some interesting results emerged regarding the other variables included in the
model, such as the significant effect of regulatory focus as a personal value influencing eco-behaviour.
Looking at the effects of the other eco-constructs, our study mostly supports the defined hypothesis
regarding the positive effect of eco-responsibility. However, our analysis shows the negative effect of
eco-awareness on eco-behaviour in contrast to the positive effect suggested in the literature.

The results of our research give an interesting contribution to the literature investigating the
role of culture in influencing eco-behaviour. With the debate about the role assumed by cultural
differences, using nationality as the level of analysis, compared to the role of personal values in
influencing eco-behaviour, our paper has controversial results. The first analysis we conducted on the
two samples of Chinese and Italian people shows significant differences in terms of eco-awareness and
eco-behaviour. On the other hand, the regression analysis shows the significant role of universalism
and regulatory focus in predicting eco-behaviour, supporting the hypothesis that personal values have
a significant influence on eco-behaviour while nationality does not.

In addition to the theoretical contribution, our study has some interesting managerial implications.
Investigating the influence of nationality, as a personal value, on eco-behaviour is particularly
interesting for multinationals.

The main results of our research could suggest some guidelines for consumer segmentation.
For eco-behaviour, our analysis shows relevant differences in the two countries, recommending
country-by-country segmentation as more suitable than transnational segmentation. This means that,
when planning marketing strategies for a green product or service in a global context, companies need
to differentiate their marketing. Our analysis shows significant differences in terms of eco-behaviour
and eco-awareness for the two countries involved that might lead companies to adopt different
marketing strategies especially when promoting eco-products.

While Italians were more eco-aware, this did not translate into concrete eco-behaviour.
The situation was the opposite for the Chinese sample, who, even with a lower level of eco-awareness,
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seemed to be more active in terms of eco-behaviour. This would suggest recommending the use
of different marketing strategies in these two countries, trying to push Italian people to adopt
eco-behaviour, while acting on information available for the Chinese. Based on these results,
actions increasing the level of eco-awareness, rather than influencing eco-responsibility to induce
eco-behaviour could be an interesting challenge.

Additionally, the results regarding the effect of personal values on eco-behaviour could supply
multinational companies with some interesting suggestions on how to define communication strategies
encouraging eco-behaviour. Our results show the significant effect of universalism and regulatory
focus that needs to be explored in future studies for some practical suggestions on how to define the
ecological communication message addressing these personal aspects. If additional analysis confirming
these effects, it would be recommended to plan communication messages based on the universalism
value in order to stimulate eco-behaviour in a global context. Regarding the effect of regulatory
focus, additional analysis is necessary to understand if promotion rather than prevention orientation
affect eco-behaviour. After defining this aspect, managers developing communication strategies
inducing eco-behaviour would have some guidelines about which kind of message could be effective.
The distinction is crucial, considering that the analysis conducted on our sample show that Italian
and Chinese are different in terms of regulatory focus orientation. Particularly, the data revealed that
Italian respondents have higher scores in prevention than Chinese respondents.

Due to the early stage of this research, our empirical analysis has some limits. For the sample,
the analysis of the socio-demographic features of the respondents shows that the sample was not
representative of the citizens of both countries, especially for China. However, considering that we
are in the explorative step of the research, we think that this limitation could be overcome in the
future by sampling other respondents. More precisely, further analysis will be conducted including
older respondents and more men in the Chinese sample. Secondly, if the analysis is to contribute to
the management of multi-national companies, the analysis should be applied in at least one other
country. The United States might be the best benchmark, based on previous studies. Thirdly, because
of the interesting results regarding the effect of regulatory focus as the most influential eco-behaviour,
this aspect could be supported by other analyses.

Moreover, the empirical analysis, in looking for a correlation between a number of personal values,
nationality, eco-awareness, eco-responsibility, and green opinion on eco-behaviour, shows some mixed
results. In the first analysis, eco-responsibility, eco-awareness, and regulatory focus were significant,
whereas nationality was not. In the second analysis, where eco-responsibility and eco-awareness were
excluded, nationality was significant. In addition, nationality showed correlation with regulatory focus
and time orientation. These results could call for a more sophisticated model where, for example,
personal values and eco-variables influence nationality, and nationality, in turn, influences eco-behaviour.
However, before testing a more sophisticated model, the limitation regarding the representativeness of
the sample should be addressed. Including older respondents and more men in the Chinese sample, and
retesting the regression model we used in this paper, could lead to more significant effects among the
tested variables. After this step and according to the results of this analysis, we could design a new
and more sophisticated model.

Regarding future lines of research, the conceptual model could be further investigated, using
different statistical methodologies in order to comprehend how the suggested relationship between
the variables influences the ecological behaviours.

After that, the low Cronbach alpha, assumed by some of the eco-constructs used in the analysis,
recommends the use of other scales in order to measure eco-awareness and eco-behaviour. Considering
few studies have focused on the development of a measure of eco-behaviour including eco-consumer
behaviour, as the decision of effectively buying eco-products, a new scale for measuring eco-behaviour
could be developed for our future studies.
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Abstract: To examine which considerations play a role when individuals make decisions to purchase
sustainable product varieties or not, we have conducted a large scale field experiment with more
than 600 participating households. Households can vote on whether the budgets they receive should
only be spent on purchasing the sustainable product variety, or whether every household in a group
is free to spend their budget on any product variety. By conducting several treatments, we tested
whether people tend to view sustainable consumption as a social dilemma or as a moral dilemma.
We find little support for the hypothesis that social dilemma considerations are the key drivers of
sustainable consumption behaviour. Participants seem to be caught in a moral dilemma in which they
not only weigh their individual financial costs with the sustainable benefits but they also consider the
consequences of restricting other people’s freedom of choice. Complementary survey results further
substantiate this claim and show that many people are reluctant to impose restrictions on their peers,
but, at the same time, our results also suggest substantial support for the government to regulate the
availability of unsustainable product varieties.

Keywords: sustainable consumption; field experiment; social dilemma; moral dilemma

1. Introduction

Problems of sustainability and sustainable development tend to be more wicked: (i) the less
consensus there is regarding the (perceived) urgency of the problem; and, not unrelated, (ii) the larger
the distance (geographically, or temporally) between beneficiaries of sustainability actions and those
who bear the costs of providing them. An example in point is climate change. Future generations,
especially those living closest to the equator, will benefit most from climate change mitigation actions,
while the costs of these actions need to be incurred by the current generations, and especially those
living in the richer countries [1]. That means that considerations such as ethical stance, morality,
warm glow and social identity are likely to play an important role in individual decisions whether to
(voluntarily) contribute to solving these wicked sustainability problems [2–4]. However, more mundane
explanations also exist. (In)action may also be the result of social dilemma considerations [5–7].
Each individual has a negligible impact on solving wicked sustainability problems, and the private
costs of taking sustainability actions may be larger than the private returns received by the decision
maker. Social dilemmas can be overcome by means of regulations (such as bans) or other inducements
(such as subsidies or taxes) that either force all those affected to undertake sustainability actions,
or change the cost–benefit ratio such that the sustainability actions become the cheaper actions.
When offered the possibility to express one’s opinion about the desirability of these regulations or
inducements (for example in case of a binding referendum), an individual’s support for the regulation
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would be an increasing function of the number of (other) individuals affected. The larger the number
of individuals that can be committed to undertake the sustainable actions, the more likely it is that an
individual will vote in favour of such inducements or regulations—because for the same amount of
costs incurred by the individual, the impact of collective action will be higher the larger the number of
individuals who are contributing too. This holds, for example, for decisions of households to consume
the sustainable or conventional variety of a particular product.

In this paper, we explore which of the possible motivations or considerations are the most
important drivers of sustainability behaviour—social dilemma considerations, or more personal
considerations such as personal morality [8]. We do so by implementing a large scale (semi-)field
experiment with more than 600 participating households, which were endowed with a budget that
they could spend on either a sustainable or on a conventional product variety. The budgets offered
varied with the size and composition of the household, and both product varieties were easily available
in (local) shops and supermarkets. The typical procedure was that participating households voted
on whether the available budgets had to be spent on purchasing sustainable product varieties or
that every household was free to spend it on either product variety. Next, they were informed of the
(majority) voting outcome, after which they could purchase the product variety in their preferred
shop or supermarket. Finally, they were reimbursed for their purchases up to the amount of money
available in their budget—if and only if their purchases were in line with the majority voting outcome.

The key treatments are those in which the voting outcome is binding; if the majority voted in
favour of the rule that the available budgets could only be spent on the sustainable product variety,
all households in the group are required to do so. Implementing this “binding referendum mechanism”
(or “regulation”) in groups of different sizes (1 household, 31 households or 61 households) provides
a test of whether or not social dilemma considerations are an important driver of sustainable
consumption decisions. Because of the public good characteristics of sustainable consumption,
agents are expected to derive utility from the sustainability impacts of all sustainable consumption
activities—their own, but also those done by the other households in their group. Note that this
is fully analogous to the canonical public goods game—also known as the Voluntary Contribution
Mechanism; see for example [9]. The amount of money spent on the sustainable product variety in
our field experiment can be viewed as the amount of money contributed to the public account in a
standard PG —because each individual household cares about the positive sustainability benefits of
their group’s total consumption, not just about their own. With smaller group sizes, a household may
prefer to vote against the group being obliged to purchase the sustainable product variety because
the extra costs of sustainable consumption they incur may be larger than the household’s perceived
welfare benefits obtained if the vote passes, and all households in their group (have to) purchase the
sustainable product variety. If the majority voting outcome is in favour of the rule that all households
should spend their budgets on purchasing the sustainable product variety, the positive impact is larger
if there are 61 households in a group than if there are 31 or just 1 household in a group. For those agents
who care about sustainability, the benefits of voting in favour of compulsory purchase of sustainable are
larger the larger the size of the group. However, the costs agents face when purchasing the sustainable
product variety is the same independent of the size of the group. After all, the price of the product
varieties in the shop is fixed, and the extra costs associated with buying the sustainable product variety
oneself is just equal to the price difference between the sustainable and the conventional product
variety. With larger group size, the environmental benefits of voting in favour of sustainable product
consumption are larger while the costs remain constant, and hence the share of votes in favour of
sustainable consumption purchases is expected to increase in group size—if and only if social dilemma
considerations are an important driver of voting decisions.

The specific product we use in this study is meat, where organic meat is considered the sustainable
product variety. As stated before, problems of sustainability and sustainable development tend
to be more wicked the less consensus there is regarding the (perceived) urgency of the problem,
and—not unrelated—the larger the distance (geographically, or temporally) between beneficiaries of
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sustainability actions and those who bear the costs of providing them. Climate change is probably
the most important sustainability challenge the planet currently faces, but the impact of individual
behaviour on climate change outcomes is too small to be amenable for experimentation—and the same
holds for other big sustainability issues, such as biodiversity conservation, deforestation and depletion
of the high sea fisheries. Given that we want to test whether moral or social dilemma considerations are
the most important driver of the (lack of) sustainable consumption behaviour, we needed to choose a
consumption product: (i) that would not be too expensive; (ii) where both conventional and sustainable
product varieties are readily available in the shops; and (iii) where a coordinated action of reasonably
large groups of individuals (groups of 31 households) would result in a considerable improvement of
the sustainability problem at hand.

In our search for a suitable product group, we decided to use meat for our experiment. Although
there is some debate about the sustainability value of organic food products, we argue that organic
meat can be considered to be a (more) sustainable product. The Sustainability Assessment of Food and
Agriculture systems (SAFA) Guidelines—developed for assessing the impact of food and agriculture
operations on the environment and people—state that food and agriculture systems worldwide can
(and should) be evaluated on all four dimensions of sustainability: good governance, environmental
integrity, economic resilience and social well-being ([10], p. 2, see also [11]). While little is known about
the differential performance on governance criteria, organic meat production tends to outperform
conventional meat production on two criteria. Regarding economic resilience organic farming seems
to have advantages compared with conventional farming, as it is less reliant on external inputs and
has a stronger ability to conserve natural resources [12]. Social well-being includes criteria such as
good quality life, animal welfare and the impacts on the welfare of future generation, and organic
farming practices score better on these criteria too [13]—and then especially so on animal welfare [14].

Based on a meta-analysis of studies comparing the environmental impacts of organic and
conventional meat production in Northern Europe, [15] conclude it is not possible to draw a conclusive
picture on the general environmental performance of the different farming systems. While it is difficult
to determine with certainty whether the positive sustainability impacts of organic (as compared to
conventional) meat production outweigh the negative ones, organic meat production brings clearly
more animal welfare than conventional meat production. Taken together, organic meat production
tends to be more sustainable than conventional meat production, but, of course, a vegetarian or a
vegan life style is likely to be even more sustainable.

Pre-testing revealed that the sustainability consequences of organic meat consumption by a concerted
action of 31 households—and then especially the improvements in animal welfare that organic meat
production gives rise to, resulting in about 40 chickens having had a better life, as compared to
the consumption of conventional meat—was perceived as a sizable impact. In addition, among
non-vegetarians, organic meat is perceived as more sustainable than conventional meat, and it is a
wicked problem in the sense that the weights people attach to animal welfare differs considerably too.
Organic versus conventional meat consumption was thus chosen as the sustainable versus standard
product variety. In addition, note that for those households that care about animal welfare, organic meat
consumption is a public good. These households value the positive sustainability benefits of their group’s
total consumption (theirs and those of all other households purchasing organic meat), not just about their
own. After all, there is neither rivalry in consumption of the sustainability consequences of purchasing
organic meat—the improvement in animal welfare—nor can non-contributors be excluded from enjoying
those benefits. As such, the animal welfare consequences of organic meat consumption are a public
good. Thus, organic meat has all the necessary characteristics of a social-dilemma consumption good.

Previewing our results, we find only little support for the hypothesis that social dilemma
considerations are the key factor driving (the lack of) sustainable consumption behaviour. The share
of households voting in favour of the regulation is not an increasing function of the size of the
group. Moreover, we do not find substantial differences in shares of households voting in favour of
the regulation if it is binding or if it is non-binding. When households have the option to commit
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themselves conditionally to the share of households that are also willing to do so, we find that the
propensity for voluntary commitment does not strongly increase with group size. Interestingly, we do
find that the propensity to vote in favour of the regulation is significantly higher if it is framed as
a less-restrictive measure—that is, in the form of a subsidy rather than as a ban. We thus do not
find substantial experimental evidence that social dilemma considerations are the main drivers of
(the lack of) sustainable consumption behaviour, and we offer complementary survey results to further
substantiate this claim.

We are not the first to try to identify the key drivers of (in)action in sustainability problems
(see for example [16–20]). Previous studies have focused on identifying the relevance of various
motivations hampering or fostering sustainable consumption decisions. For example, Moisander [19]
and Kurz [21] analyse the role of motivational complexity, and Gupta and Ogden [22] concentrate on
the social dilemma aspects of the problem. Rather than using standard survey methods (e.g., [23,24]),
we implement a large-scale financially-incentivized field experiment regarding consumption decisions
that households make on a daily basis. Furthermore, our participants are a representative sample
of the population of Dutch non-vegetarian households, and they make their purchase decisions
in the environment where typically these types of decisions are taken—in their homes, and in
the supermarket.

The remainder of the paper is organized as follows. In Section 2, we present the theoretical background
as well as the experimental design, and in Section 3 we present the results. Section 4 concludes.

2. Theoretical Background and Experimental Design

2.1. Social versus Moral Dilemmas

In the European Union, the share of consumers buying sustainable product varieties is typically
quite low [25]. This also applies to the Netherlands, the country in which this study was implemented.
The market share of sustainable products in the Netherlands usually does not exceed 5–10% [26–28],
yet surveys consistently show that Dutch consumers consider sustainability one of the most pressing
societal issues (e.g., [29,30]). Apparently, most Dutch consumers are not willing or able to voluntarily
change their consumption patterns to increase sustainability.

To consider sustainability important without acting upon this belief is consistent with a social
dilemma. A social dilemma arises if two conditions are met (for classic contributions on the role of
social dilemmas in daily life, see for example Olson [5] and Schelling [31], and for an early theoretical
analysis, see Sen [32]): (i) collective welfare is maximized if all members of the community undertake
a specific action; and (ii) individual members can maximize their private welfare by not undertaking
this specific action, but this will be at the expense of collective welfare. Indeed, the individual costs
of buying sustainable product varieties are relatively high (with price premiums for such products
amounting to 10–50% compared to conventional varieties), but society is best off if everyone makes
this individual contribution. However, individuals are better off free-riding on the investments made
by others, than making investments in the collective good (sustainability) themselves. From this
reasoning, it is not surprising that consumers support the idea of more far-reaching government
measures to promote sustainable consumption—such measures would help to resolve the dilemma.
In 2007, as many as 70% of Dutch citizens subscribed the proposition that the government should take
the initiative in solving important societal issues [33]. A recent example for this is the strong support
of the Dutch population for stricter building regulations to improve their energy efficiency [34].

However, the oftentimes fierce public debates about concrete measures suggest that also
something else could be at play. Perhaps it is too easy for survey respondents to say that they consider
sustainability important and that government measures are needed, and that this is the case not just
in standard surveys (which pose questions on the respondent’s opinion, attitudes and behaviours)
but also in stated-preference valuation techniques such as contingent valuation and discrete choice
experiments. Due to the hypothetical nature of surveys, these studies may overlook the possibility that
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consumers find sustainable products simply too expensive. Indeed, most studies on preferences related
to nonmarket environmental goods employ contingent valuation (CV) and discrete choice experiments
(also known as conjoint analysis) techniques [35]. While the literature often assumes that it is in the
respondents’ own interest to truthfully answer a yes/no preference question (“Are you willing to
pay X euros for this project, yes or no?”), it appears that these survey techniques generally lead to an
overestimation of the true willingness to pay. In the economic literature, this phenomenon is known
as hypothetical bias, and in the social-psychological literature addressed as socially desirable answers.
A good overview of the nature and degree of hypothetical bias is provided by the meta-analyses
of [36,37], and by the literature reviews of Harrison [38], and Harrison and Rutström [39]. This bias
arises because of “yea saying” (stating support for the socially desired project) or because of strategic
considerations (when respondents say “yes” to a specific price even though they would not actually
be willing to pay that price, just because the project is more likely to be implemented if they answer
“yes” rather than “no”). Strategically or socially misrepresenting one’s preferences is cheap because
the respondent knows that her answers will not have direct financial consequences, as the payment
question itself is hypothetical. Clearly, the potential for such hypothetical bias is particularly important
for the present research in which we aim to explain the difference between consumers’ (stated) support
for policies promoting sustainable products, and their much less frequent purchase of such products.
An additional or alternative explanation for this observed difference may be that people perceive
sustainable consumption as a moral issue, so they take moral motives into consideration. When an
individual is purchasing (food) products, he can be motivated by moral concerns as a citizen but also,
and at the same time, care about product characteristics as a consumer [40,41]. The phenomenon that
individuals’ preferences and concerns do not always translate into purchase behaviour may be due
to the dual entities that individuals may have, the so-called consumer-citizen duality, or discrepancy.
Note that moral concerns may also include (restricting) freedom of choice of others.

2.2. A Field Experiment

To gain insight into whether sustainability issues are viewed as a social or a moral dilemma,
we used both standard survey questions as well as an economic semi-field experiment (according to the
classification by Harrison and List [42], our study is not a natural field experiment as participants were
aware of the fact that they took part in a research project). A key characteristic of economic experiments
is that decisions have real consequences—financial, or non-financial—for the decision maker herself,
but maybe also for others. The participants in our experiment were a representative sample of Dutch
consumers responsible for the food shopping in their household. Their households were provided
with a budget (or “credit”) that they could spend on either the sustainable or the conventional variety
of specific product group, and hence decisions had real (financial and sustainability) consequences
rather than that decisions were just hypothetical. Compared to standard laboratory experiments
(using students as subjects), an important and unique feature of our study is that participants made
their decisions in the environment where household decision making with respect to groceries typically
takes place—at home, and/or in the supermarket. This way, participants were confronted with the
real, tangible consequences of their personal beliefs (and those of others) about abstract values such as
“sustainability”—and hence participants are expected to be better able to picture the consequences
of their beliefs and actions on abstract values such as sustainability [43]. In addition, we believe that
a distinctive and noteworthy aspect of our study is the large sample size: more than 600 household
representatives participated in our experiment.

The experiment consisted of a number of stages; the general setup is displayed in Table 1.
Before conducting the experiment in its definitive form, we tested the design in qualitative and
quantitative pilot studies. Based on the results of these pilot studies, the original design was further
optimized [44]. The aim of the qualitative pilot study was to check whether the information provided
to the participants on conventional versus sustainable varieties of the product was clear and correctly
understood. The quantitative pilot study was done to detect and solve any problems in the design
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before conducting the final experiment. After having carefully pretested the experimental design,
we are confident that participants fully understood the instructions such that confusion can be ruled
out as a factor driving our results. All information exchange took place through the Internet, and there
was no contact between participants. In Phase 0, we cooperated with an online survey company
(TNS-NIPO) to recruit households from their database that would be a representative sample of
(non-vegetarian) households in the Netherlands. Our subject pool is a representative sample of
the population of non-vegetarian households in the Netherlands because: (i) we started with a
representative sample of Dutch households; (ii) we mentioned neither the topic nor the purpose of
our study in our contacts with the respondents in the selection phase of the study; and (iii) 93% of the
households who were invited for the initial survey, ended up participating in the experiment. For a
general analysis of meat consumption in the Netherlands, see Gilsing et al. [45] and also Dagevos and
Voordouw [46]. Respondents were asked whether they were willing to participate in a study, and, if so,
whether they were available during the entire period in which the study was implemented, whether
they ate meat, and who was responsible for the household’s groceries shopping. We also collected
data such as disposable income, age, household composition and educational level.

Table 1. Overview of the timing of the experiment (2010).

Phase Time Name Activities

0 27 August–
12 September Sample selection Households were contacted and a sample was selected

1 20 September–
29 September Experiment: Voting Households received instructions, voted on the proposition, and answered

some questions about motivation and expectations

2 29 September–
8 October Purchases Households were informed about the voting outcome and could spend

their credit on (conventional and/or organic) meat

3 8 October–
17 October Survey questions Households answered questions about how they felt about the voting

outcome, motivation to spend their money, some background questions.

4 8 October–
28 October Reimbursement Participants were reimbursed dependent on whether they complied with

the group decision, verified using their receipts

The actual experiment took place in Phase 1, when participants had to decide whether or not
to (jointly) address a sustainability problem. They were randomly divided into groups, and each
participant was allocated an experimental budget (credit) to be spent on a product of which both
a (less expensive) conventional and a (more expensive) sustainable variety were available in the
supermarket. To minimize the potential impact of physical differences, the conventional and sustainable
product varieties had to be as similar as possible. Furthermore, both varieties had to be widely available
and known by most people. The product that we selected for our experiment, meat, meets these criteria.
The physical properties such as quality and taste are more or less similar between conventional and
organic meat [47–49], and both varieties are widely available and known to most people. However,
organic meat is on average about twice as expensive as non-organic meat. If objectively conventional
meat and organic meat are very similar in all other respects, this does not mean that people also perceive
them as very similar. This holds for the meat’s taste, its health consequences, and environmental
impact (land use, energy intensity); see for example Gilsing et al. [45]. Note that including or omitting
this information is likely to affect the levels of support for regulations, but not the treatment differences.
Similarly, although we cannot rule out the possibility that social desirability “pressure” may have
affected the level of support, there is no reason to believe that the perceived social desirability pressure
varies between treatments, such that treatment differences are unaffected. Households in a group vote
as to whether the budgets they all received can only be spent on purchasing the sustainable product
variety, organic meat, or whether every household is free to spend their budget on either organic or
conventional meat (see Section 2.3 for details). The budget (credit) received was based on the size
and composition of their household—seven euros for every adult in the household, and four euros
for every child—and was sufficient to cover the additional costs of buying organic meat for one week.
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After the voting (still in Phase 1), we asked the participants a number of questions related to voting
motives and their expectations regarding the voting behaviour of other people.

In Phase 2, participants were informed about the outcome of the votes in their group, and the
implications for their household, in particular about which type of meat would be reimbursed.
Afterwards households had one week to spend their budget on actual meat purchase(s).

After the purchases, period Phase 3 started in which we asked participants whether they were
happy with the voting outcome in their group, and why they spent the money in a particular way.
We also asked them to what extent they thought that the government should take stricter measures to
promote sustainable production and consumption, and some other background questions.

Finally, in Phase 4, households submitted the receipts of their meat purchases. After verifying that
their behaviour was in line with the group decision, their costs were reimbursed (up the maximum
credit available for their household).

2.3. Treatments

In the experiment, households were randomly allocated to six different treatments, which differed
in either the rules dictating whether the budgets should be used to buy products of the sustainable
variety, or in the number of households involved in the decision making process. Table 2 shows all
the treatments as well as the number of participating households in each treatment. Each household
participates in only one treatment (a between-subject design). Furthermore, all treatment differences
are restricted to Phase 1, such that the procedures, information provided in all phases, etc. are the same
across all treatments. Even though people may have different perceptions about potential differences
between conventional and organic meat (see discussion in Section 2.2), which may affect the share of
participants buying organic meat in our six treatments, this should not affect any treatment differences.
We rely on randomization combined with sufficiently large numbers of participants in each treatment
in order to control for the unobserved characteristics across groups.

Table 2. Overview of the treatments.

Treatment Group Size Binding? Number of Participating Households **

1. Ban, binding 1 Yes 83
2. Ban, binding * 31 Yes 160
3. Ban, binding 61 Yes 111
4. Ban, non-binding 31 No 160
5. Subsidy, binding 31 Yes 124
6. Conditional choice, binding 31 Yes 83

Total number of participating households 721

* This is the main “binding ban” treatment described in Appendix A. ** Note that, in most treatments, the number
of participants is not a round multiple of group size. This is due to non-response. To determine the voting outcome
in incomplete groups, we randomly assigned participants from intact groups to incomplete groups to cover the
missing votes.

We manipulate details of the experimental decision-making environment in four ways.
(i) To examine if social dilemma considerations play a role, we vary the group size (from 1 via
31 to 61 households in a group). If social dilemma considerations are the most important factor
driving behaviour, we expect the share of households voting in favour of the regulation to increase in
the size of the group. In addition, we also explore (ii) whether voting outcomes differ if the voting
outcomes are non-binding rather than binding; (iii) if it matters whether the decision problem is
framed less restrictively (as a subsidy rather than as a binding regulation); and (iv) how people
vote if households can conditionally commit themselves to a particular outcome, depending on the
share of households willing to do the same. We will describe the main treatment in most detail,
and focus on the difference between this treatment and the other ones when describing the other five
treatments. The usage of a between-subjects design brings along the risk of responses being insensitive
to variations in “the size of the public good” offered, as is well-documented in the stated preference
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valuation literature. Reasons why respondents’ valuations of a specific project (or policy) may not
vary much with the amount of environmental benefits created include, among others, warm glow
considerations and the embedding effect [50,51]. However, using a within-subjects design (rather than
between-subjects) may also result in biased outcomes because of, among other factors, anchoring and
mental accounting bias [52,53]. We are confident that if we find a lack of responsiveness of voting
outcomes to, for example, variations in group sizes, this is not due to above the biases for two reasons.
First, the information offered regarding group size is salient in our experiment because decisions have
real (financial as well as animal welfare) consequences as opposed to hypothetical decision making in
stated-preferences studies [54,55]. Second, as stated before, our pre-tests indicated that the difference
in sustainability outcomes (including animal welfare consequences) was perceived to be substantial
for the different group sizes.

The main treatment, on which all other treatments were based, was the .so-called “binding ban”
treatment. In this treatment, a group of a specific size, 31 participants in the basic variant, had to
decide, by majority vote, whether to prohibit using the budget for purchasing the conventional variety
of the product. The group’s decision (voting outcome) was binding. The participants were informed
that if the average participating household in their group would decide to spend their budget on
buying organic meat for one week, about one chicken would have a better life. However, if the group
of 31 participating households decided to vote in favour, the extra costs per household of buying
organic meat would be unchanged, while about 40 chickens would have a better life. The instructions
also included information about the price difference between the conventional and sustainable variety
of the product. The participants were asked to vote as to whether all members of the group should
be obliged to use their (experimental) budget only for buying the sustainable alternative, or whether
everyone should be free to spend it on the variety of their choice. The question was phrased as follows.
The question posed was very similar in all treatments, but the exact formulation was adapted to details
of the treatment (e.g., all 61 households when group size was 61). Note that we have not included
words such as “prohibit” and “ban” in the experiment.

You are now asked to vote on the following proposition:

“All 31 households shall use their credit only for buying organic meat.”

� I vote IN FAVOUR (I think that all 31 households in my group should be obliged to use their credit
only for buying organic meat).

� I vote AGAINST (I think that all 31 households in my group should be free to use their credit for
buying organic or non-organic meat).

The vote was binding, and hence the weakly dominant optimal strategy for a participant is to vote
truthfully and according to their (household) preferences [35,56]. After the vote, all participants were
informed about the voting outcome in their group (Phase 2). If the majority of the group had voted in
favour, then the credit could indeed only be used for buying organic meat. Hence, the purchases of meat
during the week following the vote were reimbursed only if they complied with the majority decision.

The first treatment variation in the experimental design is the group size. We implemented
the binding ban treatment with not just group sizes of 31 participating households, but also with
1 and 61 participants in a group (Treatments 1 and 3 in Table 2). In these treatments, the text in
the above-mentioned questions is adjusted as well as the information provided to the participants.
In particular, we informed our participants in groups of one (61) household what the “animal welfare”
consequences were of their whole group spending their budgets on organic as opposed to conventional
meat: about one (80) chicken(s) would have a better life.

A second change involves the type of commitment (binding or advisory). In one treatment,
the 31 participants in a group were asked the same question as to whether budgets should be spent
on organic meat or not, but where the vote was only advisory (the non-binding ban, Treatment 4 in
Table 2). Thus, here, when voting, participants knew that the group decision was not-binding: all meat
purchases would be reimbursed, regardless of the type of meat and the voting outcome.
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Furthermore, we implemented a binding treatment in which the choice and consequences were
similar to those in the binding ban treatment, but in which the situation was framed differently. In this
so-called binding subsidy treatment (Treatment 5 in Table 2) the 31 participants of a group could vote
as to whether all budgets should be used to subsidize the purchase of organic meat only of those who
were willing to buy this type of meat rather than voting for or against a ban. If the group majority
voted yes in the subsidy treatment, the price difference between the organic and the conventional variety
was reimbursed. As in the binding ban treatment, the group decision was binding.

Finally, we also implemented a treatment in which we used the so-called strategy method [57]
to ask participants as to whether they were willing to commit themselves to buying organic meat
conditional on the number of other participants who were willing to do the same (the binding
conditional choice treatment, Treatment 6 in Table 2). Here the participants were asked to indicate
for six different situations what their decisions were (see Table 4). For example, one question was:
“Are you willing to commit yourself to buying organic meat if 9–5 group members will also commit?”
As in the main treatment, the outcome was binding.

Before presenting the results, we derive some predictions for expected differences between
treatments. The treatments differed as to how (or by whom) it was decided where the budget could be
spent on (the sustainable product variety, or the conventional one), but the rules regarding whether or
not the credit was disbursed were always the same. If the outcome of the decision process in their group
was that no households should spend their budget on the conventional product variety, they were
reimbursed for the purchases of organic meat they made in the week in which the experiment took
place. If the outcome of the decision process was that no regulations were to be imposed, all meat
purchases (up to the allocated budget) were reimbursed independent of whether they purchased
organic meat, or not. As organic meat is about twice as expensive as the conventional product variety
and the budget per household was large enough for it to cover the extra costs of purchasing one week’s
supply of organic meat, the budget was sufficient to cover the costs of one week of conventional meat
or half a week organic meat.

Obviously, the binding ban treatment with just one participant is essentially an individual
commitment treatment, where the participant decides to commit her household to buying organic
meat, or not. If participants view buying organic meat as a social dilemma, the share of participants
voting in favour of the ban should be increasing in group size with 1, 31 or 61 households (Prediction 1).
After all, the extra costs of buying organic meat are unchanged but the environmental and/or social
consequences of the ban are greater if the ban applies to more households. Similar considerations
apply to the binding conditional treatment. Earlier experimental research has documented that a
substantial fraction of people are conditional co-operators. For example, Fischbacher et al. [58] report
that in a public good experiment half of the people are willing to contribute more to a public good the
more others contribute. In our binding conditional treatment, the vote is also a voluntary contribution
decision, and if participants are conditional co-operators and view sustainability as a social dilemma,
the share of participants willing to commit themselves to purchasing the sustainable product variety
can be expected to increase in the share of participants willing to commit themselves (Prediction 2).

Regarding the comparison between the binding ban and non-binding ban treatments one would
expect higher shares of people in favour of the proposition when the ban is not binding (Prediction 3).
One reason is hypothetical bias—people’s tendency to signal their pro-sociality (yea-saying) if the
outcome of a poll or question does not have any real consequences. Here one could always express
one’s support for organic meat consumption in the referendum while deciding to buy conventional
meat in the supermarket instead. Another reason is that people may view the non-binding vote as an
opportunity to influence other people’s opinions and behaviour—expressing their support for organic
meat in the referendum in the hope that it will induce other households to (also) buy organic meat.

44



Sustainability 2017, 9, 942

A final comparison is between the binding ban and the subsidy treatment. These treatments
are very similar, but the framing is slightly different. In the subsidy treatment households can vote
whether the budget should be used to cover the extra costs of purchasing the sustainable product variety
whereas in the main treatment they vote whether households should use their credit only for buying
organic meat. From a cost–benefit analysis, voting in favour of the subsidy is (weakly) less attractive
than voting in favour of the ban and hence, for given sustainability preferences, the participants are
expected to be (weakly) less prone to voting in favour of the subsidy than to voting in favour of a ban
(Prediction 4). The reason why voting in favour of the subsidy is weakly less attractive than voting
for the ban is as follows. In the ban treatment, subjects receive compensation for their purchases of
organic meat up to the maximum of the budget reserved for them. If they purchase the same amount of
organic meat as they would normally do, they pay half of the bill themselves. In this case, the subsidy
treatment and the binding ban treatment are identical. However, in the ban treatment, subjects can,
in principle, just buy half of the normal quantity they typically consume per week, claim the entire
budget, and buy additional meat of the conventional type. In that situation, voting in favour of the
“policy” would be less costly to the participant in the binding ban treatment compared to the binding
subsidy treatment since in the latter subjects would only receive half of the budget. The experimental
results, however, indicate that this “strategy of just spending part of one’s budget on organic meat”
(rather than 0, or all) is hardly ever used in the binding ban treatment.

3. Results

The results of the most important treatments are shown in Table 3 (for a complete overview of
all treatments and results, see [44]), where the top panel presents results for the three binding ban
treatments with different group sizes, and the bottom panel displays the results of all treatments
with group size 31. We first present some general observations, and next discuss the most important
findings in more detail in several subsections, including statistical tests to establish the significance of
observed differences.

Table 3. Share of votes in favour of buying organic meat.

Share of Votes in Favour of Buying Organic Meat for Different Group Sizes

Treatment Share in Favour of Buying Sustainable Variety

1. Binding ban, group size 1 (N = 83) 0.51
2. Binding ban, group size 31 (N = 160) 0.42
3. Binding ban, group size 61 (N = 111) 0.50

Share of Votes in Favour of Buying Organic Meat, Group Size is 31

Treatment Share in Favour of Buying Sustainable Variety

2. Binding ban, group size 31 (N = 160) 0.42
4. Non-binding ban, group size 31 (N = 160) 0.50
5. Binding subsidy, group size 31 (N = 124) 0.57
6. Binding conditional choice, group size 31 (N = 83) 0.76
Share of participants willing to commit themselves
—if none of the other households does the same 0.43
—if all of the other households do the same 0.57
Overall share of households willing to commit 0.76

The first observation is that the shares of votes in favour of (regulation of) the sustainable variety
are remarkably high across all 6 treatments, considering the small market shares of organic meat in the
Netherlands (3%; [26]). The second observation from the top panel of Table 3 is that these shares barely
vary with group size (Compare 1, 2 and 3). Thirdly, comparing 2 and 4, we do not find a significant
difference in the voting shares if the referendum outcome is binding, or not. If the vote is “advisory”
only, 50% of the participants vote in favour, which is not much higher than the share of Yes votes in
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the binding ban treatment with 31 participants (42%). Fourthly, comparing 2 and 5, the percentage of
voters in favour of a “subsidy” on organic meat (57%; Group Size 31) is found to be substantially higher
than the percentage of voters in favour of a “ban” on buying non-organic meat (42%; Group Size 31).
This suggests that people prefer a subsidy over a ban, even though the “subsidy” was financially less
attractive. Finally, by far the highest number of voters in favour of a binding ban can be observed in
the “binding conditional choice” treatment (see 6 in the top panel of Table 3). As many as 76% of the
participants in this treatment were willing to commit to buying organic meat, if a minimum number
of other group members would do the same (more details are provided later, in Table 4). The larger
the minimum number, the higher the percentage of participants willing to commit. Finally, virtually
all participants spend their budgets in line with the voting outcome, and this is irrespective of the
treatments. In the next subsections, we discuss these results in more detail.

3.1. Consumers Willing to Buy Sustainable Products, But Up to Some Limit

In our experiment the revealed willingness to commit oneself is considerable higher than what
one observes in the real world (see Table 3). Interestingly, this percentage does not differ significantly
between treatments with self-commitment (when group size is 1) and those where one could break
through the social dilemma by committing others as well (in the treatments with groups of 31 or
61 participants). The same holds for the treatment where individuals were not committed to the group
choice (non-binding ban). In the experiment consumers reveal a stronger (conditional or unconditional)
willingness to buy more sustainable products than they do in the market place. If we combine
our experimental results with self-reported organic meat consumption of participants, the support
for the binding ban is not related to the purchase of sustainable product varieties in everyday life.
In our experimental environment both groups vote “yes” about equally often. Indeed, over 50%
of participants who said to have never bought organic meat before still voted in favour of obliging
themselves and others to spend their credit only on organic meat.

To check the influence of some other aspects on voting behaviour we checked the relation between
voting behaviour on the one hand and gender, household size, income, age, education level and
location on the other. Participants aged 70 or older are less likely to vote in favour of organic meat
than younger age groups (30% vs. 45% for participants aged between 30 and 40; p = 0.04). Similarly,
less educated participants are less likely to vote in favour of organic meat than higher educated
participants (36% vs. 45%, p = 0.032), and participants from the big urban areas are less likely to vote in
favour than the other participants (33% vs. 40%, p = 0.048). We did not find any significant differences
in voting behaviour for income, gender and house size.

3.2. Peer Pressure May Increase Support

To investigate the role of the social dilemma more explicitly, we look at the effect of varying group
size. As stated in Prediction 1, if participants view organic meat consumption as a social dilemma one
would expect the percentage of Yes voters to increase with group size. As can be observed in Table 3,
however, the shares of participants voting in favour of a binding ban are unrelated to group size,
and all differences between the three treatments are statistically insignificant: comparing the shares
in the standard groups of 31 (i.e., 42%) to those with group sizes 1 (51%) and 61 (50%), the relevant
χ2-tests yield insignificant p-values of 0.20 and 0.16, respectively (the difference between 51% and
50%, comparing groups of 1 and 61, is also not significant (p = 0.98)). These findings suggest that
participants do not seem to weigh the size of the potential collective gains against their individual costs
even though they were explicitly informed about the potential size of these collective gains before the
vote, which is in contrast to Prediction 1.
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Table 4. Percentage of participants willing to commit to buying organic meat, in the conditional
choice treatment.

Condition % of Yes Voters

(1) All other group members will also commit (100%) 57
(2) 22–29 group members will also commit (71–94%) 58
(3) 16–21 group members will also commit (52–68%) 54
(4) 9–15 group members will also commit (29–48%) 42
(5) 1–8 group members will also commit (3–26%) 39
(6) No other group members will commit (0%) 43

Percentage of participants who voted Yes, under
at least one of the conditions (1–6) above 76

While in this experiment the actual size of collective gains barely seems to matter, expectations
with respect to the behaviour of others do seem to play a role. Whether people are willing to commit
themselves turns out to be a function of other people’s willingness to commit, apart from being actual
or expected willingness. To substantiate this outcome one has to compare the percentages of Yes
voters in the main (unconditional) binding ban treatment with the conditional choice treatment where
group size is similar (31). In the unconditional treatment, 42% of the participants vote in favour of
the binding agreement, which is virtually identical to the 43% of the participants in the conditional
choice treatment reporting that they will commit to buying organic meat even if no other group
member would commit (compare Tables 3 and 4). This percentage of 43% is also not significantly
different from the 51% of Yes votes in the binding ban treatment with group size 1 (χ2 test gives
p = 0.53). However, participants were more willing to commit to buying organic meat if they were
sure that at least some other members of their group would do the same. Table 4 shows the larger
the number of others willing to commit, the higher the percentage of participants willing to commit
as well. Statistically, the percentage of Yes voters is significantly higher if more than half of the other
group members would also commit (Conditions 1–3; see Table 4), than if less than half would also
commit (Conditions 4 and 5), or than if nobody would commit (Condition 6), This finding is consistent
with Prediction 2. (McNemar tests, comparing Conditions 1–3 with 4 and 5: p = 0.002–0.008. p-values
for the differences between Conditions 1 versus 6, 2 versus 6, and 3 versus 6) are 0.054, 0.038 and 0.093,
respectively.) Finally, no less than 76% of the participants in the conditional choice treatment were
willing to commit themselves in at least one of the six conditions, a percentage that is significantly
larger than in the binding ban treatment (p < 0.01, χ2-test).

Conditionality may have also played a role in the decisions of participants in the non-conditional
binding ban treatments. Indeed, Figure 1 shows a positive correlation between participants’ own votes
and their expectations regarding voting behaviour of the other group members: participants who
expected more other members of their group to vote in favour of the binding agreement, also voted
more in favour themselves, and thus were more willing to commit themselves as well as the other
30 or 60 members of their group to buying only organic meat. In addition, in the individual commitment
treatment (i.e., with group size 1, where one’s decisions had no consequences for others), this positive
correlation between own decision and expectation can be observed. This comparison suggests that
conditionality—perhaps unconsciously—also played a role in these non-conditional treatments.
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Figure 1. Percentage of participants who voted in favour of the binding agreement to buying only
organic meat as a function of their expectations about voting behaviour of others in their group
or treatment.

3.3. Freedom of Choice Preferred over Restrictive Regulation

To examine the question what type of policy governments might use we included a non-binding
ban and a subsidy treatment, both with group size 31. In the non-binding ban treatment, where
participants could only cast an advisory vote, 50% of the participants voted “Yes” versus 42% in the
binding ban treatment. The difference between these two treatments is not significant (p = 0.14, χ2-test),
in contrast to Prediction 3. Thus, it seems that participants were not more prone to yea-saying in
the non-binding ban treatment, nor do we observe any evidence that they tried to influence their
peers’ behaviour (trying to induce them to purchase organic meat, while they themselves spent their
budget on conventional meat). Indeed, the participants voted more or less according to their intentions:
55% of the participants in the non-binding treatment actually spend their budget on organic meat,
and all participants who voted in favour of spending the budgets on organic meat effectively did so
themselves too even though the vote was non-binding (not for others, but also not for oneself).

In the subsidy treatment, participants could vote as to whether the credit should only be used
for compensating the additional costs of organic meat, or whether all group members should be free to
spend their budget. As explained in Section 2, the difference between the binding ban and subsidy
treatment is primarily a matter of framing, which should not affect behaviour. However, as stated in
Prediction 4, if anything we would expect less Yes votes in the subsidy treatment because voting in
favour of the subsidy is weakly less financially attractive than voting in favour of the binding ban
(if people would spend only part of their budget on purchasing organic meat and the other part on
conventional meat; see footnote 9). However, the results show that subsidies are clearly preferred:
a significantly higher percentage of participants voted Yes in the subsidy treatment compared to the
binding ban treatment (see bottom panel of Table 3, 57% versus 42%, χ2-test gives p = 0.01). Potential
explanations include that participants prefer collective measure that leave the freedom of choice intact
(such as subsidies) over restrictive regulations (such as a ban on buying non-organic meat), or that
the use of the term subsidy triggers more positive responses. This outcome is consistent with earlier
experimental evidence showing that participants who could invest in energy-saving technologies
did so more often when the technologies were subsidized, even if this investment (including the
subsidy) would be against their own interest from a purely financial perspective [59]. A subsidy
may be perceived to be less coercive and less inflicting than a binding ban, and therefore may be
supported more.
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3.4. Additional Results from Survey Questions

Our experimental results imply that individual, moral considerations are more leading in
sustainable consumption issues than social dilemma considerations. In this section we present some
additional evidence from the post-experimental questionnaire to support our claim.

At the end of the experiment, we invited respondents to fill out a short questionnaire to explain
the motivations behind their choices. While the gist of the questions was the same, participants were
offered different versions of the survey, depending as to whether they had voted in favour or against
the budget being spent on organic meat (see Table 5). If they had voted in favour, we asked whether
animal welfare was an important consideration of the decision maker, whether the environment was
important, whether the price of meat was unimportant, etc. We asked participants who had voted
against the budgets being spent on organic meat more or less the reverse questions—are animal welfare
considerations or the environment relatively unimportant in your decision making, is the price of meat
important? Both Yes and No voters could choose four options from the list of motives at a maximum.
The results of the survey outcomes for the main treatment (binding ban with group size of 31) are
shown in Table 5. The outcomes of the other treatments are very similar. For example, in all treatments
animal welfare and environment are chosen most frequently by Yes voters, whereas for No voters the
price and the averseness to imposing rules on others are most important. Because not all motives are
equally valid in all treatments (and the list is not exactly the same for all treatments), the table only
shows the results of the main treatment.

Table 5. Motives for voting in favour of or against the proposition and the percentage of participants
who have selected the motive in the main treatment.

Motivations of Participants
Who Voted in Favour of the

Binding Ban

Number of
Participants Who
Agreed with the

Stated Motivation

Motivations of Participants Who
Voted Against of the Binding Ban

Number of
Participants Who
Agreed with the

Stated Motivation

animal welfare is important to me 66 animal welfare is less important
to me 2

environment is important to me 43 environment is not so important
to me 1

organic meat is healthier than
non-organic meat 30 non-organic meat is healthier than

organic meat 1

organic meat tastes better than
non-organic meat 28 non-organic meat tastes better than

organic meat 4

I want others to also buy
organic meat 28 I do not want to impose on others to

buy organic meat 75

organic meat is readily available 24 organic meat is poorly available 19

other considerations 24 other considerations 8

I'm not the only one in buying
organic meat 15 n.a. -

I think there are plenty of others
will vote for the proposition 13 I think too few others will vote for

the proposition 17

the price of meat is less
important to me 10 the price of meat is very

important to me 61

Note: Participants could select up to four motives. Results are for the main treatment (binding ban, group size 31).

The table allows for several interesting observations. First, and not surprisingly, those who voted
in favour of spending the budgets on organic meat indicated that animal welfare was an important
consideration in their decision process, and so was the environment. Two other motivations standing
out in this group are taste and health perceptions. The statement that the price of meat was a not so
important consideration was not selected very often by the Yes voters. However, cost considerations
were important for those who voted against spending the budgets on organic meat (10 vs. 61). Quite
surprisingly, however, is that the latter group essentially did not indicate that animal welfare and the
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environment were unimportant to them (only 1 of the No voters chose this option). The overriding
reason for the No voters to vote against the ban on spending the budgets on conventional meat is
their unwillingness to impose rules on others—75 of the No voters chose this option. This holds for all
relevant treatments (this question was not asked in the individual commitment treatment, with group
size 1). Thus, even in the advisory treatment, where the voting outcome was not binding, the reluctance
to “force” a rule on others was a frequently mentioned motive, which was chosen more often than the
other motives, including the price. Finally, although a substantial share of the Yes voters indicated
others should also buy organic meat, this motive is clearly less prevalent than animal welfare and
environmental considerations.

These survey results suggest that No voters were motivated not only by concerns about the higher
individual cost of sustainable products, but also and to a very large extent by their reluctance to impose
rules and regulations on others. Participants who said they did not want to impose a rule on others,
may have been driven primarily by their dislike of being bound by rules themselves. One may wonder
whether this holds for any type of rules or only for specific ones, for example regulations for which
they feel responsible. Participants might indeed be in favour of government intervention because they
would not have to impose a rule themselves in that case.

To find out to what extent people think that the government should take measures to increase
sustainability we also asked participants as to whether the government should impose stricter
regulations to improve animal welfare. As part of this question, we explicitly pointed out that such
stricter standards would improve the welfare of livestock but would also require significantly higher
prices. The results (see Table 6) show that about two-thirds of the participants answered that the
government should be stricter and that stricter rules were a very good or good idea, while a minority
(7%) strongly disagreed or disagreed. These results are in line with those of a previous study [33], in
which participants were asked the (similarly hypothetical) question as to whether they considered
sustainability important, and who should take the lead. Not surprisingly, participants who voted
in favour of a binding agreement in our experiment are more supportive of stricter government
interventions than No voters. However, even among the latter group, only 10% of the participants
considered stricter government behaviour or regulations a bad or very bad idea while about half were
in favour of stricter regulations.

Table 6. Opinions of participants (%) as to whether the government should impose stricter regulations
to improve animal welfare.

Voting Behaviour in Experiment

Against For All

Should the Government Be More, or Less, Strict? a

Stricter/Much stricter 47 79 64
Neutral 50 21 35
Less strict/Much less strict 2 0 1

What Would You Think If the Government Imposed Stricter Regulations on Meat
Production? b

Good/Very good idea 50 84 68
Neutral 41 14 26
Bad/Very bad idea 9 3 6

a The full question was: “Should the government be more, or less, strict in order to improve animal welfare?
Compared to the present situation, the government should be....:” (much stricter, stricter, not more strict or less
strict, less strict, much less strict); b The full question was: “If the government decided to impose stricter regulations
on meat production, this would have the following consequences: - Animal welfare would be improved; - Meat
in the supermarket would become more expensive; - You would be sure that all the meat you buy comes from
animal-friendly production systems. What would you think about this? (very good, good, not good not bad, bad,
very bad).
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A final interesting (and related) finding is on the participants’ ex-post satisfaction with the voting
outcome of their group (see Table 7). As expected, participants whose group voting outcome turned
out to be different from their own votes were less satisfied than participants who decided similarly as
their group. This is clear by comparing Columns 1 and 4 in Table 7 on the one hand and Columns 2
and 3 on the other hand. The least satisfied of all participants were those who had voted in favour of a
ban on non-organic meat, but whose group decided against it (Column 3 in Table 7). This is somewhat
surprising because they at least kept the freedom to buy organic meat, whereas “No voters in Yes
groups” (Column 2) lost this freedom of choice. Apparently, it is even more disappointing not to be
able to commit yourself and others to buying organic meat, than to be bound by a rule you did not
want in the first place. In general, the satisfaction scores are not very sensitive to the treatment.

Table 7. Participants’ satisfaction with the voting outcome in their group, conditional on their own
vote.*

Voting behaviour (1) (2) (3) (4)

Majority vote was Yes Yes No No
Own vote was Yes No Yes No

Satisfaction scores

Binding ban 5.8 a 4.5 a 3.4 a 5.8 b

Binding subsidy 5.8 b 4.3 b - -

* Satisfaction scores ranging from 1 (very dissatisfied) to 7 (very satisfied); a score of 4 means neither satisfied nor
dissatisfied. Standard deviations of the means: a = 0.1, b = 0.2. No observations because the majority vote in all
groups was Yes.

3.5. Discussion

We find that the combination of experimental results and survey outcomes provides little support
for the hypothesis that participants view organic meat consumption as a social dilemma. If anything,
participants perceive the choice of the type of meat as a decision every household should be free to take.
They seem to be caught in a moral dilemma, not only about their individual trade-off in weighing their
own (perceived) financial costs and benefits, but also how to take the effects of their decision on others
into account, in particular the moral costs of limiting other peoples’ room for decision making. As most
people are conditionally cooperative as well, participants are significantly more likely to voluntarily
commit themselves to purchasing organic meat if (all) others voluntarily do so as well, than to force
others (and themselves) to purchasing organic meat by means of voting in favour of a ban on the
consumption of conventional meat. Finally, the reluctance to impose rules mainly seems to apply at
the level of the individual (i.e., if the individual has to decide), whereas government interventions and
regulations are acceptable for a large majority of participants even if those are bans of less sustainable
product varieties.

4. Conclusions

In this paper, we have explored whether social dilemma considerations play a role in individual
decisions regarding sustainability problems—in addition to more personal considerations such as
moral concerns. Wicked sustainability problems are hard to experiment with, and therefore we selected
a consumption problem that shares some of the key characteristics of the sustainability challenge society
faces: meat consumption and animal welfare. We have conducted a large scale (semi-)field experiment
with more than 600 participating households, who received budgets to be spent on either organic or
conventional meat. An important characteristic of our experiment is that decisions of participants had
financial consequences as well as (potential) consequences at home or in the supermarket, not in a lab.
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We have implemented several treatments to test whether people tend to view sustainable
consumption as a social dilemma—as typically argued by economists—or as a moral dilemma
instead. Our experimental results imply that moral considerations are more leading in sustainable
consumption issues than social dilemma considerations. The share of households voting in favour
of a binding commitment to only buy organic meat does not systematically change if groups are
increased from one household (i.e., individual decision making) to 31 households or 61 households.
Nevertheless, participants are significantly more likely to voluntarily commit themselves to purchasing
organic meat conditional if many others voluntarily do so as well than if they could force others
(and themselves) to purchasing organic meat. This finding suggests that social considerations are not
completely absent. Finally, support for subsidies on the consumption of organic meat is larger than the
support for the ban on conventional meat, even though the former is financially less attractive. Survey
responses indicate that many people are reluctant to restrict the choice set of one’s peers, but at the
same time also suggest substantial support for the government to regulate unsustainable product
varieties. The insights obtained have potentially important consequences for policies aimed at fostering
sustainable consumption. Consumers are not opposed to government interventions, albeit that moral
considerations are more important for the support for government intervention than social dilemma
considerations. In addition, less restrictive policies (such as subsidies) seem to receive larger support
than more restrictive ones (such as bans). However, because of the moral dimension, even less invasive
instruments—such as nudges [60]—may be very effective too.

Of course, our study has several limitations and the results cannot be translated one-on-one to
all sustainability issues we currently face (such as climate change and biodiversity conservation),
even though the decision-making process and purchases happened to take place in the participants’
natural environments. For instance, the duration and scope of the experiment were limited to one
week’s meat consumption. Hence, we cannot say much about the implications for a longer period of
time or other products. In addition, the support in favour of the sustainable choice would probably be
lower if the experiment lasted longer or would have been repeated. Therefore, we might consider our
findings as an upper bound for people’s longer-term preferences. On the other hand, and in contrast
to more traditional techniques such as surveys and contingent valuation studies, the decisions taken
by participants in our experiment had real financial consequences, and hence our experiment is likely
to have captured their real preferences.
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Appendix A. Setup and instructions of the ‘binding ban’ treatment—the main treatment.

This appendix describes in detail the treatment in which participants had to vote on banning the
purchase of non-organic meat. The instructions for the other treatments are similar (and available upon
request). In this treatment, the majority vote was binding: in the week following the poll, participants
had to buy meat in compliance with their group’s decision (only organic meat; or whichever they
preferred: organic or non-organic). Before the vote, participants were provided with the following
information on organic meat:

Organic meat comes from animals that have had a better life than animals raised in intensive livestock
systems (also known as bio-industry or factory farming). Pigs can go outside and root in the mud. Chickens
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can scratch around. Cows graze in the fields for the greater part of the year. The animal houses have windows,
fresh air coming in, and straw bedding. Independent scientific research by Wageningen University has shown
that animal welfare on organic farms is higher (animals are less stressed, less anxious, etc.) than on conventional
factory farms.

Nowadays organic meat can be bought in most supermarkets. If more people buy organic meat, livestock
production in the Netherlands will become more animal-friendly.

However, organic meat is on average about twice as expensive as conventional (non-organic) meat.
At present, the vast majority of Dutch households buy non-organic meat. As a result, animal welfare is

hardly improving. If more people switch to buying organic meat, more animals will get a better life.

Next, participants were divided into groups of 31 each. This group size was deemed sufficient
for a convincing gain in animal welfare if all group members were to buy organic meat, compared
to the effect of just one participant buying organic meat. Before the vote took place, all participants
were informed that a certain amount of money had been reserved for each of them, as a kind of
shopping credit. This credit roughly covered the additional expenses of buying organic meat instead of
non-organic meat, for one week, for one household. These additional costs were estimated at 7 euros
for an adult and 4 euros for a child. Daily meat consumption was assumed to be 120 g for adults
and 70 g for children. Each participant was informed how much credit was reserved for him or her,
based on the size and composition of their household. The remainder of this example is based on a
two-adult household, with a credit of 2 × 7 = 14 Euros.

Next, the participants were shown the proposition to vote on:

All households shall use their credit only for buying organic meat.

Before the participants could vote on this proposition, the pros and cons of buying organic meat
were explained in more detail:

If all 31 households would use their credit for buying organic meat, this would have a greater impact than if
only one household would buy organic meat.

If 1 household switches to buying organic chicken breast, then each week 1 chicken will have a better life.
If all 31 households switch to buying organic chicken breast, then each week 40 chickens will have a better life.

However, organic meat is on average about twice as expensive as non-organic meat. The table below shows,
for three kinds of meat, how much meat you can buy with an average week budget for a household of your size.

Amount of meat that can be bought with 14 euros.

Non-organic Organic
Minced beef 2.9 kilos 1.3 kilos
Shoulder chop 2.5 kilos 1.3 kilos
Chicken breast 1.8 kilos 0.6 kilos

In the actual poll, the weights in this table were adjusted to the size and composition of the
household of the participant in question. This example table is based on a two-adult household. Next,
all participants were invited to cast their vote:

You are now invited to cast your vote on the following proposition:
“All 31 households shall use their credit only for buying organic meat.”
� I vote IN FAVOUR (I think that all 31 households should use their credit only for buying organic meat).
� I vote AGAINST (I think that all 31 households should be free to use their credit for buying organic or

non-organic meat).

After everyone had cast their vote, we calculated the results and informed the participants of
the voting outcome in their group. The majority decision was binding. Thus, if the majority of the
group was of the opinion that the credit should be used only for buying organic meat, then the
credit could be spent only on organic meat. In that case, participants were reimbursed only for their

53



Sustainability 2017, 9, 942

purchases of organic meat, up to their credit limit. If the majority had voted against the proposition,
then participants could decide for themselves whether to buy organic or non-organic meat. In that case
they were reimbursed for all their meat purchases, up to their credit limit. We checked the receipts to
ensure that participants had made their purchases in compliance with their group’s decision. In the
case that participants were free to choose between organic and non-organic meat, the receipts allowed
us to track their purchasing choices (Note: Although a binding vote is the most accurate method to
measure preferences, it may obscure the relation between preferences and ex post behaviour. If the
majority is in favour of spending the credit only on organic meat and the vote is binding, then some
members of the group will have to buy organic meat while they voted against it. As long as they value
animal welfare to some degree, they are better off buying organic meat. Moreover, they might as well
buy organic meat because the additional costs are covered by their credit: their expenses are the same
whether they buy organic or non-organic meat. Only when the majority is against using the credit only
for organic meat, we can gain insight into the relation between preferences and purchasing behaviour;
in that case, participants are free to choose whether to buy organic or non-organic meat, based on
their own preferences. As it happened very rarely that the group majority was against the statement,
the number of observations is too low to allow for a proper analysis).

In this ‘binding ban’ poll, all participants had to comply with the majority decision, and therefore
the optimum strategy for each individual was to vote truthfully: the poll question was ‘incentive
compatible’ [35,56]. For the individual participant, the probability of his/her vote being decisive
is small. However, in the case that there are already 15 votes in favour and 15 votes against the
proposition, the 31st voter who votes a socially desirable ‘yes’ despite feeling that that the collective
benefits are smaller than the individual costs, will afterwards regret his or her untruthful vote. As none
of the participants will know beforehand whether their vote will be the decisive one or not, the safest
strategy is to vote truthfully.
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Abstract: Collective efficacy—the belief that one’s group is capable of affecting relevant aspects of its
environment—has been highlighted as an important predictor of sustainable behavior. It increases
people’s collective action tendencies, and is important for fostering environmental behavioral change
beyond self-efficacy beliefs. The current study addresses two primary goals. First, we tested whether
the difficulty of a task increased collective efficacy, and thereby environmental intentions. Second,
we explored how collective and self-efficacy in concert predict such intentions. In a combined
field-and-survey study, 165 voluntary participants took part in a plastic reduction challenge that was
pretested as easy, moderate, or difficult. After being confronted with the task, participants completed
an online questionnaire in which, among other variables, specific and general self-efficacy, collective
efficacy, and pro-environmental intentions were measured—both general and plastic-reduction
specific. Results revealed that (a) collective efficacy was significantly stronger when task difficulty
was moderate rather than easy or difficult; and (b) that through specific collective and self-efficacy
perceptions, sustainable intentions were gauged—even when controlling for attitudes and social
norms. These findings suggest that collective efficacy beliefs are particularly relevant for attaining
environmental goals that are neither too easy nor too difficult, and could thus be valuable for
communication and policy strategies.

Keywords: collective efficacy; self-efficacy; sustainable behavior; pro-environmental behavior; plastic
use; social norms

1. Introduction

In the face of climatic change and increasingly severe environmental problems, it is evident
that humanity needs sustainable solutions to respond to such global challenges. Besides policy
measures and transnational cooperative efforts of various stakeholders (e.g., nations in the frame of
global climate summits, e.g., [1,2]), one part of the solution is individuals and their compliance with
sustainable behavioral options [3]. In fact, various approaches in environmental psychology suggest
pathways towards and barriers of pro-environmental action (e.g., [4–6]), and provide compelling
evidence for individual psychological processes determining pro-environmental responses. However,
it is also apparent that individual contributions, such as avoiding the use of plastic bags during
grocery shopping, are limited in their potential to effect change, if they are not carried out by
many. Therefore, identifying predictors of collective behavior represents an important endeavor to
understand and motivate pro-environmental action. One of these predictors is collective efficacy—the
belief that one’s group is capable of affecting important aspects of its environment (in the broader
sense of the term, not limited to the natural environment; [7]). The current study builds up on
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this idea that collective efficacy is an important predictor of pro-environmental action ([8–10]).
Yet, we extend previous research on the link between collective efficacy and pro-environmental
action, testing conditions under which environmental collective efficacy would be increased, and be
most predictive of pro-environmental intentions. Specifically, we argue that task difficulty—i.e., the
difficulty to perform a specific pro-environmental behavior—affects environmental collective efficacy
beliefs, and thereby, pro-environmental intentions. In addition, we draw from recent research that
suggests that environmental collective efficacy beliefs raise environmental self-efficacy beliefs, which
ultimately predict sustainable behavioral options [11,12]. In the context of plastic-reduction behavior,
we developed a combined field-survey-experiment to test these assumptions.

1.1. The Plastic Issue

Production and usage of plastic have been continuously rising since its discovery, reaching a
yearly total of about 220 million tons worldwide (of which about a quarter is being consumed in
Europe). For its production, high amounts of non-renewable, extremely environmentally-damaging
resources such as petroleum, ethylene, and coal are needed [13]. Not only does the extraction-process
of these resources yield very harmful consequences, but because of plastic’s incapability to decompose,
it remains in the environment for up to 500 years (see for example [14]). A huge amount of this
gathers in the oceans, where it has an uncountable amount of severe impacts on the environment
and its flora and fauna. Apart from the detrimental impacts of plastic(-waste) on the environment
and its pollution of rural as well as urban areas, plastic has even been detected in humans and is
suspected of causing various health risks [15]. Yet, despite our awareness about the various undesirable
consequences plastic already has today, the quantity of plastics produced worldwide in the first decade
of this century is equivalent to the total world production in the previous century [16]. Therefore,
governments of various states (e.g., Ireland) put a stop on the waste of plastic bags in stores by
introducing a fee for each bag, or even completely banning them. While such regulations are a valuable
contribution to the effort of global reduction of plastic waste, they force individuals into changing their
behavior. Beyond such regulatory approaches, Cherrier [17] has found that voluntary anti-consumption
involves environmental consciousness, and that repeatedly taking one’s own shopping bag leads to
greater reflection on the environmental impact of plastic bag consumption. This underlines the need
for tools that facilitate behavioral change complementing political top-down approaches that may
evoke reactance.

1.2. Collective Efficacy and Pro-Environmental Action

Human behavior is significantly determined by individuals’ belief in their self-efficacy.
This personal sense of their own capability to produce and regulate events in their lives is a
major incentive to act [18,19]. In fact, a lack of perceived self-efficacy can prevent individuals from
becoming active [20], and people even tend to avoid those activities they believe exceed their coping
capabilities [21]. In turn, a stronger belief in one’s self-efficacy relates to stronger efforts and resilience
to adversity [22], better job performance [23], higher satisfaction with relationships [24], and better
athletic performance [25]. With such broad effects of self-efficacy on human behavior (but see [25],
for a critical analysis of self-efficacy effects), it is plausible and empirically supported that self-efficacy
significantly predicts pro-environmental behavior. In fact, the more individuals perceive themselves as
self-efficacious, the more prone they are to act in favor of the natural environment [4,12,26]. Specifically,
recent evidence shows that self-efficacy beliefs can explain spill-over effects from easy sustainable
actions to more difficult ones [26]. Lauren, Fielding, Smith, and Louis [26] showed that previous
engagement in a relatively easy pro-environmental task (e.g., turning off water while brushing
teeth) was related to increased self-efficacy, which in turn predicted stronger engagement in more
difficult tasks nine months later (e.g., actual installment of water-saving devices). In other words:
Increasing individuals’ belief in their efficacy through acting pro-environmentally could foster future
pro-environmental action, even in other contexts.
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Yet, it is important to acknowledge that efficacy beliefs are not limited to individuals’ personal
self, but also connected to their collective self. Individuals can perceive their group as collectively
efficacious [19]. The belief that one’s own group is capable of affecting important aspects of
its environment is particularly relevant for understanding collective action, such as responses to
environmental degradation. Evidently, no individual alone will be able to mitigate climate change or
combat biodiversity loss. Consequently, it is necessary to understand the social processes that enable
individuals to act in concert (see also [27]). Thus, being a member of a group can change our beliefs
about which goals we can achieve. While as an individual, using one plastic bag more or less cannot
solve the plastic issue, people may feel that as a group, they have the power to make a difference.

Recent studies suggest that this perceived environmental collective efficacy is particularly
predictive of pro-environmental action. For example, Barth and colleagues [8] analyzed intentions
to use electric vehicles both in a purchasing and sharing scenario. Among other predictors such as
descriptive and ingroup norms, personal cost-benefit analyses, knowledge and experience, collective
efficacy was assessed and predicted stronger intentions both in the purchasing and the sharing
scenario. Similarly, collective efficacy beliefs were more strongly connected to the choice of a more
environmentally sustainable travel option than self-efficacy beliefs [10]. These authors also showed
environmental collective efficacy beliefs to be a stronger predictor of peoples’ willingness to pay for
environmental protection than self-efficacy and attitudes [9]. Morton and colleagues [28] assessed
collective efficacy as individual’s perception of their group being efficacious in mitigating or dealing
with the consequences of climate change. Here, collective efficacy was a significant predictor
of private-sphere environmental actions (i.e., reducing household waste and non-green energy
consumption). Earlier, Homburg and Stolberg [29] found that appraisals of collective efficacy, rather
than self-efficacy, predicted pro-environmental intentions (see also [30]). While this evidence suggests
that we should focus on collective efficacy in order to promote sustainable behavior, more recent
evidence by Jugert and colleagues [12] suggests that a better understanding of the mechanisms
linking efficacy perceptions and sustainable behavior is needed. Specifically, these authors argued that
collective efficacy exerts its effects on sustainable behavior through raising perceptions of self-efficacy.
This process is explained by the model of group-based control that postulates individuals can derive
personal benefits (e.g., self-efficacy beliefs) from social groups because groups can make them
feel personally capable and in control [31,32]). In fact, Jugert et al. [12] could show that through
collective efficacy, individuals came to feel in control of their outcomes: People’s intention to act
was enhanced through providing a sense of efficacy transferred from the group to the self. Similarly,
using a qualitative research approach, Cocking and Drury [11] found that collective efficacy led to
a feeling of personal empowerment. Thus, with collective and self-efficacy being strong and closely
intertwined predictors of pro-environmental action, the current research seeks to understand under
which conditions their effect on sustainable behavior is particularly prominent.

1.3. Task Difficulty and Challenge Framing

Under which conditions do people feel most collectively efficacious to act pro-environmentally?
To our knowledge, there is little research specifically addressing this question. However, given that
collective efficacy is an important predictor for achieving societal change [7], answering this question
could provide insights into a powerful mechanism of sustainable action. Based on the idea that
task difficulty affects individuals’ performance following an inverted U-shape ([33]; for more recent
accounts, see [34,35]), we deem it plausible to assume that similarly, collective and self-efficacy beliefs
that precede performance may depend on the difficulty of a task at hand. According to research on the
inverted U-model, a moderate level of difficulty would result in strongest motivation to act compared
with a task that is too simple or too difficult (cf. [36]). Similarly, we predict that individuals would
perceive efficacy particularly for those tasks that are neither too difficult nor too easy. First, people may
either expect that fewer others would engage in the behavior when it is too difficult. Supporting this
assumption, Van Zomeren et al. [37] found that social action support significantly predicted collective
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efficacy. Second, behaviors that are easy usually have a weaker environmental impact per se. It is
likely that people believe actions that are too easy (e.g., refraining from plastic bags) to be unlikely to
make a big difference in environmental issues, even if they are collectively practiced. In other words,
when actions are too easy, the (potential) success may not translate into feeling collectively efficacious.
In short, this suggests that efficacy beliefs would be strongest for medium difficulty tasks.

1.4. Present Research

The present research thus provides two novel contributions to sustainable behavior: First and
foremost, we test whether task difficulty affects efficacy beliefs, and their relation to pro-environmental
intentions. Drawing from our reasoning above, we first hypothesize that (a) efficacy—both
self-and collective—is highest for tasks perceived to be of medium, rather than low or high,
difficulty. In a second step, we (b) hypothesize that collective efficacy is particularly predictive of
pro-environmental intentions through raising perceptions of self-efficacy. In statistical terms, we thus
expect a serial mediation effect such that medium task difficulty increases collective efficacy, which in
turn predicts higher self-efficacy. Ultimately, the higher perceived self-efficacy, the stronger individuals’
sustainability intentions. Finally, we test our predictions both with plastic-reduction-specific beliefs
and intentions as well as with more general sustainability beliefs and intentions.

The second contribution is our methodological approach. We combine a field experiment—
manipulating task difficulty in a playful approach through widely distributed cards presenting
“plastic reduction challenges”—with an online survey that assesses our dependent (collective efficacy,
pro-environmental intentions) and control variables (see below). This methodology is insofar
innovative as it maximizes external validity of the independent variable task difficulty while providing
internal validity of our primary dependent variables. Finally, in order to test the unique contribution
of our proposed model, we assessed additional constructs that relate to pro-environmental action.
Descriptive and injunctive norms (e.g., [38–42]) as well as attitudes (e.g., [5]) were selected for this study.

2. Materials and Methods

2.1. Design and Pretest of the Plastic Challenge Cards

In order to vary task difficulty, we designed playing cards with different challenges. The basic
idea was that people receiving the playing cards were challenged to behave in a more sustainable way
and after successful completion, sign the card and hand it on to challenge another person. The cards
were dark green and had the size of usual playing cards, so that they would easily fit into any purse or
pocket. The challenges were printed on the top of the cards, followed by empty fields for participants’
signatures. Participants were prompted to sign only once they completed the specific challenge that
was displayed on the card. Depending on the degree of challenge difficulty, the following wording
was used: “I carried my groceries home in either a fabric bag, a backpack, or a basket” (easy), “While
shopping, I bought all fruits and vegetables without plastic wrapping, and I consequently brought
them home in either a fabric bag, a backpack, or a basket.” (medium), and “I did my entire shopping
entirely without plastic. This means, that I neither bought plastic bags of any sorts nor did I buy any
other sort of plastic wrapping” (hard). On the flipside of the card, some information about plastic use
and its environmental problems was displayed. This information was identical across the conditions.
Figure 1 displays the medium condition of the task difficulty (We also manipulated the frame of the
wording with the goal of increasing collective efficacy [individual vs. collective wording]. However,
this variation had no effect [neither main nor interaction with task difficulty] on any of our dependent
variables and is thus not reported on further).

We conducted a pretest to make sure that the challenges we crafted were indeed selective so that
participants’ evaluation coincided with our proposed task difficulty. A brief questionnaire including
the challenges and the question “How difficult do you believe the following challenge is?”, rated
from 1 (very easy) to 7 (very difficult) was distributed to N = 60 passers-by in a public pedestrian
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area in a German town. In line with our expectations, we found a significant and strong main effect
of task difficulty, F(2, 57) = 86.41, p < 0.001, η2

p = 0.75, such that the easy task was rated easiest
(M = 1.56, SD = 1.12), the difficult task as most difficult (M = 5.02, SD = 1.7), and the moderate task
falling in between (M = 2.54, SD = 1.54). Thus, the pretest shows that the challenges were perceived as
differently difficult.

  
(a) (b) 

Figure 1. Back (Panel a) and front (Panel b) of the “medium difficulty” plastic challenge card.
Translation left panel, upper text: “Instructions: 1. Receive card, 2. Accept challenge, 3. Conduct
challenge, 4. Enter first name and place, check, 5. Go to website, 6. Hand over card”; Left panel, boxes:
“Why less plastic?”; Box 1: “If you and all other people in Germany would use reusable bags, more than
185.000 tons of plastic waste could be prevented”, Box 2: “Through reducing plastic, health problems
such as coronary diseases, liver problems, diabetes and infertility through hormone dysregulation could
be prevented”; Box 3: “In the northern pacific, a waste vortex the size of central Europe has developed
over the last decades. By using reusable bags, we can contribute to save our seas”; Right panel, main text:
“For our shopping, we bought all our fruits and vegetable without plastic wrapping and consequently
brought them home in either a fabric bag, a backpack or a basket”; Right panel, fields: “First name,
place”; Right panel, lower text: “Challenge accepted? Go to www.surveymonkey.com/s/geschafft5”.

2.2. Research Participants and Procedure

The plastic challenge cards were distributed in various towns and cities across Germany.
Altogether, 6000 cards were given out to people directly in face-to-face interactions in May and
June 2015. 165 participants (93 female, 58 male, 14 did not indicate gender, Mage = 31.7, SD = 12.4)
participated in the online survey after completion of the challenge. Of these, 73 (44%) indicated to be
students. If not indicated otherwise, all items in the online questionnaire were administered using
7-point Likert scales reaching from 1 (not true at all) to 7 (completely true) unless otherwise stated,
and for each construct, item scores were combined into a single mean score.
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2.3. Material

• Collective efficacy. Collective efficacy was measured with two general items “I am optimistic that
we as plastic challenge participants can protect the environment together”; “We as plastic challenge
participants have the capability to protect the environment”; (r = 0.90) and one plastic-specific
item (“I think we as plastic challenge participants can collectively protect the environment with
reducing plastic usage”). The items were formulated similarly to previous items assessing efficacy
beliefs [11,27] to fit the current study design.

• Self-efficacy. We gauged self-efficacy with two general items (“I am optimistic, that I can protect
the environment”; “I am capable of protecting the environment”; r = 0.87) and one plastic-specific
item (“I think that I am capable of protecting the environment by means of my personal plastic
reduction”). These were adapted questions from a questionnaire by [5] (In line with other
researchers, we measured efficacy perceptions with regard to individuals’ confidence in their
ability (e.g., [7,8,29]) rather than action-/behavior-directed, as Bandura’s conceptualization would
suggest. Hanss and colleagues ([43]) provide a comprehensive discussion of different approaches
to measure and conceptualize efficacy).

• Behavioral intentions. We tapped behavioral intentions with three general items (“I will try to
reduce my eco footprint in the next month”; “I intend to behave more environmentally friendly
in the following month”; and “I am planning to waste less of natural resources in the next
month”; α = 0.95) and one plastic-specific item (“I intend to abstain from plastic while shopping”).
These items were taken from the Green Behavior Intention Scale by [44].

• Descriptive norms. We inquired about descriptive norms with four items, adapted from [40].
Participants were asked to estimate the frequency with which “inhabitants of Germany try to
reduce plastic while shopping”; “inhabitants of their city try to reduce plastic while shopping”;
“friends and family try to reduce plastic while shopping”; and “the person that challenged them
tries to reduce plastic while shopping”. (α = 0.79).

• Injunctive norms. We measured injunctive norms with four items: “If I reduced plastic while
shopping, people that matter to me would (disapprove–approve)”; “Most people that matter to
me think that consuming less plastic while shopping is (undesirable–desirable)“; “Most people
that matter to me think that I should (not at all–very much) advocate for plastic consumption
reduction while shopping”; and “The person that challenged me to this card considers plastic
reduction while shopping as (irrelevant–very relevant)” (α = 0.66).

• Attitudes. In order to measure attitudes towards plastic use, we provided seven bi-polar
items on which participants were asked to rate how they perceive plastic consumption
while shopping (“good–bad”, “foolish–wise”, “harmful–useful”, uncomfortable—comfortable”,
“dissatisfactory—satisfactory”, “disadvantageous—advantageous”, and “negative—positive”).
Those items were adapted from [45] (α = 0.79).

• Demographics. At the end of the questionnaire, we gauged participants’ age, gender,
socio-economic status, and education status (student vs. non-student).

3. Results

Means, standard deviations, reliabilities, and bivariate correlations for all measures across
conditions are reported in Table 1. Number of participants by condition is depicted in Table 2. As can
be seen, the highest number of participants indicated having completed an easy challenge, the lowest
number of participants having completed the difficult challenge, and a number of participants
in-between completed the moderate challenge. Regarding our hypotheses, we first tested the effect
of task difficulty on collective and self-efficacy beliefs, both for plastic-specific and general items.
A MANOVA comparing the means of efficacy revealed significant main effects for plastic-specific
(F[2, 156] = 3.26, p = 0.041, η2

p = 0.04) and general (F[2, 156] = 3.82, p = 0.024, η2
p = 0.05) collective
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efficacy. For self-efficacy, there was a tendency for a main effect for plastic-specific (F[2, 156] = 2.61,
p = 0.077, η2

p = 0.03) self-efficacy, but no effect for general self-efficacy (F < 1).
As can be seen in Table 2, and in line with our predictions, collective efficacy beliefs were

most strongly pronounced when the task difficulty of the plastic reduction challenge was moderate.
Comparing the moderate condition with both the easy and the difficult condition revealed a significant
main effect for both plastic-specific (F[1, 158] = 6.5, p = 0.012, η2

p = .04) as well as general collective
efficacy (F[1, 158] = 7.65, p = 0.006, η2

p = 0.05), such that in the moderate condition (Mplastic = 5.14,
SDplastic = 1.42; Mgeneral = 5.09, SDgeneral = 1.48), collective efficacy was significantly higher
than in both other conditions (Mplastic = 4.44, SDplastic = 1.77; Mgeneral = 4.34, SDgeneral = 1.72).
For self-efficacy, however, there was a tendency for plastic-specific efficacy (F[1, 158] = 3.81, p = 0.053,
η2

p = 0.02) such that in the moderate condition (Mplastic = 6.14, SDplastic = 0.97), plastic-specific
efficacy was descriptively higher than in both other conditions (Mplastic = 5.68, SDplastic = 1.63).
There was no effect for general self-efficacy, F < 1. These findings suggest that the difficulty of the
plastic reduction task affected collective efficacy, but less so self-efficacy.

Table 1. Means, standard deviations, and bivariate correlations for all dependent and control variables,
across experimental groups.

M SD 1. 2. 3. 4. 5. 6. 7. 8. 9.

1. Collective
efficacy—plastic 4.69 1.69 — 0.91 * 0.51 * 0.53 * 0.40 * 0.38 * 0.31 * 0.23 * 0.27 *

2. Collective
efficacy—general 4.61 1.67 — 0.43 * 0.58 * 0.33 * 0.40 * 0.31 * 0.16 * 0.25 *

3. Self-efficacy—plastic 5.84 1.44 — 0.60 * 0.48 * 0.24 * 0.50 * 0.13 0.19 *

4. Self-efficacy—general 5.36 1.51 — 0.33 * 0.32 * 0.45 * 0.08 * 0.09 *

5. Sustainable
intentions—plastic 6.03 1.21 — 0.65 * 0.51 * 0.28 * 0.34 *

6. Sustainable
intentions—general 5.42 1.3 — 0.33 * 0.23 * 0.33 *

7. Attitudes 6.15 0.78 — 0.23 * 0.29 *

8. Descriptive norms 3.91 0.99 — 0.37 *

9. Injunctive norms 5.98 0.72 —

Note: N = 156–160, due to missing values. * p < 0.05, two-tailed.

Table 2. Means and standard deviations for collective and self-efficacy as a function of task difficulty.

Measure

Task Difficulty

Easy Medium Difficulty

M (SD) M (SD) M (SD)

Collective efficacy—plastic 4.40 (1.76) 5.14 (1.42) 4.58 (1.84)
Collective efficacy—general 4.31 (1.72) 5.1 (1.48) 4.46 (1.75)

Self-efficacy—plastic 5.77 (1.55) 6.14 (0.97) 5.42 (1.86)
Self-efficacy—general 5.29 (1.6) 5.46 (1.26) 5.33 (1.77)

N (participants) 78 58 29

Note: A higher score indicates higher efficacy, except for last line. Chi2-Analysis shows that cases are not equally
distributed between levels of task difficulty, X2 (2,165) = 22.07, p < 0.001.

In a second step, we tested our serial mediation hypothesis. Specifically, we predicted an indirect
effect of task difficulty on sustainable intentions via collective and self-efficacy. To test this assumption,
we ran two statistical models, one each for plastic-specific and general efficacy beliefs and sustainable
intentions. We conducted analyses of the assumed indirect effects with bootstrapping resamples,
computing confidence intervals of an indirect effect—a method preferred to the normal theory
approach, which assumes the often violated assumption of normality of the sampling distribution of
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the indirect effect [46]. An indirect effect as the one we propose here is deemed significant with 95%
confidence if “0” is not within the 95% confidence interval. To test our indirect effects, we used the
SPSS process macro (Model 6; [46]) with 5000 bootstrapping resamples. Task difficulty was recoded so
that the moderate condition could be compared with both the easy and the medium conditions that
were collapsed into one group (1 = moderate task difficulty, 0 = otherwise) before analyses.

In line with our expectations, there was a significant sequential indirect effect of task difficulty
via plastic-specific collective and self-efficacy on plastic reduction intentions, B = 0.10, SE = 0.06,
bias-corrected 95% CI [0.02; 0.24]. This effect remained significant even after controlling for covariates
(injunctive and descriptive norms, attitudes), B = 0.04, SE = 0.03, bias-corrected 95% CI [0.003; 0.11].
Thus, a moderate task difficulty—compared with an easy or difficult task—increased sustainable
intentions through a process of increased collective efficacy and subsequently increased self-efficacy
(see Figure 2). To gauge additional evidence of this proposed process, we also tested the reverse
pathway that task difficulty first increased self-efficacy, which in turn increased collective efficacy to
predict sustainable intentions. This model, however, was substantially weaker, B = 0.04, SE = 0.03,
bias-corrected 95% CI [0.005; 124], and non-significant when controlling for the covariates above,
B = 0.01, SE = 0.01, bias-corrected 95% CI [−0.003; 0.06], supporting our suggested sequence.

Figure 2. Indirect effect of task difficulty via collective and self-efficacy for plastic-specific efficacy and
intentions. Note: N = 155, due to missing values. Coefficients are unstandardized, with standard errors
in brackets. Model without controlling for the covariates.

We also tested the model for general collective and self-efficacy on general sustainable intentions.
For these, there was no significant sequential indirect effect, B = 0.05, SE = 0.04, bias-corrected 95% CI
[−0.001; 0.15]. Controlling for the covariates did not improve the indirect effect, B = 0.02, SE = 0.03,
bias-corrected 95% CI [−0.02; 0.10]. Also, there was no reverse mediation with self-efficacy first,
followed by collective efficacy, B = 0.03, SE = 0.04, bias-corrected 95% CI [−0.04; 0.13]. Note, however,
that there was an indirect effect of task difficulty via collective efficacy alone, B = 0.19, SE = 0.09,
bias-corrected 95% CI [0.06; 0.42], suggesting that collective efficacy may indeed play a more important
role for such collective tasks than self-efficacy.

The separate steps of the serial mediation were also significant: There was an indirect effect of
task difficulty on self-efficacy via collective efficacy for plastic specific efficacy, B = 0.15, SE = 0.06,
bias-corrected 95% CI [0.04; 0.30], as well as for general sustainable efficacy, B = 0.20, SE = 0.08,
bias-corrected 95% CI [0.06; 0.37].

For intentions, there was an indirect effect of collective efficacy on plastic specific intentions via
self-efficacy, B = 0.14, SE = 0.05, bias-corrected 95% CI [0.06; 0.25], but not for general sustainable
intentions, B = 0.06, SE = 0.04, bias-corrected 95% CI [−0.02; 0.15], resembling the non-significant full
sequential model above.

4. Discussion

Responding to climate and environmental crises requires the collective efforts of many. It is
therefore necessary to understand the conditions under which people perceive a collective to be
effective in reaching its goal [7,19]. The current study contributes significantly to this understanding,
showing that collective efficacy beliefs depend on the perceived difficulty of a particular task. When the
task difficulty was medium, rather than low or high, collective efficacy beliefs were strongest, and in
turn, most predictive of pro-environmental intentions. In addition, this experiment suggests that
collective efficacy beliefs can influence self-efficacy beliefs that in turn result in sustainable behavior
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(see also [12]). Thus, even without a direct effect of the task difficulty manipulation on sustainability,
it did indirectly make a difference via increasing participants’ collective and self-efficacy perceptions.
This evidence is both theoretically as well as practically relevant.

First, the current study suggests that collective efficacy is not always such a powerful predictor as
suggested in previous research. Apparently, a task that is perceived to be of moderate difficulty seems
appropriate to induce a maximum of collective efficacy beliefs. Our findings thus parallel previous
research on the effects of task difficulty on performance (e.g., [34–36]), suggesting that task-related
changes in performance may be due to changes in collective efficacy beliefs. This is relevant for
research on collective and pro-environmental action as it shows that depending on how difficult
societal challenges are, different feelings of what people can achieve emerge. Thus, this study may
provide a starting point for more rigorously assessing the conditions that make people trust (or not
trust) in their capabilities to foster change, and thus has clear implications for sustainability policy
making (see below).

Second, the sequential model we propose here suggests that effects of collective efficacy should be
understood as depending on changes in self-efficacy. As Jugert et al. [12] suggest, self-efficacy seems a
necessary ingredient that drives the effects of collective efficacy on behavioral outcomes. Importantly,
in our experiment, this sequential indirect effect was only statistically significant for plastic-specific
behaviors—not surprisingly, given that the challenge we asked participants to perform dealt with the
reduction of plastic use. However, for research on spillover effects (for a review, see [47]), it is helpful
to know that task difficulty of a topic-specific challenge (as in our case, a plastic reduction task) can
also increase general collective efficacy beliefs that might in turn enhance pro-environmental behavior
in other domains—a finding in line with [26], who show that self-efficacy beliefs mediate between less
difficult and more difficult behaviors. Our findings nicely complement this research, suggesting that
such spill-over can also be mediated via collective efficacy beliefs.

Interestingly, while our model received support such that strongest efficacy was reported for
a medium task, most participants who took part in the survey completed the easy task. This is
not surprising, given that this task, compared with the medium and difficult task, was the least
time consuming task. Participants could just do this casually, without extended planning of grocery
shopping. In other words, an easy task may result in stronger response rates but lower efficacy
beliefs and a moderate task in lower response rates but higher efficacy beliefs—that in turn predict
future intentions and behavior. This information may be particularly relevant to policy makers and
practitioners working in sustainability campaigning.

• Policy implications. The trade-off between responses to more or less difficult tasks and perceived
(collective) efficacy is informative for policy making as it shows that people may more easily
engage in behaviors that cost little but feel more efficacious through performing somewhat
more difficult behaviors. The latter, however, may be performed by fewer individuals. Thus,
it is important to identify sustainable actions that are moderately difficult but at the same time
appealing enough on other dimensions (e.g., time efficient) in order to result in stronger response
rates. We thus believe that the current experiment suggests applications in the field of policy
communication and campaigning. Based on the current findings, it seems helpful to craft
policy measures—or at least their way of communication—in a way that enables individuals to
collectively address issues through moderate “behavioral challenges”. For example, providing
a community with information about moderate behaviors needed to achieve energy autonomy
could increase their collective efficacy to actually engage in such an endeavor, increasing people’s
self-efficacy to ultimately act. Focus groups or representative surveys could help in identifying
broad concepts of difficulty in the public. Of course, such policy measures need to be flanked by
additional psychological concepts such as subjects of justice [48], intergenerational and ecological
justice appraisals [49], as well as others. Yet, gaining knowledge about possibilities to directly
encourage individuals through raising their efficacy beliefs represent an encouraging path to
take. Specifically, it could be a fruitful step to investigate the underlying dimensions of difficulty

66



Sustainability 2017, 9, 200

(e.g., economic cost, psychological cost, time, effort, etc.) to understand the difficulty—efficacy
trade-off described above.

• Limitations. The limitations of this work also deserve comment. It is in the nature of field
experiments that we cannot control every potential confounding variable. First of all, cards were
handed out to participants in public spaces with the plea to fill out the online survey (link and
QR-Code given at the bottom of the cards) after completing the challenge. Consequently, there
was no direct means of ensuring that participants in the different conditions participated to equal
extents. This implies that we do not know about the individual reasons of why participants did
or did not fill out the survey. Additionally, we do not know how much time passed between
participants’ receiving their card and engaging in the challenge neither do we know the time lag
between completion of the task and survey participation. These points notwithstanding, it is even
more intriguing that the difficulty of the task influenced beliefs and intentions in the subsequent
online questionnaire. A second issue that needs clarification is the perceived difficulty of the
task. While our pretest was successful in showing that our manipulation resulted in the expected
difficulty ratings (yet, with the medium difficulty being statistically somewhat closer to the easy
than the difficult task), future studies should implement a methodology that allows participants
to select their preferred task difficulty. In our study, participants were confronted with one of
the three difficulties at random so that it is likely that “moderate difficulty” could be easy for
some, and hard for others. In this line, it is important to mention that the different tasks yielded
differing environmental impacts depending on consumption patterns and specific products that
participants would purchase while completing the challenge (e.g., glass containers might, under
certain circumstances, yield worse environmental impact than the equivalent plastic container).
We assume that the great majority of participants did not possess the necessary background
knowledge to take this into consideration when consequently rating one’s own efficacy beliefs
concerning the behavior change. It is also possible that people from various socio-structural
backgrounds (e.g., students vs. non-students) perceive task difficulty differently. Unfortunately,
our pretest data did not include such a ratio.

• Future research. Finally, we encourage future researchers to link self- and collective efficacy more
strongly to the issue of private vs. public sphere behavior [3]. While it is quite plausible to assume
that private sphere behavior (i.e., personal practice) may be less influenced by collective efficacy
beliefs than public sphere behavior (i.e., civic action), some empirical evidence suggests otherwise.
For example, Morton and colleagues [29] showed that collective efficacy predicted private sphere
behavior (specifically, reducing household waste and non-green energy consumption); similarly,
Lubell and colleagues [50], using a rational choice framework, came to similar conclusions
(see also [30,31]). These findings show that collective efficacy is also important in private sphere
settings—a view researchers have just begun to acknowledge (see also [11]). Yet, it would be
informative and important to understand whether different aspects of efficacy relate to different
private or public behaviors (see [51,52])—and whether such efficacy beliefs could be gauged by
identification with groups that support sustainability causes.

5. Conclusions

To conclude, we believe that this study sheds a light on the boundary conditions of a potentially
powerful route to sustainable intentions. Convincing individuals of their collective ability to achieve
change could ultimately lead to collective efforts for attaining environmental goals, and it seems
that one way to trigger these collective beliefs is through providing and developing moderately
challenging goals.
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Abstract: In light of global climate change the relevance of sustainable food consumption is growing,
yet access to it has not correspondingly developed. This paper addresses the issue of accessing
sustainable food from a practice theories perspective. The case of students in Paris is examined
by means of interviews and participant observation. Four indicators serve to structure the results,
i.e., mode of recruitment, mode of engagement, degree of commitment, and bundles of practices.
Based on this analysis, three types are constructed, each with distinct access issues. We conclude that
access to sustainable food is not necessarily determined by financial means only, nor by individual
attitudes, but should be analysed as embedded in the complex dynamics of multiple social practices.
Building on these insights means that more attention for the actual practice of accessing sustainable
food, the different elements, and bundles involved is needed when looking for ways to increase
access to sustainable food.

Keywords: sustainable consumption; food access; practice theories

1. Introduction

A call for the consumption of more sustainable food is increasingly heard [1,2]. To achieve this
aim, a crucial element is how to advance access to sustainable food in order to make buying sustainable
food more feasible. Some scholars argue that improved information provision about the sustainability
of food will enhance access (see e.g., [3]). Behind this approach lies the assumption of a conscious
consumer who makes rational decisions based on information and price. Yet, this expectation fails
to address the so-called attitude-behaviour gap, or knowledge-to-action gap [4,5]. This means that
consumers do not always straightforwardly act upon the knowledge on sustainability provided to
them, but rather are also guided by other issues, including material, mental, and social barriers.
Other literature primarily emphasizes the role of the supply side and the physical environment
in accessing healthy and sustainable food (see [6,7] for an overview). Financial circumstances of
consumers are also frequently flagged as a major factor determining access to sustainable food [7,8].

Critics of all of these interpretations of access instead call for more attention to the role of the broader
“food environment” and consumers’ interactions with it [4–6]. These authors argue that understanding
access as dictated by information, financial circumstances, or supply-side dynamics only, overlooks crucial
factors, like the social and cultural environment, as well as personal preferences. Rather, access should be
explained within the context of people’s “lived experiences” [7]. Such an approach warrants a qualitative
study from a consumers’ perspective, to complement the existing primarily quantitative research focussed
on consumer values and attitudes (see e.g., [2,9,10]).

In order to conduct such a study, the body of practice theories offers insightful theoretical and
analytical tools (see [8–11]). With their focus on social practice as the basic unit of analysis instead
of overstating either individual actors or social structures, practice theories start from daily routines
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and habits to explain social reality. When applied to the question of access to sustainable food,
a practice theoretical outlook can provide an analytical framework that moves beyond deterministic
explanations. This paper shows how access is embedded in practices and how this conceptualization
contributes to identifying what relevant elements enable access to sustainable food and to the
embedded understanding of what sustainable food actually entails.

The main aim of this paper is to provide a theoretical contribution to the debate on sustainable
food consumption by illustrating how a practice theoretical approach serves particularly well to
explain the dynamics of consumption and access. In light of this aim, a case study is selected to inform
our analysis as much as possible [11], guided by the following question: what are the practices of
buying sustainable food and which access issues are prevalent in them? The case of students in Paris
was chosen to study buying practices and access dynamics for several reasons. Firstly, students are
going through a transitional phase. Having recently left their parents’ home with its meanings, habits,
and lifestyle, students enter a stage where they are faced with the challenge of developing their own
perspectives and routines, in a context of significant budgetary and space constraints. Secondly, in Paris
the supply of sustainable food is rather diverse, leading to a broad variety of potential buying practices.
Thirdly, students provide for an interesting population in terms of financial circumstances, as they
often have to live on a tight budget, especially challenging in Paris, which is characterized by high
costs of living and expensive groceries. Typically, students will have expensive and small rooms in
which they may not have fridges, freezers, or ovens at their disposal. Students in Paris may not be the
average food consumer, but through the in-depth study of the dynamics in their daily practices we
may generate more insights into the ways in which consumers more generally deal with sustainability
when accessing food.

This paper deals with “sustainable” food, but it is less concerned with the actual sustainability
of food choices. Instead, its main interest is how consumers make sense of sustainability in their
food buying-practices, as public perception of what constitutes environmentally-sustainable food
varies significantly. This study is, thus, specifically interested in the ways in which consumers
themselves understand sustainable food. Admittedly, “sustainability” is a broad term, which is
commonly conceptualized as consisting of three pillars: economic development, social development,
and environmental protection (see [9] for a recent consumption study using all three dimensions, [12] for a
more elaborate account). In French, however, this general concept of sustainability is difficult to translate.
We, therefore, chose to opt for the equivalent of “environmentally-friendly food” in the interviews,
thereby establishing a clear focus on the environmental dimension of sustainability. Beyond this
delimitation, however, interviewees were free to interpret the concept, leading to insights in what
consumers themselves considered as sustainable food.

The results of the case study are analysed based on a novel theoretical framework derived from
practice theories, serving to distinguish between people on the basis of their modes of recruitment,
modes of engagement, degrees of commitment, and bundles of practice. Our results indicate how
actual buying patterns differ between practitioners, how access is contingent and how mismatches can
occur between supply and demand. We conclude that access cannot, and should not, be considered
as the outcome of a singular practice, but that interactions between materials and infrastructure,
on the one hand, and consumer lifestyles with their temporalities and preferences, on the other,
play a crucial role.

The remainder of this paper is structured as follows. The next section introduces the theoretical
framework of practice theories, followed by an outline of the applied methodology in Section 3. In the
fourth section, the case study on students in Paris will be presented, and the closing section contains
the discussion and conclusion.

2. Theoretical Framework

The growing body of literature on practice theories (see i.e., [13–19]) contains rich insights for
consumption research, mainly due to their appreciation of routines and habits. Research on sustainable
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food consumption is particularly well served by these notions, as a large share of consumption takes
place on an non-deliberate level; “we consume in a state of distraction” (after [20]). At the same time,
routines can also be disrupted and change can come about, instigated for instance by developments
in the social and/or physical environment. This practice theoretical vocabulary is then particularly
insightful when considering the case of students, who go through a transitory phase during which
habits from the parental home are translated into a new environment and whereby routines are
challenged. These changes have consequences for both buying practices and access issues.

When operationalizing this practice theoretical literature into a conceptual framework
four indicators were selected. These indicators were drawn up inductively when interpreting the data
in order to analyse both performance and the entity of the practice [14]; i.e., to understand how the
actual “doings and sayings” in the practice are linked through meanings, ends, connections, etc. [21].
The indicators chosen to uncover this entity and consequently differentiate between access issues are:
mode of recruitment, mode of engagement, degree of commitment, and bundles of practice. First of all,
“mode of recruitment” into the practice [22] refers to the way in which practitioners were enrolled
in the practice of buying sustainable food. This indicator was chosen to underline the relevance of
considering social trajectories [14] and to shed more light on change: what are some of the elements
of practices that play a role in people changing their buying patterns to become a participant in the
practice of buying sustainable food?

The next two indicators (“mode of engagement” and “degree of commitment”) are borrowed
from Southerton [18], and elaborated further by Plessz and Gojard [23]. A practice contains multiple
“modes of engagement”, referring to the way in which practitioners engage in a practice, or in
Halkier [15] terms to the “emotional and normative orientations related to what and how to do
something” (p. 361). This indicator reflects the different ways in which practitioners make sense of their
own performances, particularly with regard to the status and place of their concerns with sustainability.

“Degree of commitment” to a practice, then, is “the value a practitioner attaches to the practice” [23]
(p. 174), or the extent to which practitioners are willing to “go out of their way”: going beyond
convenience and adapting their habits more fundamentally. This indicator can be used to reflect on the
viability of the practice in the face of change: how far does a practitioner’s commitment go and which
access obstacles will prove too much?

Finally, the last indicator is “bundle of practices”, which refers to other practices linked to buying
sustainable food. Such bundling can occur, for instance, when, in Schatzki [24] terms, “their [the
practices’] organizations contain the same element, i.e., the same end, rule, task or understanding”
(p. 12). The present study is interested in the practices that are linked by their sharing of the aim
of environmental sustainability. Identifying bundles of practices can show typical combinations of
practices, illuminate the relative place the practice of buying sustainable food occupies in practitioners’
lives, and demonstrate the consequences for access of this position.

3. Methods

3.1. Case Study Background

The general attitude among French consumers is positive towards buying more environmentally-
friendly food, provided that the prices of these foods are equal to their conventional variants and that
a larger offer of sustainable food is available [25]. In France, the home consumer market for organic
food is growing, for instance, between 2014 and 2015 by almost 15% [26]. Nevertheless, organic food is
estimated to make up only 2.5% of the total food market. Organic food in France is mostly offered
through four food providers: (1) supermarkets (46% of total organic food purchase); (2) specialized
organic stores (36%); (3) direct sales (fresh market or farm; 13%); and (4) independent shopkeepers
(5%) [26]. Consumers tend to buy organic food through more than one of these means of provision.
An additional option for buying local, often organic fruits and vegetables, is through box schemes
or AMAPs (“Associations pour le Maintien d’une Agriculture Paysanne” or “Associations for the
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maintenance of a peasant agriculture”), which are increasingly becoming popular in France [27].
These AMAPs, a form of consumer-supported agriculture [28], consist of a local farmer and a group of
individuals who form an alliance in which the growers and consumers share the risks and benefits
of food production, and whereby consumers have products delivered from the farm every week.
In 2012, over 1600 of such AMAP networks had been set up all over France, of which 260 were in the
Ile-de-France region, where Paris is located [29].

3.2. Methods

Parisian students engaging in the practice of buying sustainable food were recruited as
participants in various ways. First of all, they were approached through personal contacts at INRA’s
ALISS research unit (Alimentation et Sciences Sociales, where the main researcher was based
during the research); through student AMAP networks; through REFEDD (Réseau Français des
Etudiants pour le Développement Durable, a pro-environmental association across French universities,
with a Paris-based branch); and, finally, through snowballing. The main sources of qualitative data
were semi-structured interviews with these students. As our main theoretical interest was in mapping
practices, the interview guide was based on the operationalization of central concepts from practice
theories, mostly based on Gram-Hanssen [30] overview of general elements of a practice. A total of
19 interviews were conducted over a period of two months (January–February 2016). Each of the
interviews was transcribed in their original language (French)—translations into English of the quotes
used in this paper were made by the main researcher and corrected by a French native at INRA.
The interviews were consequently uploaded into Weft QDA (an open source software package
for the analysis of qualitative data; Fenton, London, UK) and coded. Some codes were drawn up
a priori, i.e., general practice theoretical concepts based on Gram-Hanssen [30] overview. These were
complemented by more exact inductive codes grounded in the data, such as specific access issues and
strategies students employed to address these challenges.

To complement the interviews, participant observation through “shopping along” was done,
accompanying two students in their shopping routes through their usual location for doing groceries.
These observation moments were supplemented by attendance of the distribution of vegetable boxes at
one of the AMAPs (Leg’Ulm, the AMAP of the École Normale Supérieure). Lastly, the main researcher’s
own trips to organic stores and supermarkets during her stay in Paris also served as observation
material, in which her foreigner’s (Dutch) viewpoint allowed for a specifically perceptive outlook.

4. Results

4.1. General

Of the 19 students that were interviewed, 13 were female and six male. Most of them (n = 17)
studied at so-called “grandes écoles”. These are relatively elite higher education establishments
with selective admittance procedures, and include AgroParisTech (n = 5; no fees), the École Normale
Supérieure (n = 3; pays its students a stipend) and Sciences Po (n = 3; has an income-based fee scale).
The ages of the interviewees ranged from 18 to 26, with an average of 22 years, and most students
were in the Master’s phase of their studies. Their study programs were diverse, with ecology being
the most common study orientation (n = 5), followed by a rather splintered field including business
management, marketing techniques, sociology and environmental politics (all n = 2). The average
monthly income of the interviewees was 974 euro (min. 400, max. 1600). To compare this average
to national French statistics: the minimum wage for 2016 was 1467 euro, and the poverty line set at
734 euro, with six interviewees falling under this line [31].

Concerning what constitutes “sustainable food consumption”, the various elements that were
brought up by the participants were buying organic, local, seasonal, fresh/unprocessed food,
eating less meat, vegetarianism, veganism, and buying products with less or no packaging. To clarify,
when interviewees indicated they were a member of an AMAP, they checked the boxes of “organic”,
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“local”, and “seasonal”, as AMAP products are all of these. Both organic and local were highlighted
as important criteria for sustainable food by every single interviewee. Seasonality was also taken
into account by almost everyone (n = 17), followed by eating less meat (n = 15). The number of
actual vegetarians was much lower (n = 5), and only one interviewee indicated she was a vegan,
with another one expressing a leaning towards veganism. Packaging was referred to by about half of
the interviewees.

The various locations for buying sustainable food that were mentioned were supermarkets,
(online) organic stores, AMAPs and fresh markets. The most commonly used food provider was the
supermarket; because organic stores are very expensive, many students resorted to shopping at the
organic aisle in (large) supermarkets, where organic products are less costly and clearly displayed.
However, other interviewees stated their dislike of supermarkets, because of the sheer amount of
choice, the atmosphere, and/or the lacking offer of unpackaged products.

By contrast, the option to buy unpackaged products is amply available in the numerous organic
stores in Paris. 12 out of 19 students indicated they went to organic stores to buy at least a share of their
food products. At the same time, this option to buy loose products also withheld some students from
shopping at organic stores, as practical issues like having to bring boxes and jars to the store when
doing groceries did not match very well with the often impromptu nature of their shopping trips.

The AMAP or vegetable box scheme turned out to be popular. About half (n = 9) of the
participants were members of an AMAP. These AMAPs are tailored to the rhythm of student life.
Whereas conventional AMAPs are usually paid for a whole year in advance, in Paris specific
student-oriented AMAPs are well available which could be paid for per month or even per week.
Quantities are also flexible: there is usually the option of sharing a box with another AMAP member,
or paying per item. Lastly, fresh markets were also used for sustainable shopping, although only by
a minority (n = 6). Fresh markets have limited “opening hours” (often only on Sunday morning),
which seemed a bad fit with the temporality of student life.

4.2. Typology

To map the practice of buying sustainable food and related access issues, a typology was drawn
up to do justice to the variation in the sample and allow for an accurate description of access problems
(see Table 1 below). This typology is based on the four indicators from practice theories that were
elaborated above in Section 2, and constructs three types: the food environmentalist, the balancing
environmentalist, and the comprehensive environmentalist. Essentially, each of the types in the
typology represents a different answer to the question: To what extent do you take the environment
into account in buying food and beyond?

Table 1. Typology.

(1) The Food
Environmentalist

(2) The Balancing
Environmentalist

(3) The Comprehensive
Environmentalist

Mode of recruitment Continuation Modification Transformation

Mode of engagement

Concerns with
environment, health,
quality and ethics in
food only

Concerns with environment,
health, quality, ethics and
social equality in food and
other domains

Concerns with
environment in food and
other domains

Degree of commitment Know their limits Question their limits Push their limits

Bundles of practice Recycling, buying
second-hand

Transportation, recycling,
saving energy, buying
second-hand, activism

Transportation, recycling,
saving energy, buying
second-hand, activism

Below, we will first provide a brief introduction to each type by presenting an exemplary member
of each category and sketch out the type’s general understanding of sustainable food and their buying
practices. Consequently, we will further distinguish between the types and their participation in the
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practice of buying sustainable food by addressing each of the four indicators individually, and finally
discuss the resulting access issues that characterize each type.

4.2.1. Introducing the Types

To start with the food environmentalists (n = 4), Sarah (23) is in the second year of her Master’s
program in business management. Her father is a farmer and sensitized her to the importance of
animal well-being. Eggs, fruits, and vegetables are the most important products Sarah almost always
buys organically. Seasonality of products is something she also learned at home. She does indicate the
problem of high prices for organic products. For Sarah, buying sustainable food does not mean a large
overturning of her habits. Rather, it is routine for her to take the environment into account through
her shopping: “Actually, I kind of do the same things as at home, when I do my groceries. I’ve sort of
followed the habits from home. This coincides with a limited extension of her environmental concern
to other domains”.

For all food environmentalists, “sustainable food” means at least organic, local, and seasonal food.
Three also mention eating less meat, with one being a vegetarian, and one person pays attention to
the aspect of packaging. As for their buying patterns: the supermarket is the most popular provider
of sustainable food, where choices for or against environmentally friendly food are sometimes made
based on the mood and budget of the moment. One food environmentalist is also member of an AMAP
and half of all food environmentalists go to the fresh market, but only one indicated to also shopping
at an organic store. This group hardly pays attention to the environment when eating out.

Turning to the second type, Arthur (21) is a typical balancing environmentalist (n = 9). He is a first
year Master’s student in environmental politics and economics. At home, he was not particularly
taught to care for the environment. Over the course of his studies, Arthur began to develop an interest
in the environment and became a member of pro-environmental associations. He pays attention to
seasonality, eating less meat, and for half a year he also subscribes to his university’s AMAP. For the
remainder of his food products he shops at the next door supermarket—which he describes as not
necessarily sustainable, but where he does look at the origin of products and buys organic products
when possible. Arthur’s concern with the environment is also extended to other domains, such as
transportation, recycling, and energy consumption. He is willing to pay a bit more, and to travel
somewhat further to buy organic products, but he also states that “if it [i.e., sustainable food] is really
inaccessible, that is to say, if I have to travel for half an hour for something I can also find just across
the street, I will stop”.

Balancing environmentalists’ interpretation of what constitutes “sustainable food” includes
a sensitivity to food being local, organic, and seasonal for almost all of its members (except for two
who do not refer to seasonality). There is more attention to the packaging of food (n = 5) than among
food environmentalists, and six out of nine balancing environmentalists also refer to eating less meat as
important, with one actual vegetarian. Buying patterns are more structured and consistent than among
food environmentalists. Although like the latter, balancing environmentalists shop at supermarkets
for organic food, organic stores are also visited more often. Likewise, AMAP membership is higher,
allowing for more constancy in buying sustainable food. Moreover, balancing environmentalists buy
more products in their sustainable versions and some also take the environment into account when
eating out.

Lastly, Lea (22) is an exemplary comprehensive environmentalist (n = 6). She is in the second year
of her Master’s in agroecology. For Lea, taking the environment into account has meant a huge change
in many aspects of her life. Growing up, she was not particularly sensitized to taking care of the
environment. Her motivation for buying sustainable food primarily comes from friends she regularly
had discussions and watched documentaries with on environmental issues. This trajectory was sped
up during her time abroad studying and working at organic farms. Lea says about herself that she
has “completely changed her diet”. She is now a vegetarian with vegan tendencies, and purchases
all of her groceries at an organic store, clearly expressing a strong dislike of supermarkets: “I can’t
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even go in anymore”. In addition, she extends her concern with the environment to a large number of
other practices: next to the more frequently mentioned practices such as transportation and recycling,
Lea also changed to a greener bank.

Comprehensive environmentalists check the most boxes in answering what “sustainable food”
comprises. All of them mention organic, local, seasonal, eating less meat, and all–minus one—also
refer to packaging. Moreover, half of them are vegetarians, of whom two are vegan or inclining
towards veganism. Regarding buying patterns, comprehensive environmentalists tend to buy almost
all of their food products in their organic versions. All comprehensive environmentalists shop in
organic stores, and some even exclusively do their groceries there. Supermarkets are also visited,
but limitedly so, and only to complement. Four out of six comprehensive environmentalists also
subscribe to an AMAP. This group is also the only group to categorically include eating out in the
scope of their environmental concerns.

4.2.2. Indicator 1: Mode of Recruitment

The recruitment of food environmentalists to the practice of buying sustainable food is the logical
extension of a previously existing concern with food and is labelled “continuation”. All members of
this category were sensitized by their parents to pay attention to eating well and having a healthy,
high-quality diet. Like Sarah, all food environmentalists referred to growing up in the countryside
to explain their motivation for buying sustainable food. Due to this mode of recruitment, for food
environmentalists buying sustainable food is not a drastically new practice demanding the invention
and application of new routines. Their “routinized ( . . . ) behaviour” [14] or “doings and sayings” [32]
are not significantly challenged.

Balancing environmentalists’ mode of recruitment into the practice of buying sustainable food is
characterized as “modification”. Balancing environmentalists were recruited into the practice through
studies or friends or both, and by a concern for the environment rather than for food. Their trigger
for turning to this practice has come later in life, induced by exogenous factors in their changing
(social) environment. As such, participation in the practice is not in continuity with their trajectory but
rather “confronts” [“brings to the front”, from practical to discursive consciousness, [33]] their habits
and routines. Still, these changes are not as transformative as for the comprehensive environmentalists,
but only present a modification to people’s overall habits.

Comprehensive environmentalists entered the practice of buying sustainable food through a mode of
recruitment called “transformation”. Except for one, none of the comprehensive environmentalists were
sensitized to respecting the environment by their parents. Rather, their motivations for participating in
the practice of buying sustainable food can be found in more profoundly disruptive factors. Three out of
six mention living abroad for an exchange semester or internship as contributing to their changing
views, marking clear moments of disruption. The other three refer to frequent encounters with
environmentally minded friends or enrolment in environmental associations as sources for transformation.
For comprehensive environmentalists, these exogenous factors fundamentally altered existing routines
and generated an altogether different “logic of practice” [34].

4.2.3. Indicator 2: Mode of Engagement

Food environmentalists’ mode of engagement with the practice of buying sustainable food is
characterized by two “orientations” [15]. Firstly, a concern with the environment is not exclusive: it has
to compete with other criteria for food. Three out of four group members indicate a concern with health,
quality and/or ethics, when it comes to deciding which food to buy. Secondly, this engagement is
limited to the practice of buying sustainable food and does not abundantly expand into other practices.

Balancing environmentalists have a more elaborate mode of engagement which includes
an extension of environmental concern into other domains, such as mobility, recycling, saving energy,
buying second-hand, and participation in pro-environment associations. However, like for the food
environmentalists, a concern for the environment has to compete with other food criteria, such as
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health, quality, and ethics. Shopping along with Tisha provided a neat illustration of these concerns
with health and quality, as she repeatedly indicated the better quality and taste of specific organic
products when verbalizing her choices of products. For instance, she explains her choice for the
cheapest organic label jam:

“Those are too expensive [points at the jams from a specific organic label]. And this one
costs one euro [points at and takes the jam from the supermarket’s private organic label].
In fact it’s the same price as the non-organic jam. So well, you don’t know whether
“organic”, whether that means something. But it’s true that it’s better, well, you normally
have less sugar. Anyway, the quality is considerably better, and it’s the same price.”

Clearly, in this case, quality and health are more important to Tisha than the precise philosophy
or (environmental) values underlying organic labels.

Finally, comprehensive environmentalists’ mode of engagement is characterized by a concern
with the environment in buying food and in other domains. What mainly distinguishes comprehensive
from balancing environmentalists here is the environment being the main criterion in buying food,
rather than having to compete with health or quality.

4.2.4. Indicator 3: Degree of Commitment

Food environmentalists’ degree of commitment is restricted: they “know their limits”. To illustrate:
Chloe repeatedly stresses her apprehension of supermarkets, but still opts for the easiest way and
always goes there for her sustainable shopping. Buying sustainable food in the supermarket is not
very demanding: it does not require a major rearrangement of shopping routes or routines, and is the
most popular food provider among this category of consumers.

Balancing environmentalists’ have a higher degree of commitment which is best described as
“questioning their limits”. An example can be found in Brenda, a 23 year old student in business
management, for whom the environment is “something I have in the back of my mind often when I
make choices in my daily life”, but who does distinguish herself from the extremely committed people:
“There are these people who are super engaged and all, for me it’s just occasionally some small things”.
Yet, these “small things” do cover quite a few practices, i.e., mobility, recycling, saving energy, buying
second-hand, and activism. Brenda also buys a lot of organic products, in the supermarket, organic
stores, and at the fresh market. Evidently, she is committed to the environment beyond just food.
Brenda does, however, acknowledge limits, although she simultaneously challenges these: she is aware
that she could do more.

Comprehensive environmentalists’ degree of commitment, then, can be characterized as “pushing
their limits”. The considerable willingness of this type to change their food routines can be seen,
for instance, in the fact that half of them are vegetarians or vegans, which requires a substantial change
of diet. In addition, comprehensive environmentalists push their limits as almost all indicate a drive to
further expand their concern for the environment, each in their own way. For Bruno, pushing his limits
means having his own garden at some point, for Lea it means moving towards veganism, Christian
and Agathe talk about taking packaging into account and Agathe also mentions further reducing her
meat consumption.

4.2.5. Indicator 4: Bundles of Practices

Among food environmentalists, bundling buying sustainable food with other practices is very
limited, with only recycling (n = 2) and buying second-hand products (n = 1) being mentioned.
As such, taking the environment into account is not the central end providing pivotal meaning to food
environmentalists’ self-narrative. In other words, for these practitioners, participation in the practice
of buying sustainable food is not a basic identity determiner.

Balancing environmentalists include a larger range of practices in the scope of their environmental
concern, as the abovementioned case of Brenda exemplifies who also considers the environment in
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the realms of mobility, recycling, energy management, buying second-hand and activism. For the
balancing environmentalist it is more important to make their wider set of practices comply with their
environmental convictions. To put it in the words of Arthur, “you adapt in order to be coherent with
what you say, what you do, you adopt more responsible practices”.

Lastly, comprehensive environmentalists have similar bundles of practice as balancing
environmentalists, but with a slightly higher average of connected practices (n = 5 vs. n = 3 for balancing
environmentalists). Additionally, almost all comprehensive environmentalists include eating out in their
environmental concern, and are also more advanced in arriving at eating out sustainably. They do so for
instance by discussing organic restaurants within their social circle or by having phone applications with
overviews of environmentally friendly dinner options. Comprehensive environmentalists’ basic narrative
seems to be based on their concern with environmental sustainability. It is this conviction that serves
as a core around which other practices are integrated and their lives are shaped. To speak with Shove,
Pantzar and Watson [22], “[a]s people become committed to the practices they carry, their status changes
sometimes to the point that they become that which they do” (p. 70).

4.2.6. Implications for Understanding Access

Having detailed each of the types with their respective modes of recruitment, modes of
engagement, degrees of commitment and bundles of practice, we will now show how these indicators
and the types they construct help understanding access. We will do so by first elaborating the shared
access issues of housing and finances and detailing the response of each type to the financial challenge.
Next, more particular access issues encountered by each type will be discussed, i.e., convenience
among food environmentalists and social bonds for comprehensive environmentalists. Finally, a brief
outline will be given of our conclusions from this case study.

In general, the amount of access issues is not significantly higher or lower for any of the three types,
but their nature differs. One exception is the issue of housing, which is a similar challenge for each type.
Problems encountered in this domain include the absence of ovens or freezers, the latter of which
prevents storing left-over meals. Living together with other people also influences access to sustainable
food, in two different ways. When fellow residents show a similar concern with the environment,
access increases due to the exchange of for instance recipes and tips for good stores and restaurants.
On the other hand, when housemates do not care as much for the environment, this sometimes presents
difficulties because budgetary priorities will, for instance, differ between environmentalists and their
housemates. In general, then, interviewees express that living alone is easier because it allows them
to make their own choices—although it does come with other problems, such as struggling with
quantities of food.

Turning to finances, for all interviewees monthly budgets are restricted, with an average total
budget of 975 euros and an average food budget of 218 euros—two interviewees (both “comprehensive
environmentalists”) are excluded from the calculations regarding food budgets because they were
unaware of how much money they spent on food, reiterating the profile of the comprehensive
environmentalist as someone who does not feel too much hindered by finances when buying
(sustainable) food. Indeed, examining the way in which students respond to the challenge of balancing
finances with convictions reveals differences between the three types and significantly makes finances
more of an issue for some than for others. To start with food environmentalists, these students spend
25% of their budgets on food, which is average. Their most important response to the higher costs
of sustainable food is a resorting to shopping at the organic aisle of the supermarket. Moreover,
they are also more selective in the products they buy sustainably. They tend to buy only some
products in their environmentally-friendly version, mostly dairy, fruits, and vegetables. Although
food environmentalists do express a willingness to pay a bit more for sustainable food, they envisage
this as something to develop and expand in the future, when they will have a higher and steadier
income. In short, finances substantially impede food environmentalists’ access to sustainable food.
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Balancing environmentalists have the lowest overall budgets (865 euros) but the highest food
budgets (235 euros). They also show a readiness to pay more for sustainable food. Nevertheless,
the tension between budgetary constraints and a commitment to sustainability is still quite strongly
felt in this group, in which the latter typically loses out. Like food environmentalists, this type is
also selective about the food products they buy sustainable. Similarly, balancing environmentalists
generally consider organic stores too expensive for doing all groceries and they, therefore, also shop
at the supermarket’s organic aisle. However, at the same time among this type there is a stronger
awareness of the limits of buying sustainable food at the supermarket. As Tisha puts it, “I prefer buying
organic [food] that is not so expensive. It’s a bit better. But I know that sometimes it’s not great either”.
Finances, thus, present a smaller, but still reasonable, access issue for balancing environmentalists.

Comprehensive environmentalists do have slightly higher overall budgets than the other types
(1150 euros), but neither their average food budgets nor the percentage of their budgets spent on food
are significantly high (200 euros; 16%). Rather, in weighing prices against principles comprehensive
environmentalists go further in favouring the latter, which translates into a larger willingness to adapt
in the face of the financial challenge. For instance, comprehensive environmentalists are more ready to
prioritize food in their budgeting, as Bruno illustrates:

“I figured that if I try to minimize eating out in restaurants, that really makes a significant
price difference, I figured that on that condition I could afford almost any organic product
I want. Rather than saying, I'm going out, and afterwards I'll restrict my budget and buy
poor quality stuff, I prefer to try to limit outings, or in any case to restaurants for example,
to continue being able to afford buying organic.”

Financial considerations are thus not entirely absent among this last type, but they do not
constitute an insuperable obstruction to accessing sustainable food: strategies can be employed to
circumvent the challenge.

Moving on to more specific access issues, then, food environmentalists recurrently show
a tendency to let “convenience” determine access to sustainable food. For instance, if the store
closest to one’s home is a shop that neither has an extensive variety of organic products nor offers
products without packaging, then food environmentalists will typically still go to this store and end up
buying less environmentally friendly products, simply because it is easiest and least time-consuming
to go there. Another illustration can be found in Sadia, who avoids going to the Biocoop (an organic
chain store) across the street from where she lives, because of their extensive offer of loose products.
She finds this too demanding because it obliges her to always bring her own bags and jars, so she ends
up going to another store. Sadia is also never actually going to the fresh market despite planning to do
so, because it opens only on Sunday mornings and she likes to party on the weekend and sleep in.

Among comprehensive environmentalists, in turn, the issue of convenience in access is
nearly absent. Instead, these practitioners have conformed themselves to the rhythm and temporality
of the practice and are willing to adjust their routines to arrive at buying sustainable food. They are
ready to adapt other practices to better accommodate the practice of buying sustainable food (whereas,
for food environmentalists, this priority is reversed). Rather, comprehensive environmentalists’ most
significant and distinctive access issue is the role of social ties. All category members refer to having,
at some point, felt hindered by their social environment in choosing for environmentally-friendly food.
For instance, Stephanie, who is a vegan, has felt socially obliged to discard her vegan principles when
offered home-made cake containing dairy products, feeling it would be socially unacceptable or rude
to refuse when someone had put in so much effort.

From another perspective, the social environment can also advance access. Most comprehensive
environmentalists have likeminded social circles: a concern with the environment seems to be
an important factor for them in choosing a social group. Finding access then becomes easier within
this social circle, and awareness grows through it. Nevertheless, perhaps due to this increasing
sensitivity which goes hand in hand with higher levels of engagement, commitment and bundles of
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practice, the social does become more of an obstacle outside of the comprehensive environmentalists’
circle of friends. Comprehensive environmentalists’ interpretation of what constitutes sustainable
food also includes more aspects than that of the other types, meaning they will more frequently be
confronted with and challenged on their principles in everyday life as their convictions simply cover
a larger domain.

Finally, despite the variations in access issues elaborated above, a more general conclusion can
already be drawn. Looking from a practice perspective has helped explain the success of some and
the failure of other food distribution channels in providing access. When comparing the AMAPs
with the fresh markets, attention is drawn to the different temporalities these practices produce and
to the extent to which these are in agreement with those of student life. With time in student life
being a rather unpredictable element, the fixed and limited “opening hours” of fresh markets present
a problem of access. On the other hand, the AMAP is a means of food provision that has successfully
evolved itself to fit the rhythms of student life. As the original annual, one-size AMAPs were too rigid
for students, special student AMAPs were installed that were specifically tailored to student lifestyles.
Moreover, AMAP membership only requires a small effort, i.e., picking up the vegetable box each week.
Since distribution usually takes place at the university, this does not require large detours and can
easily be combined with going to classes.

What matters most, then, is enabling access by better aligning the various practices associated
with buying sustainable food and their temporalities and rhythms with the lifestyle of students,
in order to also include those who are less committed. Concretely, this is already happening by
accommodating shoppers through making organic products available in supermarkets, which only
requires a slight change of course, and by adapting the AMAP to better fit the rhythm of student life.
Alternatively, efforts could respond to students’ habits of eating in university canteens and aim for
offering sustainable food options there, which again demands no grand gestures but anticipates well
people’s propensity for convenience. Moreover, there is also potential in the increase of the use of
digital applications such as OptiMiam (an anti-food waste app with an overview of the local offer
of leftover fresh products) and YesWeGreen (an app with information on local eco-friendly projects
such as restaurants, second-hand stores, AMAPs and community gardens). Together with AMAP
Facebook groups and online food blogs for recipes, these digital technologies correspond well with
student lifestyle and contain promises for increasing access to buying sustainable food.

5. Discussion and Conclusions

This reflection starts with an evaluation of the indicators used above, then moves to assessing the
typology as a whole, and finally concludes with some insights for theorizing on and researching access
to sustainable food.

5.1. Evaluating the Indicators

In evaluating the indicators used above, it is important to note that it is jointly, as a portfolio, which
serves to illustrate this paper’s central argument that access is embedded in a network of socially-shared
tastes and meanings, knowledge and skills, and materials and infrastructure. Each indicator highlights
one particular aspect of this embeddedness. The first indicator, mode of recruitment, proves useful
for its insights into practice trajectories, which are significant towards understanding the extent of
people’s concern with sustainability and/or food, and as such towards explaining people’s actual
buying practices. The distinctions between continuation, modification, and transformation also aid
further understanding of successes and failures, stability and change, and directions of practices’
development. Secondly, the indicator mode of engagement does not differentiate as strongly between the
three types, but does illustrate how people’s motivations for participating in the practice of buying
sustainable food need not necessarily stem from a concern with sustainability, but can also come from
other considerations, such as health worries. Thirdly, the indicator degree of commitment distinguishes
more clearly and is important in light of understanding and evaluating dynamics and change within
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the practice. In order for the practice to persist and even expand, it seems important to continue
recruiting practitioners, like the comprehensive environmentalists, with high degrees of commitment
and willingness to push their own limits and the limits of the practice. This indicator is also useful
for its insights into which access issues would prove to be insurmountable for some practitioners,
for instance when buying sustainable food would mean travelling twice as long as for normal food
shopping or when social ties compete with principles. Lastly, the indicator bundles of practices most
clearly separates between the first and third types and serves to explain the extent to which meaning is
attached to sustainability and, consequently, the place of the practice in a practitioner’s lifestyle.

5.2. Reflecting on the Typology

What distinguishes one practice from another, or “[w]hat is it that allows one to say that many
performances which are not identical are all part of the same practice”? [14] (p. 146). This central
query of practice theories arises upon reflecting on the typology used in this paper. What exactly does
this typology describe: are the three types of environmentalists just distinct participants in one and
the same practice (a typology of practitioners) or do the types represent different practices altogether
(a typology of practices)? To answer this question, Dobernig, et al. [35] propose a two-fold assessment:
(1) comparing the internal components of the practices at stake—i.e., Shove, Pantzar and Watson [22]
materials, competences, and meanings; and (2) applying a diachronic approach to see how the practice
of interest connects with other practices. Analysing the typology based on the first criterion suggest
that materials, competences and meanings do not differ fundamentally between the types, but only
gradually. The second criterion does however show considerable differences as shown above under
indicator “bundles of practice”.

Thus, differences between practitioners are the outcome of practitioners’ varying portfolios—of
which bundles of practice constitute one element. More committed practitioners will, accordingly,
carry larger bundles of practices than less committed ones, but do still populate the same practice.
Conceived of in this way, our typology of practitioners is in fact compatible with Dobernig et al.’s
second criterion and its outcomes.

A final point on the relationship between the types: they should not be considered as three stages
on a progressive scale, but rather as three different possible pathways within the practice. The various
modes of recruitment correspond with significantly distinct motivations, commitments, and bundles of
practices. These do not necessarily succeed one another: being a food environmentalist does not imply
that one will ever become a comprehensive environmentalist. Rather, the types represent distinct
routes through the practice.

5.3. Theorizing on Access

Finally, the findings of this study bear consequences for the conceptualization of access and
for how to research and address it. When doing this we need to acknowledge the limits of our
empirical study as it covers a limited group of students in Paris. Nevertheless, we can claim that,
as our analysis has demonstrated, accessing sustainable food is characterized by plurality, containing
different modes of recruitment and engagement, degrees of commitment, and bundles of practice.
To understand access, it is crucial to dig deeper than the observable behaviour that is performed,
and to disclose underlying meanings, ends, connections, etc. First, this makes clear that access cannot,
and should not, be considered as the outcome of a singular practice. Rather, buying sustainable food is
connected to numerous other practices in many different ways. Sometimes a link is established through
shared meanings or ends, bundling several practices through a shared aim for more sustainability.
At other times a connection is formed through competition, for instance when buying sustainable
food competes for time with practices of working and studying. How these linkages develop and
how strong they are differs between practitioners and depends on interactions within and between
the different elements of practices, materials, meanings, and competences, resulting in various access
outcomes. Like the effect of production on consumption, also access is moderated by the nexus of
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practices [14]. Crucially, this means that efforts to improve access cannot and should not address
one single aspect only, but rather should build on understanding and addressing the continuous
negotiations between and dynamics within practices and their elements. Thus, uniform strategies
to promote sustainable food consumption are likely to be ineffective as they ignore these differences
and dynamics. Designing more effective strategies to promote sustainable food consumption should,
therefore, build on in-depth understanding of these practices of access and accept that no one singular
strategy will suffice to reach all consumers.

Secondly, this also calls for a sensitivity for the interactions between materials and infrastructure,
on the one hand, and practitioners’ lifestyles with their temporalities and preferences, on the other.
Access is not solely determined by material components, but rather is a result of the interplay
between the food on offer and people’s trajectories, knowledge, meanings, narratives, and networks.
This study’s example of the success of the AMAP in aligning well with the rhythm of a student
lifestyle versus the failure of fresh markets to achieve this, serves as an illustration of such
an embedded understanding of access. Research should, therefore, focus on interactions rather than
statically assessing material and infrastructural circumstances and deducing access issues from these.
Nevertheless, the physical environment should not be discarded altogether, as materials clearly do
provide an important background against which dynamics of access unfold.

Thirdly, this research also aimed to critically assess the decisive role that finances play in buying
practices. Examination of the ways in which practitioners negotiate the question of money with their
convictions leads to the conclusion that finances matter, but that limited resources are not insuperable
in finding access to sustainable food. Even a “low-income” group like students manages to arrive more
or less at their desired pattern of buying sustainable food. Assuming that this and similar groups are
automatically excluded from accessing sustainable food due to their financial circumstances, therefore,
seems unfounded. Rather, to account for the myriad strategies in which practitioners’ resourcefulness
in finding access becomes apparent, research should open up to include trade-offs between buying
sustainable food and other practices, such as the adaptation of cooking preferences or habits and
budgetary priorities in the face of financial challenges. Zooming out from the moment of buying
sustainable food in this way allows for a more nuanced view of the role finances play in access.

Lastly, the above analysis has mostly focused on a consumer perspective, showing how actual
buying patterns differ between practitioners, how consumption is contingent, and how mismatches
can occur between supply and demand. By also studying more extensively the precise dynamics of
production at play in the practice of buying sustainable food, production and consumption can be
even better coordinated and access further improved.
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Abstract: A shift towards more sustainable consumer diets is urgently needed. Dietary guidelines
state that changes towards less animal-based and more plant-based diets are beneficial in terms
of sustainability and, in addition, will have a positive effect on public health. Communication on
these guidelines should be most effective when tailored to the motivations of specific consumer
segments. Therefore, the current study (1) segments consumers based on the importance they attach to
sustainability, health, taste and price of food in several food categories; and (2) tests different ways (with
health arguments, sustainability arguments, or both) of communicating the dietary guideline. Three
segments have been identified: pro-self, average, and sustainable conscious consumers. For pro-self
and average consumers, the communication of both health and sustainability benefits made them think
most about sustainability, although communication did not result in changes in dietary intentions in
these segments. For sustainable conscious consumers, intention to reduce their meat consumption
increased when both health and sustainability benefits were communicated. These research outcomes
indicate the importance of segmentation research in the development of dietary messages. In addition,
the findings show the importance of taking product category differences into account in studying
consumer food motivations and intentions.

Keywords: communication; consumer segmentation; attributes; food; sustainability; health; experiment;
dietary guidelines

1. Introduction

Food consumption patterns are increasingly related to health (e.g., obesity) and sustainability
(e.g., environmental pollution and animal welfare issues) challenges [1–5]. Sustainability of food
consumption includes a reduction of the ecological footprint related to carbon emission, water and
energy use in production and transportation of food, animal welfare and fair trade. A shift towards
more sustainable and healthy diets is urgently needed and therefore synergies between sustainability
and health are important [3,6–8]. Many countries provide national dietary guidelines to inform
their citizens and advise them on their food consumption. Currently, nutritional guidelines are
focused on the healthiness of a diet, but debates on whether these guidelines should consider health
and sustainability aspects of diets simultaneously are emerging. While Lang and colleagues [9]
already pled for the integration of human health and environment (“planetary health”) in the field of
food, even more specifically Hoek and colleagues [10] recommended that health should remain the
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overarching principle for policies and actions concerned with shifting consumer behaviors, as this
personal benefit appears to have a greater potential to support behavior change.

Recently, the Live Well for LIFE project funded by the EU and WWF formulated the following
policy recommendation: “National governments should develop policies to give more balanced,
integrated dietary recommendations on healthy and sustainable diets” [11]. In 2011, the Health
Council of the Netherlands published a pioneering report in which guidelines for a healthy diet were
evaluated from an ecological perspective [12]. This report concludes that the use of less animal-based
and more plant-based diets would lead to health and ecological gains simultaneously. In the US,
a governmental advisory report with similar conclusions has been published recently [13]. Changes
towards more plant-based and less animal-based diets have been widely acknowledged in the scientific
literature as benefiting both healthiness and sustainability of present-day diets [5,7,12,14–16]. A less
animal-based diet would significantly reduce emissions, is beneficial in terms of animal welfare,
and can improve public health [3,16]. In addition, increased consumption of fruits and vegetables
would promote public health [17–21]. Currently, adherence to nutritional guidelines is low. Current
intake levels of fruits and vegetables are far below recommendations in most European regions as
well as in the US [17,18,21–23], and meat intake is too high in many affluent countries [3,14,24] despite
nutritional campaigns.

Consumers have an important role to play in the desired shift towards more healthy and
sustainable diets [6,25–29]. In order to achieve a change in consumers’ dietary patterns, a whole range
of interventions can be used. Rothschild [30] developed a conceptual framework for interventions in the
public health domain. He poses that motivation, opportunity (a supporting environment) and ability
(knowledge and skills) are prerequisites for behavior change. Education (information), marketing
(environmental incentives) and law are identified as the three main categories of interventions.
The expected effectiveness of these three categories of interventions depend on the level of motivation,
opportunity and ability. For example, when consumers are motivated but lack ability, education
can help to develop the ability to behave. Which of the three aspects is most important to a person
also depends on his or her stage of change towards more healthy and/or sustainable diets [31]. First,
awareness should be created that something needs to be changed, which may result in increased
motivation. Education can help to create awareness. When a person is motivated to change, the person
should be able and have the opportunity to conduct the desired behavior [31].

Information campaigns and educational measures are by far the most used interventions in
Europe that aim to achieve behavior change towards more healthy diets. The effectiveness of such
campaigns on awareness and attitudes seems quite strong; but so far, nutritional campaigns have
had limited success in changing behavior [32–35]. Also, in the domain of sustainable behavior,
information has not proven very successful in achieving behavior change [36]. A possible reason for
the ineffectiveness of food campaigns can be the “one-size-fits-all approach” [37]. As an antidote to this
approach, the essential role of audience segmentation in developing effective communication is widely
acknowledged [37–42]. Consumer populations are heterogeneous and should be segmented into more
homogenous subgroups with regard to key characteristics [43]. Consumers can differ, for example,
in their food choice motives, which are important determinants of food choices [24,44–49] and are
food-category specific [47]. Because consumers differ in the importance they attach to food choice
motives, they may also differ in the arguments and information that appeal to them most. Nutrition
campaigns may benefit from developing tailored messages that fit the motives of the receiver, because
motivation is an important determinant of the way in which a message is cognitively processed and
perceived [50]. Therefore, it might not be advisable to communicate dietary guidelines as either
guidelines for a healthy diet, or guidelines for a healthy and sustainable diet. The most effective
communication in terms of behavior change might depend on the motivations of the audience.

Intuitively, it seems favorable to focus on more than one motive in nutrition interventions,
in order to ensure that arguments appeal to different consumers. In addition, a dietary change
might be perceived as more attractive when multiple goals can be simultaneously satisfied by
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performing a single act. Kareklas, Carlson and Muehling [51] show that promoting organic meat
with both health arguments and environmental arguments is more effective in stimulating organic
purchases as compared to an ad providing only health arguments. On the other hand, there are
several reasons to believe that it might not always be beneficial to combine arguments within the same
communication [52]. Motives can sometimes be conflicting or be perceived as conflicting [6,53,54].
In this context, it is useful to note two important distinctions in food choice motives. First, some motives
relate to present-based benefits (e.g., price), whereas other motives relate to future-based benefits
(e.g., health and sustainability) [55]. Second, some motives are related to individual benefits (e.g., price
or health) whereas other motives are related to social benefits (e.g., sustainability) [6,56]. Consumers
differ in whether they focus more on current or future benefits [57] and whether they attach more
importance to egoistic or altruistic/biospheric values [58,59]. A mismatch between a message and the
audience can undermine the credibility and the persuasiveness of the message [39].

The literature does not provide a decisive answer on whether nutritional guidelines can best be
communicated as healthy, sustainable or both. Our first hypothesis is that the optimal communication
differs across motive-based population subgroups, because we expect a message to be most effective
when it matches the motives of the audience. Second, we hypothesize that the effect of such
an informational intervention on behavioral intentions will differ across motive-based segments,
as providing information is probably not sufficient when motivation is low. In short, the current study
aims to identify and characterize motive-based consumer segments and to explore how the nutritional
guideline should best be communicated to the identified segments in order to increase their intention
to consume according to this guideline.

2. Materials and Methods

An online consumer survey was used to gather cross-sectional data in the Netherlands. A research
agency collected the data in spring 2014. The sample was representative for the Dutch adult population
in terms of age, gender and education. Selection criteria were used to exclude consumers who never
or seldom make dinner choices and/or never or seldom shop for groceries. The survey consisted of
two parts. The second part was filled out approximately one week after the first part. In the first part,
the segmentation variables, the profiling variables and socio-demographic variables were assessed.
In the second part, the respondents were randomly assigned to one of four experimental conditions.
After the experiment, respondents were asked to fill out the manipulation checks and the dependent
measures. In total, 1308 respondents filled out the first survey. Of these 1308 respondents, 829 also
participated in the experiment; 46.1% of whom were male and 53.9% were female. The respondents’
age ranged from 18 to 90 years with a mean of 50.1 years (the total Dutch population in 2014 consisted
of 50.5% females, with a mean age of 41.0 years).

The study consists of three aspects. First, segmentation variables that measure food choice motives
are used to identify motive-based consumer segment. Second, profiling variables are used to gain
insights into the characteristics of these segments that are important to consider in the development
of effective (information) interventions. Third, the experiment will be used to test the hypothesis
that (1) the optimal way of communicating the guideline differs across the identified segments;
and (2) the effectiveness of such an informational intervention on behavioral intentions differs across
the identified segments.

Segmentation variables: The identification of consumer segments was based on the importance
consumers attached to a range of food-category specific motives. Price, taste, healthiness and a range
of sustainability aspects were included. The perceived importance of these aspects was assessed for
each of four product categories, as previous research showed that importance of motives is category
specific [47]. Motives were measured with the following question: “I think it is important that
[food category] is [motive]”. An example item is: “I think it is important that dairy is animal friendly”.
The items were rated on seven-point Likert scales (1 = Totally disagree, 7 = Totally agree) [41]. In total,
55 items were included (see Figure 1). Data reduction was applied by conducting an exploratory
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factor analysis (EFA) with oblique rotation on the 13 or 14 ratings for each of the product categories
separately to estimate the underlying factors. Though a detailed explanation of the procedure is
beyond the scope of this article (for more information, see [47]), eight factors emerged from the analysis:
one pro-self factor including price, taste and health; and one pro-social factor including all sustainability
attributes for each of the four product categories. The total variance explained was 74.7% for dairy,
75.4% for meat, 76.8% for fish and 71.1% for vegetables. The resulting factor scores were mean
centered per respondent, in order to cancel out response tendencies [60]. The correlations between
the pairs of mean-centered factor scores were −0.353 for dairy, −0.362 for meat, −0.135 for fish and
−0.404 for vegetables (all p < 0.01). The reliability scores (Cronbach’s alpha) for the eight factors
ranged from 0.793 to 0.968. Data reduction was checked with a confirmatory factor analysis (CFA) for
each food category, each with two factors. Each of these models yielded comparable factor loadings
and satisfactory fit (a Root Mean Square Error (RMSE) below 0.07 [61] and a Standardized Root
Mean Square Residual (SRMR) below 0.08 indicate satisfactory model fit [62]. Comparative Fit Index
(CFI), Non-Normed Fit Index (NNFI) and Goodness of Fit Index (GFI) of at least 0.90 indicate a
satisfactory model fit [62,63]. Dairy: RMSE = 0.09, NNFI = 0.98, CFI = 0.98, SRMR = 0.03, GFI = 0.93;
Meat: RMSE = 0.09, NNFI = 0.98, CFI = 0.98, SRMR = 0.02, GFI = 0.93; Fish: RMSE = 0.11, NNFI = 0.98,
CFI = 0.98, SRMR = 0.03, GFI = 0.91; Vegetables: RMSE = 0.13, NNFI = 0.96, CFI = 0.97, SRMR = 0.04,
GFI = 0.88), except for RMSE and, for vegetables, GFI.

 
Figure 1. Segmentation variables.

The mean-centered factor scores on the importance of product-category attributes were used as
segmentation variables in a two-step cluster analysis, performed in the Statistical Package for Social
Sciences (SPSS 22). In the first step, a hierarchical agglomerative clustering procedure determined the
number of clusters [64]. Log-likelihood was used as distance measure [65]. Cluster centroids were
determined to be used as initial starting points in the second step [64,66]. In the second step, K-means
clustering was used to group respondents into the final clusters [65]. Merging of clusters may depend
on the input order of the cases [65] and therefore, analyses were run 10 times with randomly ordered
cases [44,67]. Based on a combination of the lowest Bayesian Information Criterion (BIC) in the 10 runs,
the agglomeration schedule and interpretability, the final cluster solution was chosen.
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Profiling variables: A range of profiling variables was included to gain more insight into the
characteristics of the segments. Food intake and behavior regarding the dietary guideline were
included to evaluate how the identified segments currently perform in terms of sustainable food
behavior. Life values, time orientation, agreement regarding the dietary guideline, stage in the
transition towards more healthy and towards more sustainable eating, and socio-demographic and
background characteristics were used as profiling variables, because these are important determinants
of food intake and can give insights in how the segments can best be targeted.

Life values have been measured with a short version of Schwartz’s value scale, developed by [59].
The scale included egoistic, altruistic and biospheric values measured with 13 items. Respondents were
asked to rate the importance of the 13 values “as guiding principles in their lives” on a seven-point
scale (1 = “Very unimportant”, 7 = “Very important”). The 13 items were included in a factor analysis
with oblique rotation. Three underlying factors were identified. The first factor included all biospheric
values and explained 37.8% of the item variance. Cronbach’s alpha of the four items was high
(α = 0.90). The second factor included all egoistic values and explained 20.7% of the item variance.
Cronbach’s alpha could be improved by deleting “ambition”. The remaining four items had a
Cronbach’s alpha of 0.78. The third factor included all altruistic values and explained 7.8% of the
item variance. Cronbach’s alpha of the four items was 0.84. The three constructs have been computed
by averaging the items.

Time orientation has been measured with a short version of the Consideration of Future
Consequences scale (CFC) [68]. Four items have been selected (items 1, 2, 10 and 11 of the original scale):
the two items that scored highest on the consideration of future consequences factor and the two items
that scored highest on the consideration of immediate consequences factor in a previous study [69].
The items were measured on a 7-point scale (1 = “Totally disagree”, 7 = “Totally agree”). The four
items were captured by two factors (CFC-future and CFC-immediate), explaining 41.5% and 34.4% of
the variance, respectively. Cronbach’s alpha of the scales were 0.69 and 0.67, respectively. The two
constructs have been computed by averaging the items.

Agreement with and general behavior related to the dietary guideline stating the advice to eat
less animal-based and more plant-based diets has been measured with two items. The items were:
“A less animal-based (e.g., meat and dairy) and more plant-based (e.g., vegetables) diet is healthy and
sustainable” and “While grocery shopping, I always consider the healthiness and the sustainability of
the meal”. The respondents were asked to indicate on a 7-point scale (1 = “Totally not”, 7 = “Totally”)
whether they agreed with the statements.

Stage of change has been measured with four statements about health and four statements
about sustainability. These statements reflected the respondents’ commitment to purchase healthy
or sustainable food. The stages are based on the transtheoretical model [31] and represent a
pre-contemplation stage, a contemplation stage, a preparation stage and an action and maintenance
stage. The statements were adapted for healthy food and sustainable food from Gwozdz, Netter,
Biartmarz and Reisch [70]. Respondents were asked to think about how important sustainability,
respectively healthiness, are when they buy food. Subsequently they were asked to choose one
of the four health statements and one of the four sustainability statements that best matched their
considerations. The four statements were: “I base my food purchase decisions on price, taste, quality
and/or convenience. I am not concerned with sustainability [health] issues and I don’t think about
them when I purchase food,” “I believe that sustainability [health] is important, but it is too difficult
and time-consuming to base my food purchase decisions on them,” “When it is easy to do, I use
sustainability [health] information on these issues in my purchase decisions,” and “I make an effort
to learn about sustainability [health], and I am willing to pay more or sacrifice on product quality in
order to use sustainability [health] in my food purchases”.

Food intake has been measured with thirteen items. The respondents were asked to indicate
how many days a week (0 to 7) they ate a range of products or meals. The included items were:
(1) organic meat, organic fruits and vegetables, organic dairy, organic eggs, free range meat, products
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with a sustainability logo; (2) small portions of meat, small portions of dairy, small portions, seasonal
vegetables; (3) vegetarian burgers, no meat; and (4) no dairy. Four underlying factors were identified.
The first factor included consumption of sustainable products and explained 32.0% of the item variance.
Cronbach’s alpha of the six items was high (α = 0.85). The second factor included items concerning
the consumption of small portions of food products and seasonable food and explained 13.4% of the
item variance. Cronbach’s alpha of the four items was 0.64. The third factor included consumption
of vegetarian meals and explained 10.4% of the item variance. Cronbach’s alpha of the remaining
two items was 0.52. The last factor consisted of only one item, dairy-free meals, and explained 8.5%
of the item variance. The constructs have been computed by averaging the items, thus indicating
the average frequency of consuming a particular food category. Finally, questions on gender, age,
education, income, and family composition were included in the survey. Differences between the
resulting segments on the profiling variables were investigated through ANOVA and Chi-square tests,
depending on the measurement scale of the variable.

Experimental design: The experiment was a 2 × 2 (health arguments vs. sustainability arguments)
full-factorial between-subjects design in which participants were randomly assigned to one of four
conditions: (1) a health condition received information on health benefits of having a less animal-based
and more plant-based diet; (2) a sustainability condition received information on sustainability
benefits of having a less animal-based and more plant-based diet; (3) a health and sustainability
condition received combined information; and (4) a control condition received neutral information on
eating behavior (without health or sustainability arguments) (see Appendix A). After having read the
information, the participants were asked to note a few words (one to five) that came to their mind when
they thought about healthy eating, sustainable eating, healthy and sustainable eating, and eating in
general, respectively in the four conditions, in order to force them to think of these aspects. In addition,
they were asked to give an example of a healthy, a sustainable, a healthy and sustainable, or general
food choice, respectively in the four conditions, again to force them to think of these aspects.

As a manipulation check, respondents were asked on a 7-point scale (1 = “Very little”,
7 = “Very much”) to indicate to what extent the text they had just read made them think about
healthiness, sustainability, price, taste and convenience of food. A second manipulation check was
conducted by counting the number of times certain words were associated with the information texts in
the four conditions. To assess the impact of the experimental manipulation, one-way between-subjects
ANOVAs were carried out on the first manipulation check. The same analyses were repeated per
identified segment, in order to see whether the manipulation differed in effectiveness across segments.
For the second manipulation check, two researchers recoded the words that were mentioned into
broader categories. Frequencies of categories with more than 20 counts were compared across
conditions using Chi-squared tests.

For the main analyses, a general linear model was used to test the main effect of experimental
manipulation, the main effect of segment, and the interaction effect between manipulation and segment.
The dependent variables included a range of sustainable and unsustainable food choice intentions
related to dinner options. Respondents were asked to indicate, for each of 26 dinner components,
the number of days (0–7) in the following week they intended to choose that component for their dinner.
The options differed in quantities of unsustainable food (meat and dairy) as well as in sustainability of
the production method (e.g., organic and animal friendly) and components were related to one of four
product categories: vegetables, dairy, meat and “other”. Five underlying factors were identified with
a total explained variance of 67.0%. The first factor included consumption intentions of sustainable
products and explained 38.1% of the item variance. One item, consumption of small portions of meat,
has been removed from the scale in order to improve its reliability. The remaining six items had a
Cronbach’s alpha of 0.92. The second factor included items concerning intentions to consume meals
with (regular and large amounts of) meat and explained 12.9% of the item variance. Removing the item
concerning consumption of large amounts of meat improved the reliability of the scale. Cronbach’s
alpha of the remaining three items was 0.84. The third factor included items concerning intentions
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to consume meals with (regular) dairy and explained 6.7% of the item variance. Deletion of the item
concerning the intention to consume small amounts of dairy improved the reliability of the scale
leading to a Cronbach’s alpha of 0.86 for the remaining three items. The fourth factor included items
concerning intentions to consume meals with vegetables and regular products and explained 5.1% of
the item variance. Cronbach’s alpha of the four items was 0.75. The final factor included consumption
intentions of large amounts of meat, large amounts of vegetables and products that could be used as
meat replacers (nuts, fish, meat replacers, legumes) and explained 4.2% of item variance. Cronbach’s
alpha of the eight items was 0.88. The factors were moderately correlated, with values ranging from
0.11 to 0.52. The constructs have been computed by averaging the items.

3. Results

3.1. Segmentation on Food Category Attribute Importance

The first step in the data analysis was the classification of respondents into homogenous consumer
segments. The cluster analysis resulted in three segments with relatively homogenous importance
ratings of the food category specific attributes:

1. Pro-selves
2. Average consumers
3. Conscious consumers

The cluster centroids are shown in Table 1.

Table 1. Cluster centroids.

Segmentation Variable
Pro-Self 1 Average Conscious

Mean (sd) Mean (sd) Mean (sd)

Dairy_Sustainable −0.80 a (0.68) 2 −0.19 b (0.32) 0.31 c (0.32)
Dairy_Healthy/Tasty/Affordable 0.75 a (1.14) 0.22 b (0.43) −0.31 c (0.46)

Meat_Sustainable −0.70 a (0.79) −0.18 b (0.35) 0.27 c (0.37)
Meat_Healthy/Taste/Affordable 0.90 a (1.00) 0.26 b (0.38) −0.37 c (0.58)

Fish_Sustainable −0.84 a (0.84) −0.18 b (0.32) 0.31 c (0.31)
Fish_Healthy/Tasty/Affordable 0.27 a (1.52) 0.24 a (0.38) −0.20 b (0.42)

Vegetables_Sustainable −0.63 a (1.026) −0.31 b (0.40) 0.33 c (0.31)
Vegetables_Healthy/Tasty/Affordable 1.04 a (0.50) 0.14 b (0.42) −0.34 c (0.51)

1 The pro-self cluster included 116 respondents (14.0%), the average cluster included 253 respondents (30.5%),
and the conscious cluster included 460 respondents (55.5%). 2 Different superscripts indicate significantly different
means in each row following ANOVA post-hoc Tukey test at p < 0.05.

Cluster 1 was the smallest segment, including 14.0% of the respondents. This cluster scored
relatively high on all pro-self factors and relatively low on all sustainability factors. Apparently,
the relative importance of pro-self attributes (price, taste and health) was higher in this cluster
compared to the other clusters. Therefore, this cluster was labeled the pro-self cluster. The pro-self
cluster consisted of 53% males and the mean age was 47 years.

Cluster 2 represented 30.5% of the respondents. Respondents in this cluster attached about
average importance to pro-self factors and sustainability factors for all product categories. Therefore,
this cluster was labelled “average consumers”. The average cluster consisted of 50% males, and the
mean age was 50 years. This segment had the highest number of respondents in the youngest age
group (18–29 years).

Cluster 3 was the largest cluster, representing 55.5% (N = 460) of the sample. This cluster
attached relatively high importance to the sustainability attributes compared to pro-self attributes.
Therefore, this cluster was labelled “sustainable conscious consumers” (or “conscious consumers”
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in short). Cluster 3 consisted of 58% females and had the highest mean age of 53 years, and the highest
percentage of people over 65 years of age.

The segments did not show any significant differences in education, income and household
composition. In addition, the segments did not differ in the number of times per week the respondents
cooked a hot meal, went grocery shopping, or decided what would be served for dinner.

3.1.1. Life Values and Time Orientation

Both egoistic motives (F(2826) = 4.39, p < 0.05) and biospheric motives (F(2826) = 34.60, p < 0.001)
differed significantly between segments. Pro-selves had a significant lower mean score (M = 3.11) on
egoistic motives than average consumers (M = 3.42) and conscious consumers (M = 3.45). Altruistic
values showed no significant differences. Biospheric values were lowest for pro-selves (M = 4.60),
followed by average consumers (M = 5.21) and conscious consumers had the highest mean score
on biospheric values (M = 5.58). Peace, equality and justice were the most important values for
pro-selves as well as for average consumers. Conscious consumers also valued peace and equality
most, but protection of nature scored on the third place for this segment.

Consideration of future consequences differed significantly between the segments (F(2826) = 21.86,
p < 0.001) with conscious consumers (M = 4.43) considering future consequences more than the
pro-selves (M = 3.71) and average consumers (M = 3.98). Consideration of immediate consequences
did not differ significantly across segments (M = 3.78 for pro-selves, M = 3.72 for average consumers,
and M = 3.56 for conscious consumers).

3.1.2. Agreement with the Dietary Guideline and Related Behavior

Agreement with the dietary guideline (F(2826) = 37.29, p < 0.001) and the consideration of
healthiness and sustainability in food purchasing (F(2826) = 80.57, p < 0.001) both differed significantly
across segments. Pro-selves (M = 4.08) and average consumers (M = 4.38) agreed to a lesser degree
that eating less animal-based and more plant-based food provides health and sustainability benefits
than conscious consumers (M = 5.15). Pro-selves also considered health and sustainability least while
grocery shopping (M = 3.09), followed by average consumers (M = 3.86), and conscious consumers
considered health and sustainability most (M = 4.77).

3.1.3. Transition Stage

A large majority (69.8%) of pro-selves were beginning to make the transition towards sustainable
food choices and towards health (42.2%). About half of the average consumers were beginning to make
the transition towards sustainable consumption, but they were equally divided over the transition
stages towards healthy food consumption. Conscious consumers were about equally divided over the
transition stages towards sustainable consumption, but more than a third (36.5%) were in the most
progressed stage towards healthy food consumption, indicating that health was important in their
food purchases.

3.1.4. Food Intake

Intake of sustainable food products (F(2826) = 86.15, p < 0.001), small portions (F(2826) = 7.19,
p < 0.01), and vegetarian meals (F(2826) = 12.30, p < 0.001) all differed significantly between the
segments. Pro-selves consumed sustainable products the least frequently (M = 0.51), followed
by average consumers (M = 1.04), and conscious consumers consumed sustainable products the
most frequently (M = 1.98). Regarding the intake of small portions, pro-selves scored significantly
lower (M = 2.84) as compared to average consumers (M = 3.19) and conscious consumers (M = 3.41).
Vegetarian intake was significantly more frequent for conscious consumers (M = 1.24) than for
pro-selves (M = 0.74) and average consumers (M = 0.81).
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3.2. Effect of Communication on Thoughts and Meal Intentions

Overall, the manipulation checks showed that respondents in both the sustainability condition
and the combined condition had started to think more about sustainability than those in the health
and control conditions (F(3825) = 12.37, p < 0.001). In addition, respondents in the control condition
thought more about taste than those in the other conditions (F(3825) = 12.598, p < 0.001) (see Table 2).
No differences were found across conditions in the extent to which the provided information made the
respondents think of healthiness, convenience and price.

Concerning differences between segments in the amount of thoughts after the manipulations,
several significant differences were found (see Table 2). Respondents in the pro-self segment
who received health and sustainability arguments indicated that the information made them think
more about sustainability, compared to pro-selves in the control group (F(3112) = 3.31, p < 0.05).
In addition, taste showed a significant result (F(3112) = 3.17, p < 0.05), but no significance between
the four conditions have been found in a post-hoc test. For average consumers, differences across
conditions were found for sustainability thoughts (F(3249) = 3.02, p < 0.05) and taste thoughts
(F(3249) = 5.43, p < 0.01). Respondents in the health and sustainability condition thought more about
sustainability than respondents in the healthy condition. In addition, respondents in the control
condition thought more about taste compared to those in the healthy and sustainable, and sustainable
conditions. For conscious consumers, thoughts about sustainability (F(3456) = 4.46, p < 0.01) and
taste (F(3456) = 6.17, p < 0.001) also differed across conditions, but the pattern of differences between
conditions differed slightly from what had been found for the average consumers (see Table 2). Those in
the sustainable condition thought more about sustainability than those in the control and healthy
conditions. In addition, those in the control condition thought more about taste compared to the
other conditions.

Table 2. Manipulation check. 1

Communication Type N
Attributes

Health Sustainability Price Taste Convenience

Total sample

Control 209 4.90 a,2 3.98 a 4.68 a 5.74 a 4.64 a

Healthy 205 5.02 a 4.04 a 4.37 a 5.16 b 4.49 a

Sustainable 210 4.91 a 4.65 b 4.70 a 5.02 b 4.32 a

Healthy & sustainable 205 5.00 a 4.71 b 4.68 a 5.01 b 4.46 a

Pro-self consumers

Control 35 4.09 a 2.51 a 4.26 a 5.60 a 4.20 a

Healthy 33 5.03 a 2.97 a,b 4.64 a 5.24 a 4.61 a

Sustainable 29 4.07 a 3.55 a,b 4.66 a 4.45 a 3.76 a

Healthy & sustainable 19 4.26 a 3.79 b 3.79 a 4.37 a 3.74 a

Average consumers

Control 73 4.90 a 3.81 a,b 4.66 a 5.71 a 4.63 a

Healthy 63 4.92 a 3.71 a 4.19 a 5.10 a,b 4.19 a

Sustainable 64 4.67 a 4.23 a,b 4.52 a 4.95 b 4.05 a

Healthy & sustainable 53 5.04 a 4.40 b 4.62 a 4.85 b 4.43 a

Conscious consumers

Control 101 5.18 a 4.61 a 4.85 a 5.80 a 4.79 a

Healthy 109 5.08 a 4.56 a 4.39 a 5.17 b 4.63 a

Sustainable 117 5.26 a 5.15 b 4.80 a 5.20 b 4.61 a

Healthy & sustainable 133 5.09 a 4.97 a,b 4.83 a 5.17 b 4.57 a

1 “To what extent did the text above make you think of the following aspects of food?” (1 = very little, 7 = very much).
2 Different superscripts in each column (per cluster) indicate significantly different means following ANOVA
post-hoc Tukey test at p < 0.05.
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The results of the open-ended question in which respondents were asked to mention a few
words that came up after they read the manipulation confirmed the manipulations (see Appendix B).
Those in the control condition mentioned taste most often. In addition, product groups such as meat,
bread, potatoes, pasta and rice were often mentioned, as were general food aspects such as hunger,
grocery shopping and cooking. Respondents in the sustainable, and the healthy and sustainable
condition, most often thought about all kinds of sustainability aspects such as environmentally friendly,
Fair Trade, animal friendly, regional, ecological, seasonal and vegetarian, but also expensiveness was
mentioned frequently in these conditions. Respondents in the health condition mentioned fruits and
vegetables most often, but also respondents in the health and sustainable condition mentioned fruits
and vegetables frequently. In addition, calories, dairy, vitamins and minerals, fibers and variety of
food were often mentioned in the health condition. Calories were also mentioned frequently in the
combined condition. Finally, respondents in the health, sustainable and combined conditions thought
of natural production and pureness more often than those in the control condition.

A multivariate ANOVA shows that the main effect of experimental manipulation condition was
not significant for any of the intentions. The main effect of segment was significant for intentions
to consume sustainable products (F(2817) = 72.27, p < 0.001), intentions to consume regular meat
(F(2817) = 14.62, p < 0.001) and intentions to consume vegetarian meals (F(2817) = 21.08, p < 0.001).
Pro-selves intended to eat less sustainable products compared to average consumers, and conscious
consumers intend to eat more. Conscious consumers also intended to eat more products that can replace
meat in the meal than the other two segments. In addition, conscious consumers intended to eat meat
less regularly (see Table 3). In addition, there was a significant interaction between the manipulation
condition and segment for regular meat intentions (F(6817) = 2.18, p = 0.043). A subsequent one-way
between-subjects ANOVA with post-hoc Tukey test per segment shows that for sustainable conscious
consumers, intentions to consume regular types and portions of meat were significantly lower in the
combined condition (M = 4.01) than in the control condition (M = 4.89) (F(3456) = 3.89, p < 0.01).

Table 3. Consumption intention (in number of days of the following week).

Cluster Sustainable
Products

Regular
Meat

Regular
Dairy

Vegetables
and Regular

Products

Meat Replacers,
and Large Amounts of
Vegetables and Meat

Pro-self
consumers 0.68 a, 1 (1.08) 4.36 a (1.83) 2.95 a (2.42) 4.45 a (1.67) 1.43 a (1.40)

Average
consumers 1.31 b (1.58) 3.96 a (1.75) 2.99 a (2.16) 4.39 a (1.51) 1.55 a (1.40)

Conscious
consumers 2.56 c (1.93) 3.38 b (1.99) 3.15 a (2.21) 4.25 a (1.58) 2.21 b (1.64)

1 Different superscripts within one column indicate significantly different intentions following ANOVA post-hoc
Tukey test at p < 0.05.

No significant differences were found in attitudes towards the food consumption guideline
(to eat less animal-based and more plant-based diets) between conditions within the clusters. The only
significant difference was that, overall, those in the combined condition scored higher than those in
the healthy condition on the question whether the information that they had read made them think
about the amount of animal-based and plant-based products that they ate.

4. Discussion

This study revealed the potential of targeting dietary messages to motive-based consumer
segments. Segmentation may allow nutritional campaigns to reach specific audiences with the most
effective message, tailored to their motivations. This study shows the importance of consumer
segmentation, as well as the focus on the product-category level, in the development of effective
dietary communication. Implications of the findings will be considered in more detail below.
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This study has proposed to segment consumers based on food category specific motives.
Three consumer segments have been identified: “pro-selves”, “average consumers” and “sustainable
conscious consumers”. For the identification of the segments, this study used a domain-specific
segmentation base. The identification of homogeneous subgroups was based on people’s
reasons and motivations behind their food choices instead of more general descriptive variables
(e.g., socio-demographics) that are commonly used as segmentation base [71]. Food-related motivations
are more closely related to behavior and are therefore preferred to more abstract variables in identifying
segments [72]. The current study adds to the literature by considering food-category differences in
domain-specific motivations (see also [47]) as well as the relation with effective dietary communication.

This study replicated and extended an earlier motive-based segmentation study [47].
The replication of the segmentation procedure almost three years after the initial study showed
similar results, indicating the stability of the segments. Segment sizes slightly changed with an increase
of just over ten percent of the sustainable conscious segment, mainly at the expense of the size of
the average consumer segment. This finding looks promising, as it shows that the proportion of
the population for whom sustainability attributes are relatively important has increased. The factor
analysis also replicated the underlying factor structure of a pro-self factor (capturing taste, price and
healthiness) and a sustainability factor (capturing a range of sustainability aspects such as animal
welfare and environmental welfare) for each of the food categories (dairy, meat, fish and vegetables).
This replication again underpins the significance of considering food category differences in attribute
importance. In addition, this replication confirms that sustainability can be used as a container
construct, because several sustainability aspects such as environmental aspects and animal welfare
aspects loaded on one dimension.

The main added value of this study as compared to the previous study is twofold. First of all,
the current study extends previous findings by gaining deeper insights into the segment profiles.
The segments differed in food consumption, personal characteristics and food-related lifestyle aspects;
elements which should be taken into consideration in the development of nutritional campaigns.
Second, the current study provides insights into communication strategies towards the segments.
Implications for the development of dietary communication will be discussed next.

The main aim of this study was to show how nutritional messages on healthy and sustainable
diets should be tailored to different segments. The domain-specific lifestyle and personal characteristics
of the three segments identified here imply some strategies for communicating dietary guidelines to
each of the groups. The results show, however, that the same option—the strategy in which health
and sustainability messages were combined—can best be used for all three segments. In other words,
against our expectations, there was no strategy that showed to be significantly more effective than
the health and sustainability condition in any of the segments. This is an unexpected result because
we assumed that segments needed different communication strategies, adapted to their motivations.
Apart from being unexpected, it is an interesting result. It shows that even those consumers who are
less motivated to make healthy and sustainable food choices may benefit from information on healthy
and sustainable diets. Although the information may not result in changing meal intentions, it makes
them think more of sustainability and less of taste. This finding is in line with the literature, stating
that the effectiveness of information campaigns on awareness is quite strong, but does not often result
in behavior change [32–34,36]. In addition, based on our results, no negative effects are expected in
any of the segments from communicating health and sustainability benefits of less animal-based and
more plant-based diets.

Although we found that the most effective communication strategy is the same for all
segments, results do indicate the relevance of motive-based consumer segmentation, as the effect
of the communication on behavioral intentions differs across segments. A positive effect of the
communication on sustainable dietary intentions has been found for sustainable conscious consumers
only. The other two segments may need other issues addressed in their strategies to stimulate them to
shift their diets towards more sustainable consumption levels or other pathways—next to providing
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information—are needed in order for behavior change to occur in these segments. An option might
be to consider the addition of pro-self motives in the formulation of and communication on dietary
guidelines. In accordance with a flood of food studies, this study shows the importance of taste,
price and convenience to food consumers. The lack of consideration of these attributes may be a reason
why communication of dietary guidelines shows limited effectiveness in the real world. Synergies
between pro-self short-term motives (e.g., price and taste), and healthy and sustainable choices should
be communicated. An example could be the stimulation of seasonal fruit and vegetable consumption
by emphasizing their low price and good taste, next to their possible health and sustainability gains.

However, the provision of information might also be insufficient. Literature shows that the
effectiveness of information is limited, especially in terms of behavioral intentions, which is in line
with our results. This research has focused on educational interventions adapted to the motivations of
consumers. Results show that communicating the guideline only results in improved intentions for
the segment that is already motivated. Agreement with the guideline does not differ across conditions
within segments, indicating that communicating the guideline has no effect on agreement with it.
Therefore, it is likely that for pro-self and average consumers, dietary communications that can increase
knowledge or awareness will not result in behavior change. General agreement exists that knowledge
is necessary but insufficient to change (health) behaviors [73]. Therefore, other pathways must be
considered, such as marketing and legal interventions to help create the necessary motivation, ability
and opportunity for behavior change [30]. Nudges or labelling could help to make the healthy and
sustainable choice the easy choice and taxes, subsidies or prohibitions of certain products can create
a supporting environment. A combination of different types of interventions is likely to be needed
to achieve a sufficient level of motivation and ability and the right opportunity. This implies that
several actors are needed to achieve a dietary shift. Actors communicating about dietary guidelines,
such as governmental organizations, dieticians, retail and food industries should work together to
communicate about nutritional guidelines in an effective and unambiguous way, combining health
and sustainability arguments. In addition, supermarkets could use nudging and labelling strategies,
governments could provide regulations and food industries could get involved in regulation and
labeling, for example.

Our insights into personal characteristics of the segments can be used in developing effective
strategies for each of the segments. It may be beneficial, for example, to make pro-self and average
consumers more future oriented. This study has shown that pro-selves differ from sustainable conscious
consumers on this aspect. In addition, messages can be adapted to the transition phase in which a
consumer is positioned. For instance, in the pre-contemplation phase, it is important to raise consumers’
awareness of health and sustainability problems. In the contemplation stage, one’s self image is crucial
and can be influenced by providing role models, for example. In the preparation stage, it is important
to make consumers believe that they can change, for instance by providing a range of practical options.
Consumers in the action and maintenance stage can be helped by prompting healthy and sustainable
choices [31]. The finding that the segments differ in their transition stages suggests that different types
of messages best fit these segments. Prompting health and sustainable choices, as has been done in
this study by the provided information, best fits consumers in the maintenance stage. It is therefore
not surprising that the effect on intentions was only found for the sustainable conscious consumers,
the segment with the largest number of consumers in the maintenance stage.

The results underpin the importance to take product-category differences into account. First of
all, the communication of the dietary guideline seems to have an effect on intentions, if only for the
product-category of meat. The specific character of meat is also shown in a study about vegetarian
diets [74], which showed that although these diets are generally perceived as positive, the consumption
of such a diet is still hampered by health concerns, unwillingness to make dietary changes or enjoyment
of eating meat.

Second, the factor analysis on intentions shows that consumption of regular portions and regular
variants of meat, dairy and vegetables load on different underlying factors. This implies that the
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guideline to consume less animal-based products might be too general. Motivational differences exist
concerning meat and dairy, and it might be better not to lump these product categories together in the
same message.

Furthermore, the results show that the effect of communicating the guideline is only found for
the curtailment of meat, and not for the purchase of sustainably produced meat products (e.g., organic
or animal friendly variants) [49]. This finding is not surprising, as the guideline is focused on
curtailment behavior, and not on stimulating the purchase of sustainably produced products, but it
shows that the effect does not lead to spillovers to other types of sustainable behavior. This implies that
communication aimed at stimulating sustainably produced products may have additional beneficial
effects on stimulating sustainable diets.

In short, we can conclude that it is not so much the nature of the message (healthiness and/or
sustainability argument) that is key in differentiating between segments, but the relation between
message, segment and product category. Those involved in communicating dietary guidelines could
choose to use a mix of pro-self and pro-social arguments for all consumer segments, as including both
types of arguments might appeal to a larger audience. The current study did not find any negative
effects on either thoughts or meal intentions of a frame that combines health and sustainability in any
of the segments. Therefore, we propose to place dietary guidelines in a context of both healthiness and
sustainability, and to combine both health and sustainability arguments. In other words, sustainability
should become part of the criteria on which dietary guidelines are formulated and communicated,
like Lang and colleagues [9] already pled for in 2009. This study underpins the ongoing debates on the
shift in focus of nutritional guidelines to include sustainability considerations.

Overall, the results imply that in the development of dietary messages:

• Product-category differences should be taken into account.
• Differences between motive-based segments should be taken into account.
• The type of sustainability that is targeted—curtailment versus sustainable products—should be

taken into account.
• Communication strategies seem insufficient to shift diets, especially among pro-self and average

consumers, and therefore additional strategies should be considered.

Although this research has some important implications, it also faces some limitations and raises
some important issues for future research. First, the health manipulation did not result in more health
thoughts. A possible explanation is that, at the baseline level (regardless of any communication),
health is more salient in the consumer’s mind than sustainability. Therefore, it is much harder
(and maybe unnecessary) to increase health thoughts through communication. We do not perceive it as
a problem that the health manipulation check did not show significant differences between conditions,
because the open-ended question on association words show that the manipulation has been read and
understood, because respondents mentioned health-related words (those in the health manipulation
mention ‘health’ least often. This is a logical result of the way we framed the question, as we asked
them to mention words that came to their mind when thinking of healthy food).

Future research should include a broader range of communication conditions to check the effect
of combining short-term pro-self motives (e.g., taste, price and convenience) with long-term pro-social
motives (sustainability) and/or long-term pro-self motives (health). All segments, specifically the
pro-self segment, could be attracted with messages including those pro-self short-term motives.
Such additional communication strategies may result in larger differences in effectiveness between
segments. Furthermore, additional attribute combinations may give insights into whether a
combination of two attributes is more effective than focusing on a single attribute. The current study is
not conclusive on whether the health and sustainability condition shows the best results, because of the
synergy of the two arguments or because of the fact that two arguments are included in this condition as
compared to one argument in the other conditions. We did, however, keep the information comparable
in length by shortening the length of both arguments in the combined condition, and therefore it is
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most likely that the effect occurs because of synergy. Another argument to support this reasoning is
that, from previous research [47], we know that sustainable conscious consumers perceive the most
synergy and pro-selves perceive the least synergy between health and sustainability of food products.
If the effect of the health and sustainability condition was due to the number of arguments, than the
largest effect would be expected to occur for pro-selves, whereas if it were the synergy perception,
the largest effect would be expected to occur for conscious consumers (which is the case). A final
interesting direction for future research can be found in the spillover literature [75]. Based on the
current study it can be concluded that the best communication strategy is to include a combination of
health and sustainability arguments. It seems intuitive to persuade people that sustainable behavior is
in their own interest, for example by stressing the health or price benefits that come along with certain
sustainable behaviors. Previous research showed, however, that making self-interest motivations
salient may counteract prosocial motivations and therefore it may prevent positive spillover from one
prosocial behavior to other prosocial behaviors [75,76]. Future research should provide more insights
into positive or negative spillover effects resulting from communication strategies.

5. Conclusions

This study puts forth a preliminary segmentation based on food-category specific food motivations
that may help develop effective dietary communication strategies motivating consumers towards more
healthy and sustainable diets. We can conclude that communicating both health and sustainability
benefits of eating less animal-based and more plant-based products is advisable for all motive-based
consumer segments. Effects on behavioral intention differ across motive-based segments and additional
ways of stimulating sustainable food consumption beyond informing are needed, especially for pro-self
and average consumers. The effectiveness of the communication in terms of sustainable food intentions
not only depends on the segment, but also on the product category. Future research is needed to study
the generalizability of the findings to other guidelines, in other food categories, with other product
attributes and considering the entire diet, but this study leads to useful insights for those who are
involved in communicating healthy and sustainable dietary guidelines. Thereby this study contributes
to a more healthy and sustainable food consumption pattern.
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Appendix A

The following manipulations have been used in the experiment (original Dutch text followed by
the English translation).

Control condition:

Deze vragenlijst gaat over eten. Hiermee bedoelen we eetgedrag dat bijdraagt aan uw totale
voedselinname gedurende de hele dag. U kunt hierbij bijvoorbeeld denken aan wat voor soort
producten u eet en hoeveel u ervan eet. Het eten van drie hoofdmaaltijden en (eventueel) een aantal
tussendoortjes bepaalt uw voedselinname. Het gaat om hoe u uw maaltijden samenstelt.

English translation: This questionnaire focusses on food. With this we mean dietary behavior that
contributes to your total food intake during the entire day. You could think of the type of products you
eat and the amount you eat of it. The intake of three main meals and (potentially) a number of snacks
determines your food intake. It entails the way you compose your meals.

99



Sustainability 2017, 9, 743

Health condition:

Deze vragenlijst gaat over gezond eten. Hiermee bedoelen we eetgedrag dat bijdraagt aan een
goede gezondheid met een goede weerstand, weinig ziekte en een fit en energiek gevoel. U kunt
hierbij bijvoorbeeld denken aan de verhouding dierlijke en plantaardige producten die u eet. Het eten
van weinig dierlijke producten (zoals vlees en zuivel) en veel plantaardige producten (zoals groente) is
gezond. Het gaat er om hoe gezond de maaltijden zijn die u samenstelt.

English translation: This questionnaire focusses on healthy eating. With this we mean dietary
behavior that contributes to a good health with a good resistance, little illness and a fit and energetic
feeling. You could think of the proportion of animal-based and plant-based products that you eat.
The intake of few animal-based products (such as meat and dairy) and many plant-based products
(such as vegetables) is healthy. It entails the healthiness of the meals you compose.

Sustainability condition:

Deze vragenlijst gaat over duurzaam eten. Hiermee bedoelen we eetgedrag dat bijdraagt aan een
duurzame wereld met respect voor het milieu, de dieren en de mensen om ons heen. U kunt hierbij
bijvoorbeeld denken aan de verhouding dierlijke en plantaardige producten die u eet. Het eten van
weinig dierlijke producten (zoals vlees en zuivel) en veel plantaardige producten (zoals groente) is
duurzaam. Het gaat er om hoe duurzaam de maaltijden zijn die u samenstelt.

English translation: This questionnaire focusses on sustainable eating. With this we mean dietary
behavior that constitutes to a sustainable world, with respect for the environment, the animals and the
people surrounding us. You could think of the proportion of animal-based and plant-based products
that you eat. The intake of few animal-based products (such as meat and dairy) and many plant-based
products (such as vegetables) is sustainable. It entails the sustainability of the meals you compose.

Combined condition:

Deze vragenlijst gaat over gezond en tegelijk duurzaam eten. Hiermee bedoelen we eetgedrag dat
bijdraagt aan een goede gezondheid en een duurzame wereld met respect voor het milieu, de dieren
en de mensen om ons heen. U kunt hierbij bijvoorbeeld denken aan de verhouding dierlijke en
plantaardige producten die u eet. Het eten van weinig dierlijke producten (zoals vlees en zuivel) en
veel plantaardige producten (zoals groente) is gezond én duurzaam. Het gaat er om hoe gezond en
duurzaam de maaltijden zijn die u samenstelt.

English translation: This questionnaire focusses on healthy and simultaneously sustainable eating.
With this we mean dietary behavior that contributes to a good health and a sustainable world,
with respect for the environment, the animals and the people surrounding us. You could think of the
proportion of animal-based and plant-based products that you eat. The intake of few animal-based
products (such as meat and dairy) and many plant-based products (such as vegetables) is healthy
AND sustainable. It entails the healthiness and sustainability of the meals you compose.

Appendix B

Table A1. Number of times words in certain categories were mentioned in the four conditions.

Control Health Sustainable Health & Sustainable F-Value

Tasty 140 a 13 b 10 b 13 b 287.961 ***
Fruit and vegetables 70 a 263 b 30 c 86 a 327.226 ***

Healthy 47 a 5 b 40 a,c 21 c 38.152 ***
Meat 43 a 21 b 7 c 4 c 50.929 ***

Sociable 37 a 0 b 1 b 0 b 105.974 ***
Bread 34 a 11 b 1 c 6 b,c 49.080 ***
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Table A1. Cont.

Control Health Sustainable Health & Sustainable F-Value

Cooking 28 a 0 b 0 b 0 b 83.627 ***
Potatoes 27 a 3 b 5 b 2 b 45.647 ***

Good 25 a 3 b 6 b 7 b 28.938 ***
Calories 24 a 86 b 4 c 27 a 112.505 ***

Pasta 18 a 1 b 1 b 0 b 44.874 ***
Hungry 15 a 0 b 0 b 1 b 40.187 ***

Fish 13 a 18 a 9 a 9 a 4.686
Grocery shopping 12 a 0 b 0 b 0 b 35.701 ***

Dairy 11 a,b,c 25 c 2 b 13 a,c 21.948 ***
Rice 10 a 1 b 0 b 0 b 25.494 ***

Nutritious 8 a 2 a 2 a 1 a 9.327 *
Variety 6 a,b 16 b 0 a 1 a 28.553 ***

Vitamins & minerals 5 a,b 21 c 1 b 10 a,c 25.140 ***
Fresh 4 a 20 b 1 a 23 b 32.042 ***

Expensive 3 a 8 a 29 b 26 b 30.672 ***
Organic 2 a 29 b 73 c 81 c 94.831 ***

Vegetarian 2 a 1 a 6 a,b 13 b 16.517 **
Natural 1 a 5 a 2 a 4 a 3.473
Water 1 a,b 8 b 0 a 3 a,b 12.968 **

Animal friendly 1 a 1 a 21 b 14 b 31.975 ***
Nutrition guideline 1 a,b 9 b 0 a 1 a,b 19.558 ***

Wasting 1 a,b 0 b 9 a 1 a,b 18.847 ***
Regional 1 a 0 a 14 b 15 b 26.444 ***

Fiber 1 a 20 b 0 a 3 a 45.343 ***
No additives 1 a 7 a 7 a 6 a 4.792

Environmentally friendly 0 a 0 a 27 b 19 b 48.839 ***
Fair Trade 0 a 0 a 23 b 21 b 44.464 ***

Natural production 0 a 7 b 13 b 20 b 22.287 ***
Ecological 0 a 2 a,b 11 b 11 b 17.063 **
Seasonal 0 a 3 a,b 11 b 9 b 13.668 **

Pure 0 a 8 b 4 a,b 8 b 9.083 *
Responsible 0 a 0 a,b 7 b 6 a,b 13.119 *
Don’t know 0 a 3 a 30 b 23 b 46.928 ***

1 Control includes 1045 words, health includes 1025 words, sustainable includes 1050 words and health & sustainable
includes 1025 words. 2 Different superscripts within one row indicate significant differences following ANOVA
post-hoc Tukey test at p < 0.05. 3 * p < 0.05, ** p < 0.01, *** p < 0.001.
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Abstract: Consumers have increasing, but highly variable, interest in sustainability attributes of
food, including ethical aspects, such as animal welfare. We explored market opportunities for
animal-friendly cow’s milk based on segmentation (cluster) analysis. Flemish survey participants
(n = 787) were clustered (n = 6) based on their intention to purchase (IP) animal-friendly milk, and
their evaluation of cows’ welfare state (EV). Three market opportunity segments were derived from
clusters and labelled as “high”, “moderate” and “limited”. Only 8% of the participants belong to the
“high market opportunities” segment, characterized by a high IP and a low EV. The “limited” segment
(44%) indicated a neutral to low IP and a positive EV. The “moderate” segment (48%) had a moderately
positive IP and positive/negative EV. Reported willingness to pay, interest in information about the
state of animal welfare and importance of the product attribute “animal welfare” differed among
segments and were strongly related to IP. Most promising selling propositions about animal-friendly
milk were related to pasture access. The high degree of differentiation within the Flemish milk market
reveals market opportunities for animal-friendly milk, but for an effective market share increase
supply of animal-friendly products needs to get more aligned with the heterogeneous demand.

Keywords: animal welfare; consumers; dairy cattle; ethical consumption; market segmentation;
milk; survey

1. Introduction

The public is increasingly interested in sustainability aspects of food consumption, including the
various characteristics of the production process and of the final food products themselves. For the
livestock production, these concerns also imply the more ethical dimension such as animal welfare [1,2].
However, although European citizens report high levels of concern in relation to farm animal
welfare [3], the market for animal-friendly products—or of products that are commonly perceived
as such—is small. For example, the market share of organic milk, which is associated with higher
levels of animal welfare by consumers [4–6], was 2.7% in Belgium in 2015 [7]. This may illustrate that
concerns do not always translate into purchase behaviour [8,9], called the “consumer-citizen-duality”.
While citizens are driven by moral concerns, consumers are driven by the product characteristics
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involved in their food purchasing decision process [10]. To account for this duality, it is important to
take both consumer-related and citizen-oriented measures into consideration when studying this topic.

The European food market for premium animal welfare products is currently a niche market where
differentiation levels in the products vary according to the farm animal species. Eggs, for example,
have moderate differentiation (i.e., cage, barn eggs, free range, and organic), whereas cow’s milk shows
little differentiation in terms of animal welfare with the exception of welfare-related options such as
“organic” (following EU Council Regulation No. 834/2007) and “access to pasture”. The current market
for animal-friendly products mostly attracts consumers with only one specific profile, while previous
studies [11–14] demonstrated a more heterogeneous interest in farm animal welfare. Whilst some
consumer clusters are highly interested in animal-friendly products, other clusters may consider
animal welfare to be an important product attribute but not dominant to other product attributes
such as price, taste or quality. For these consumers, products that compromise between animal
welfare and price, termed “compromise products”, “mildly sustainable products” or “medium welfare
products” in different papers, may be an attractive alternative [14–17]. However, knowledge about
market opportunities in different consumer clusters for specific types of animal(-derived) products is
currently lacking.

Societal concern about animal welfare varies among species of farm animals [17] along with the
degree of “feeling well-informed about welfare” [18]. In response, the current study focuses on dairy
cattle with cow’s milk as product, for several reasons. First, consumers do not want to be reminded of
the living animal when it had to be killed for the product while purchasing meat (so-called “strategic
ignorance” [19–21]). Hence, it is expectedly easier to communicate about the animal and its welfare
for products, such as milk, that do not require the animal to be killed. A second advantage is that
dairy farms strongly differ in the housing and management factors affecting cow welfare [22,23].
This makes it possible to differentiate the milk based on animal welfare status. Third, the dairy sector
represents a significant proportion (15%) of the EU agricultural output [24], and market differentiation
might be a welcome strategy for this sector, which regularly faces economic crises and searches for
overall sustainability.

The overall objective of this study is therefore, to explore market opportunities for animal-friendly
milk by clustering individuals based on a consumer- and a citizen-oriented measure. The overall
objective is further specified into three research goals. First, this study will identify consumer segments
for animal-friendly milk. Second, it will be examined to what extent market opportunities exist within
different consumer segments for animal-friendly milk in Flanders, Belgium. The specific focus on the
region Flanders is motivated by the significance of the dairy sector in the study area itself and for milk
production in Belgium. Third, the resulting segments will be profiled in terms of perceived attribute
importance and interest in information as basis for the development of marketing and communication
strategies for animal-friendly milk. These insights can support a targeted marketing approach, relevant
to seize market opportunities.

2. Materials and Methods

A web-based questionnaire was completed in May 2014 by 827 consumers living in Flanders,
the northern region of Belgium. Participants were recruited by a subcontracted professional market
research agency. The sample was representative for the Flemish population in terms of age, regional
distribution and gender (Table 1). As 44% of the participants had a university college or university
degree, the sample was slightly biased towards higher educated people (which was ±30% in the
Flemish population in 2014), which is common in online surveys [25]. All respondents were involved
in food purchasing (not necessarily the main person responsible).

106



Sustainability 2016, 8, 1302

Table 1. Socio-demographic profile of the sample and the Flemish population.

Characteristics Sample (%) Population a (%)

Age

21–29 17.5 18.3
30–39 23.1 24.3
40–49 24.7 25.8
50–59 21.9 21.7
60–65 12.9 10.0

Regional distribution

Antwerp 28.4 27.6
East Flanders 23.9 22.9
West Flanders 18.1 18.5

Flemish Brabant 15.2 17.1
Limburg 14.4 13.8

Gender
Female 52.4 49.5
Male 47.6 50.5

Education

Elementary education (6 years of schooling) 4.6 15.7
Secondary education (12 years of schooling) 51.8 54.9

University college (Bachelor’s degree) 33.1 14.8
University degree (Master’s degree) 10.5 14.5

a Based on Belgian Federal Government Statistics for the Flemish population, 2012.

The survey consisted of four tiers of variables: (1) segmentation variables; (2) variables aimed to
form a socio-demographic profile of the clusters; (3) variables used to examine market opportunities of
the different clusters; and (4) measures aimed to support the market positioning of animal-friendly
milk, mainly in terms of communication.

2.1. Segmentation Variables

The consumer-related measures used as segmentation variables were the intention to try and the
intention to effectively purchase animal-friendly milk. These were measured with the statements “I am
willing to buy animal-friendly milk from now on, instead of the milk I usually buy”, and “I am willing
to buy animal-friendly milk to try it” using a 5-point Likert scale ranging from “totally disagree” to
“totally agree”. The citizen-oriented measure was the perceived evaluation of the current state of dairy
cattle welfare (EV), which was measured using the question “How would you rate the welfare of
dairy cattle in Flanders?” on a 7-point scale ranging from “very bad” to “very good”. The term “dairy
cattle welfare” was not defined in the survey because there are varying definitions of animal welfare,
among consumers [13] and even among animal scientists [26]. We wanted respondents to use their
own perception of animal welfare, as they would do so as a consumer too.

2.2. Socio-Demographics

Age, regional distribution (Flemish provinces), gender and education were probed using
categorical scales. Rural or urban living conditions, familiarity with agriculture and livestock were
scored on 5-point semantic differential scales. The bipolar adjectives were “rural”/”urban”, “not
familiar at all with agriculture”/”very familiar with agriculture” and “not familiar at all with
livestock”/”very familiar with livestock”.

2.3. Market Opportunities

To determine market opportunities in Flanders, Belgium for animal-friendly milk among different
consumer segments, we examined the different segments’ milk consumption pattern, general attitudes
towards milk and the milk processing industry, and willingness to pay for animal-friendly milk.
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2.3.1. Milk Consumption

Participants were asked about their milk consumption frequency and about the type of milk
they usually buy. Options for frequency of milk consumption were: “multiple times per day”, “every
day”, “multiple times per week”, “once per week” or “less than once per week”. For the type of milk,
the main types present in the Belgian market were listed, including “organic” (following Council
Regulation (EC) No. 834/2007), “fair trade” (indicates that farmers received a fair and higher price
for their milk), “farm milk” (i.e., the whole process, from milking the cow to packaging the milk, is
performed by the farmer), “AA-milk” (a Belgian quality label with specific hygiene requirements for
farmers and milk processors), and “conventional milk” (defined as none of the above). Participants
could also indicate “our family does not purchase milk”, in which case they (n = 40) were excluded
from the analysis (see inclusion criteria), resulting in 787 usable responses.

2.3.2. General Attitudes towards Milk and Milk Processing Industry

General attitudes towards milk and the milk industry were scored on 5-point semantic
differential scales. For attitude towards milk, the bipolar adjectives were “unhealthy”/”healthy”,
“not essential”/”essential”, “not tasty”/”tasty”, “expensive”/”cheap”, “old-fashioned”/”modern”, and
“negative”/”positive”. For attitude towards the milk industry, the bipolar adjectives were “unjust”/”just”,
“negative”/”positive”, “unsustainable”/”sustainable” and “not transparent”/”transparent”.

2.3.3. Willingness to Pay (WTP)

WTP was measured using contingent valuation [27] using the question: “suppose that a label
came onto the market that you trust which guarantees animal-friendly production of the milk.
To which degree would you be willing to buy this product instead of a product without such a
label?” This is a widely used method in consumer studies that is easily understood by participants.
Despite limitations, e.g., relating to hypothetical bias, the contingent valuation method can yield
valuable insight into eventual differences between consumer segments regarding WTP. Respondents
were provided with a reference price of the current average conventional milk price in Belgian
supermarkets (based on an online consultation of five Belgian supermarkets, €1.10 per litre). WTP for
animal-friendly label milk was probed for different price points, including no change in price (€1.10
per litre) and for price increases of 5% (€1.16 per litre), 10% (€1.21 per litre), 20% (€1.32 per litre),
50% (€1.65 per litre) and 100% (€2.20 per litre). Answers were on a 5-point scale ranging from “very
unlikely” to “very likely”.

2.4. Communication about Animal-Friendly Milk

To form the basis for development of marketing and communication strategies about
animal-friendly milk, segments were profiled in terms of perceived attribute importance, trust in
information sources, preferred format of information on dairy cattle welfare, and interest in information
about dairy cattle welfare.

2.4.1. Perceived Attribute Importance

The perceived attribute importance was measured using the question: “When buying milk, how
important are the following product attributes for you?” on a 5-point interval scale ranging from
“1 = totally unimportant” to “5 = very important”. Based on Vanhonacker et al. [13], attributes included
were: “quality”, “food safety”, “freshness”, “health”, “price”, “packaging”, “taste”, “sustainability”,
“production method”, “animal welfare”, “local production”, “country of origin”, “environmental
friendliness” and “fair trade”).
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2.4.2. Trust in Information Sources and Preferred Format of Information on Dairy Cattle Welfare

Respondents were asked to indicate their level of trust in different information sources in relation
to dairy cattle welfare on a 5-point scale ranging from “a complete lack of trust” to “a great deal of
trust”. Sources were “government”, “animal welfare organization”, “supermarket”, “milk processing
sector”, “farmer”, “consumer organization”, “science” and “veterinarian”. Additionally, respondents
were asked to indicate their preference towards five possible welfare labels on a 5-point scale ranging
from “absolutely no preference” to “strong preference”. Options were chosen to allow comparison
between: (1) a general animal welfare label versus a specific animal welfare label; (2) a tangible animal
welfare issue versus an intangible animal welfare issue (i.e., more difficult to imagine without having
specific knowledge on dairy cattle) from the consumer point of view; and (3) a product label with
a broader scope including animal welfare versus an animal welfare label. Therefore, options were
“a general cow welfare label” (general animal welfare label), “a cow welfare label with a focus on
access to pasture” (specific animal welfare label, tangible issue), “a cow welfare label with a focus
on welfare problems such as udder infection and lameness” (specific animal welfare label, intangible
issue), “a label with focus on sustainability, where higher animal welfare requirements are one aspect”
(product label with a broader scope, including animal welfare) and “a label with a focus on local
production, where higher animal welfare requirements is only one of the aspects” (product label with
a broader scope, including animal welfare).

2.4.3. Interest in Information about Dairy Cattle Welfare

Respondents were probed about their interest in information about dairy cattle welfare using
measures and criteria derived from the Welfare Quality® (WQ) protocol for dairy cattle [28].
This protocol describes methods to integrate dairy cattle welfare measures into 12 criteria,
four principles and an overall welfare category. All 26 welfare measures and 11 of the 12 criteria
were used in the current study (Appendix). In dairy cattle, the criterion “Thermal comfort” is not
measured and was thus not included in the survey. The full WQ protocol for dairy cattle can be found
at http://www.welfarequalitynetwork.net/.

To measure interest in information, the following question was used for each WQ measure and
criterion: “Several aspects that can influence the welfare of dairy cows are listed below. To what degree
do you wish to be informed about each of these aspects in order to make the right choice when buying
cow’s milk?” Answers were on a 100-point scale ranging from “I do not want to be informed about
this at all when I am buying cow’s milk” to “This is very interesting information for me when I am
buying cow’s milk”. Measures and criteria were shown separately and in random order to prohibit the
respondents from scoring the measures purely based on the criteria they belong to.

2.5. Statistical Analysis

Factor Analysis using principal components was performed for both attitude measures.
Items were excluded using backwards selection when factor scores were lower than 0.6 and when
the item loaded high (greater than half of the highest) on two or more factors, as recommended by
Field [29]. Internal consistency (using Cronbach’s alpha’s) was checked and deemed acceptable when
higher than 0.7 following Nunnally [30]. Factor Analysis revealed that all descriptors for attitude
towards milk loaded on one factor (total variance explained: 70.2%, α = 0.85), except for the items
“expensive versus cheap” and “old fashioned versus modern”, which were removed because factor
loadings were not high enough (0.43 and 0.57). The items of attitude towards the milk industry could all
be fit into one factor (total variance explained: 73.2%, α = 0.88). Because of the high Cronbach’s alphas,
a mean attitude score towards milk and the milk processing industry was calculated, by summating
and averaging the respondents scores for the individual adjectives, and used in further analyses
(bivariate analysis using one-way ANOVA).
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Data were analysed using SPSS 22 (Chicago, IL, USA). For the cluster analysis, first hierarchical
clusters were developed using Ward’s method. Subsequently, K-means cluster analyses were
performed to obtain clusters (following [31]). Z-scores were used for all segmentation variables
to get a better view of the relative position of the clusters. Bivariate analysis using one-way ANOVA
with Dunnett’s T3 post hoc comparison of mean scores and cross-tabulation with χ2–statistics were
used to profile the clusters.

3. Results

3.1. Cluster Analysis

The evaluation of the current state of dairy cattle welfare (EV) was neutral on average (not poor
and not good, mean 4.1 ± 1.3 on a scale of 1–7). EV was perceived as very negative–rather negative
by 29% of respondents, as neutral by 31% and as rather good–very good by 40%. With regard to the
questions dealing with intention, mean intention to try was rather positive (3.9 ± 0.8 on a scale of
1–5) and intention to purchase from now on neutral–rather positive (3.6 ± 0.9). Most respondents
(72%) (strongly) stated to be willing to try animal-friendly milk, while only 4% (strongly) disagreed.
For more than half of the respondents this resulted in a positive intention to purchase animal-friendly
milk from now on (53%). As IT and IP were highly correlated (r = 0.73, p < 0.001), we will discuss them
together under the term “intention to purchase” (IP) from here on.

The clustering procedure resulted in six clusters (Table 2, Figure 1). The existence of multiple
consumer segments is in accordance with previous studies showing heterogeneity in interest in
farm animal welfare [11,12,32,33]. We divided the clusters into three segments based on market
opportunities. The first segment, with “high market opportunities”, consists of cluster 2 (CL2) which
is characterized by a high IP and a low EV. The second segment, referred to as “limited market
opportunities”, consists of three clusters (CL4, CL5 and CL6) and is characterized by a more positive
perception of the current state of dairy cattle welfare and a neutral to low IP. The third segment,
referred to as “moderate market opportunities”, consists of two clusters (CL1 and CL3). Whereas CL1
does not seem concerned about dairy cattle welfare, they do have a positive IP, while CL3 does seem to
be concerned about animal welfare (negative EV) with a neutral–rather positive IP. As some important
nuances did exist between clusters in these three segments, further analysis was performed using
all clusters, but results are mainly discussed using the three segments. However, where differences
between clusters within segments are present, these will be discussed.

Figure 1. Mapping of the cluster centres (CL1-CL6) according to the evaluation of welfare (EV z-score)
and intention to purchase welfare friendly milk (IT and IP z-score, mean of intention to try and intention
to purchase from now on). The size of the marks reflects the relative size of the clusters (total n = 787).
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Table 2. Segmentation variables, percentages of the sample and market opportunities for each cluster
(CL) (Mean (± Standard Deviation), n = 787).

Cluster Code CL1 CL2 CL3 CL4 CL5 CL6

Market opportunities 1 Moderate High Moderate Limited Limited Limited
% of sample 24.4 8.1 23.8 3.6 16.0 24.1

Evaluation dairy cattle welfare
(EV, z-score) 0.8 −1.7 −0.8 0.4 0.5 0.2

Evaluation dairy cattle welfare 2 5.1 ± 0.7 1.8 ± 0.8 3.0 ± 0.9 4.6 ± 1.3 4.7 ± 0.9 4.3 ± 0.9
Intention to try (IT, z-score) 0.7 1.3 0.2 −2.7 0.2 −1.1

Intention to try 3 4.5 ± 0.5 5.0 ± 0.0 4.1 ± 0.4 1.6 ± 0.6 4.1 ± 0.9 3.0 ± 0.9
Intention to purchase from now on

(IP, z-score) 0.8 1.5 0.2 −2.2 −0.9 −0.7

Intention to purchase from now on 2 4.3 ± 0.5 4.9 ± 0.3 3.8 ± 0.4 1.7 ± 0.5 2.8 ± 0.4 3.0 ± 0.3
1 As derived from the segmentation variables; 2 7-point scale from “very bad” to “very good”; 3 5-point scale
from “strongly disagree” to “fully agree”.

3.2. Socio-Demographics

Fewer male respondents were found in the high market opportunities segment (20% versus
49%–59% for moderate market opportunities and limited market opportunities, p < 0.001). This is
in accordance with previous studies where females were more interested/concerned about animal
welfare [32,34,35]. The high market opportunities segment also contained more respondents with
a higher education (54.7%), while there were fewer in the limited market opportunities segment
(specifically, CL4: 32.1%, CL6: 34.9%, CL1: 45.8%, CL3: 44.9%, and CL5: 50.0%, p < 0.001). The profile
of the high market opportunities segment corresponds to the “ethical consumers” that Vermeir and
Verbeke [1] characterize as being more educated and better informed than average.

In CL4, more respondents indicated that they were familiar with livestock compared to the other
clusters (39.3% versus 15%–25% for the high market opportunities and moderate market opportunities
segments, p < 0.001). This is in line with a study by Boogaard et al. [36] among Dutch citizens who
found that respondents with more stated familiarity with farming were more content with dairy
farming practices. Vanhonacker et al. [32] found a similar cluster in their study and argued that the
respondents were involved with animal production more on a socio-economical level than on a moral
and ethical level.

As segments did not differ with respect to province, rural versus urban living conditions,
familiarity with agriculture and age of the respondents, EV and IP appeared to be influenced by
the respondents’ attitudes, knowledge and opinions rather than by their socio-demographics. This is
in accordance with earlier studies that question the usefulness of socio-demographic factors in studies
involving ethical concerns [37–39].

3.3. Market Opportunities

3.3.1. Milk Consumption

Self-reported frequency of milk consumption did not differ between segments, which is in contrast
with earlier studies concerning meat, where different clusters were found to indicate a different
consumption pattern [38]. Regarding type of milk, respondents in the high market opportunities
segment purchased significantly more organic milk compared to consumers of the other clusters
(p < 0.001, 10.9% for CL2 and 7.1% for CL4, versus 3.1%, 4.3%, 1.6% and 0.0% for CL1, CL3, CL5 and
CL6, respectively). This is in line with expectations for this segment given their very positive intention
to purchase animal-friendly milk.

3.3.2. General Attitudes towards Milk and the Milk-Processing Industry

Generally, the mean attitude towards milk score was positive (4.0 ± 0.8), and the attitude
towards the milk-processing industry was neutral (3.0 ± 0.8). Both attitudes differed among clusters
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(p < 0.001). Attitude towards the milk-processing industry was more negative among the high market
opportunities segment (2.1 ± 1.0) than for all other clusters. This is very likely related to their negative
EV, which reflects poorly on the milk-processing industry.

3.3.3. Willingness to Pay

The WTP differed for each price-increase category between clusters (p < 0.001 for all).
As measuring WTP using contingent valuation may be subject to hypothetical bias, we here use
the results of this measure only to compare between segments, not to determine thresholds for
maximum prices of animal-friendly milk. The pattern followed the IP indicated by the three segments.
The high market opportunities segment indicated a higher WTP for all price-increases. Most clusters
with limited market opportunities (CL4 and CL6) indicated a lower WTP for 0% increase, 5% and
10% (neutral and rather unlikely, respectively, Figure 2), and no majority indicated a positive WTP at
any price level (i.e., maximum of 35% and 39% for a 0% price increase). The majority of respondents
indicated a positive (likely or very likely) WTP up to a price increase of 20% for CL2, 10% for CL1 and
CL3 and 5% for CL5.

 

Figure 2. Mean willingness-to-pay scores ± SEM for CL1-CL6, per % of price-increase.

3.3.4. Considerations—Market Opportunities

The most pronounced differences between segments were found for the WTP, where the segment
that indicated a higher IT and IP (high market opportunities) also showed a higher WTP. This segment
would likely purchase products with the highest level of animal welfare, with a matching price
(currently organic milk in the Flemish market). Attitudes towards milk as a product were positive,
with generally neutral attitudes towards the dairy industry. Along with the finding that milk
consumption frequency did not differ between clusters, these findings indicate the existence of market
opportunities for animal-friendly milk, both for the highest level of animal welfare and for more
intermediate products.

3.4. Communication about Animal-Friendly Milk

3.4.1. Perceived Importance of Product Attributes

The perceived importance of all milk attributes differed among clusters (p < 0.001, Table 3),
in a somewhat different pattern than the segments. Generally, CL1 and CL2 indicated the highest
importance for most attributes (all rather important to very important), CL3 and CL5 mostly indicated
“neutral”–”rather interested” and the CL4 and CL6 most often indicated “neutral”. An exception was
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the attribute “price”, which CL1 and CL5 scored highest (both “very important”). These findings
indicate that although CL1 might be a more conscious consumer than CL3, they do value price a lot,
which causes lower market opportunities than for CL2.

The absolute importance scores for the product attribute “animal welfare” ranged from “neutral”
for CL4 and CL6, to “rather important” for CL3 and CL5 clusters and “very important” for CL1
and CL2. However, when viewing the product attribute “animal welfare” relative to other product
attributes, the high market opportunities and moderate market opportunities segments scored animal
welfare among the more important product attributes, and the limited market opportunities segment
among the less important product attributes (paired samples t-test, p < 0.001).

Table 3. Perceived importance of product attributes (Mean ± Standard Deviation, n = 787).

Sample CL1 CL2 CL3 CL4 CL5 CL6 p-Value

Packaging 3.2 ± 1.0 3.5 ± 1.0 b 3.2 ± 1.3 a,b 3.2 ± 1.0 a,b 3.1 ± 1.1 a 3.1 ± 1.0 a 3.1 ± 0.8 a <0.001

Country of origin 3.5 ± 1.0 3.9 ± 0.9 b 4.0 ± 1.1 b 3.4 ± 1.0 a 3.0 ± 1.1 a 3.3 ± 1.0 a 3.2 ± 0.8 a <0.001

Fair trade 3.5 ± 1.0 3.9 ± 0.9 c 4.2 ± 1.1 c 3.6 ± 0.8 b 3.0 ± 1.2 a,b 3.2 ± 1.0 a 3.2 ± 0.7 a <0.001

Local production 3.6 ± 0.9 4.0 ± 0.8 b 4.1 ± 1.0 b 3.5 ± 0.9 a 3.0 ± 1.1 a 3.3 ± 1.0 a 3.2 ± 0.7 a <0.001

Method of
production 3.7 ± 0.9 4.0 ± 0.7 c 4.6 ± 0.6 d 3.8 ± 0.8 b 3.0 ± 1.0 a 3.4 ± 0.9 a 3.3 ± 0.7 a <0.001

Sustainability 3.8 ± 0.8 4.1 ± 0.7 d 4.3 ± 0.7 d 3.8 ± 0.7 c 3.1 ± 1.1 a,b 3.6 ± 0.9 b,c 3.4 ± 0.7 a <0.001

Environmental
friendliness 3.8 ± 0.8 4.1 ± 0.7 c 4.5 ± 0.8 d 3.9 ± 0.6 b 3.1 ± 0.9 a 3.5 ± 0.9 a 3.3 ± 0.7 a <0.001

Price 3.9 ± 0.8 4.1 ± 0.8 b,c 3.7 ± 1.0 a,b 3.9 ± 0.8 b 3.8 ± 1.1 a,b,c 4.2 ± 0.7 c 3.6 ± 0.8 a <0.001

Animal welfare 4.0 ± 0.9 4.3 ± 0.7 c 4.9 ± 0.3 d 4.2 ± 0.6 c 3.3 ± 1.0 a,b 3.7 ± 0.8 b 3.4 ± 0.8 a <0.001

Taste 4.1 ± 0.7 4.4 ± 0.6 c 4.6 ± 0.5 d 4.1 ± 0.6 b 3.5 ± 0.7 a 4.1 ± 0.6 b 3.6 ± 0.8 a <0.001

Health 4.1 ± 0.8 4.4 ± 0.6 d 4.8 ± 0.4 e 4.2 ± 0.7 c 3.5 ± 0.9 a,b,c 4.0 ± 0.7 b 3.6 ± 0.8 a <0.001

Quality 4.1 ± 0.7 4.5 ± 0.6 c 4.7 ± 0.5 c 4.2 ± 0.6 a,b 3.6 ± 1.1 a 4.2 ± 0.6 b 3.6 ± 0.8 a <0.001

Food safety 4.2 ± 0.8 4.5 ± 0.6 c 4.8 ± 0.4 d 4.2 ± 0.6 b 3.5 ± 1.1 a 4.3 ± 0.7 b 3.6 ± 0.8 a <0.001

Freshness 4.2 ± 0.7 4.5 ± 0.6 c 4.7 ± 0.7 c 4.2 ± 0.6 b 3.9 ± 0.8 a,b 4.3 ± 0.7 b,c 3.7 ± 0.8 a <0.001
a–e Means ± SD within a row without common superscript differ significantly (p < 0.05, one-way ANOVA with
Dunnett’s T3 post hoc comparison of mean scores).

3.4.2. Information Sources and Preferred Format of Information on Dairy Cattle Welfare

All clusters indicated a neutral to rather negative score for “the dairy processing industry”
regarding trust as a source of animal welfare information (Table 4). Possibly, this is caused by the
industries vested interests in milk, which potentially biases towards creating a positive image. Besides a
negative score for “the dairy processing industry”, the high market opportunities segment indicated
rather negative scores for trust in “government”, “supermarket”, and “farmer” as well. This is likely
related to their low EV-score, which reflects poorly on these stakeholders. The most trusted sources
of an animal-friendly milk label were veterinarians and animal welfare organizations, as all clusters
indicated a neutral to positive trust in these segments.

Content of the label for all categories (i.e., “general cow welfare”, “focus on access to pasture”,
“focus on specific welfare problems”, “sustainability” and “local production”) was least preferred by
CL4 and CL6 (scored neutral to rather uninteresting, Table 3). The high market opportunities segment
showed the highest preference for all suggested label content (scored rather to very interesting).
The same goes for the type of label. None of the segments indicated a clear preference for any of the
label contents.

Regarding the type of dairy cattle welfare label, preference was given to a label with a star rating
system by the high market opportunities and moderate market opportunities segments. The limited
segments’ scores did not differ significantly between the options. These results are in line with
the “extremeness aversion” theory [40], meaning that when a wider range of products is provided,
consumers are less likely to choose the cheapest product. In animal welfare products, a similar
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construct has been examined studies [14,15], who found a smaller share of respondents choosing for
the product lowest in price and animal welfare when products at intermediate levels of animal welfare
and price were offered. An example of a similar and rather successful labelling scheme (representing
approximately 22% of the egg market share) can be found in The Netherlands, where an animal welfare
organization (Dierenbescherming) developed a label with star rating system to indicate different levels
of animal welfare for various farm animal species. In addition, the recently established state-controlled
animal welfare label in Denmark (Bedre Dyrevelfærd) that will enter the market in 2017 distinguishes
between three levels of improved welfare following similar principles, though using hearts instead
of stars.

Table 4. Preferred source, content of a label and type of label (Mean ± Standard Deviation, n = 787,
between-segments p-value < 0.001 for all).

Sample CL1 CL2 CL3 CL4 CL5 CL6

Source

Veterinarian 3.7 ± 0.8 4.0 ± 0.8 c 3.7 ± 1.1 b,c 3.7 ± 0.8 b 3.8 ± 1.0 b,c 3.8 ± 0.7 b,c 3.2 ± 0.6 a

Animal welfare organization 3.7 ± 0.8 4.0 ± 0.8 c 4.2 ± 0.9 c 3.7 ± 0.7 b 3.3 ± 1.1 a,b 3.6 ± 0.8 b 3.2 ± 0.7 a

Science 3.5 ± 0.8 3.8 ± 0.8 b 3.7 ± 0.8 b 3.6 ± 0.8 b 3.1 ± 1.1 a 3.7 ± 0.7 b 3.3 ± 0.6 a

Consumer organization 3.5 ± 0.8 3.9 ± 0.7 c 3.5 ± 1.0 b 3.5 ± 0.8 b 3.4 ± 0.9 a,b 3.6 ± 0.7 c,b 3.2 ± 0.5 a

Farmer 3.1 ± 0.8 3.3 ± 0.9 c 2.3 ± 1.1 a 3.0 ± 0.9 b 3.3 ± 0.9 b,c 3.5 ± 0.8 c 3.1 ± 0.6 b

Supermarket 3.1 ± 0.7 3.2 ± 0.8 b 2.6 ± 0.9 a 3.0 ± 0.7 b 3.2 ± 0.8 b 3.3 ± 0.7 b 3.2 ± 0.5 b

Government 3.1 ± 0.9 3.3 ± 1.0 b 2.5 ± 1.0 a 3.0 ± 0.9 b 3.2 ± 1.1 b 3.1 ± 0.8 b 3.1 ± 0.6 b

Dairy processing sector 3.0 ± 0.9 3.3 ± 0.9 c,d 2.4 ± 1.1 a 3.0 ± 0.9 b 3.1 ± 1.0 b,c,d 3.3 ± 0.9 d 3.0 ± 0.5 b,c

Content

General cow welfare 3.7 ± 0.9 4.3 ± 0.9 c 4.4 ± 0.7 c 3.9 ± 0.7 b 2.9 ± 1.1 a 3.8 ± 0.8 b 3.1 ± 0.7 a

Focus on access to pasture 3.6 ± 0.9 4.2 ± 0.8 c 4.3 ± 0.7 c 3.8 ± 0.7 b 2.8 ± 0.8 a 3.6 ± 0.8 b 3.1 ± 0.7 a

Focus on specific welfare problems 3.6 ± 0.9 4.2 ± 0.9 d 4.4 ± 0.8 d 3.7 ± 0.7 c 2.6 ± 1.0 a 3.7 ± 0.9 c 3.1 ± 0.7 b

Sustainability 3.6 ± 0.9 4.2 ± 0.8 c 4.0 ± 0.7 c 3.7 ± 0.7 b 2.7 ± 1.2 a 3.6 ± 0.8 b 3.1 ± 0.7 a

Local production 3.5 ± 0.9 4.0 ± 0.8 c 4.3 ± 1.0 c 3.6 ± 0.8 b 2.7 ± 1.1 a 3.3 ± 0.8 b 3.0 ± 0.7 a

Type
A label with a star rating system 3.7 ± 1.0 4.4 ± 0.9 d 4.3 ± 1.0 d 3.8 ± 1.0 c 2.5 ± 1.0 a 3.6 ± 1.0 c 3.2 ± 0.8 b

A label without star rating system 3.2 ± 1.0 3.4 ± 1.1 b 3.3 ± 1.3 a,b 3.2 ± 1.0 a,b 2.7 ± 1.1a 3.3 ± 1.0 b 3.1 ± 0.8 a,b

a–d Means within a row without common superscript differ significantly (p < 0.05, one-way ANOVA with
Dunnett’s T3 post hoc comparison of mean scores).

3.4.3. Interest in Information about WQ Measures and Criteria

Two findings were most apparent from the respondents’ interest in information about WQ
measures and criteria. First, for all measures and criteria, interest in information between clusters
differed significantly (p < 0.001 for all; interest scores for all measures and criteria can be found in the
Appendix). Post-hoc tests showed a clear pattern: interest in information in measures and criteria
was lowest for the “limited market opportunities” segment (mean scores ranged from 27.1–35.9 for
CL4, 27.9–58.6 for CL5, and 32.8–45.2 for CL6), followed by the “moderate” segment (CL1: 44.3–78.4
and CL3: 43.9–72.9) and highest for the segment with “high market opportunities” (CL2: 66.1–93.6)
(p < 0.05 for all differences). Second, even though interest in all measures differed, generally the same
criteria and measures received the highest importance score for all clusters. This is not in accordance
with previous studies where heterogeneity in perceived important factors for farm animal welfare was
found (e.g., for broiler chickens [11]). However, in these studies respondents were not given a list of
(WQ) welfare impairments, but were asked to think of them themselves. When a predetermined list
was given to respondents, (as done by Tuyttens et al. [41] using WQ criteria), the same criteria were
found among the most and least important scores.

Both the high and moderate segments indicated most interest in “freedom of movement”, whereas
the limited opportunities segment attached most interest to “absence of diseases” (all p-values < 0.05).
The moderate market opportunities segment and CL5 indicated the second-to most interest in absence
of diseases, although moderate clusters indicated as much interest for “absence of injuries” (CL5),
“comfort around resting” (CL3), “good human-animal relationship” (CL3) and “positive emotional
state” (CL3). The high market opportunities and moderate market opportunities segments, and
CL6, generally indicated least interest for the criteria “expression of other normal behaviour” and
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“expression of social behaviour”. Both CL4 and CL5 did not score any of the criteria as lower than most
other criteria. Regarding measures, highest scores (all p < 0.05) by the moderate market opportunities
segment and CL5 and CL6 were attributed to “access to pasture”, but some scored “expression of
positive behaviour” (CL1, CL3, CL5, and CL6), “expression of negative behaviour” (CL1, CL3, CL5,
and CL6), dehorning method (CL3), tail docking method, “number of drinking points, cleanliness and
functioning of the drinking points” (CL3) and “tied housing” (CL3, CL5, and CL6) equally high. CL2
scored all the aforementioned measures equally high, and CL4 scored all equally low.

While most segments attributed lowest scores to the criterion measured using “access to pasture”
(criterion “expression of normal behaviour”), this measure was given the highest importance score
by the majority of segments. Possibly, freedom of movement was associated with access to pasture
by the respondents (which actually is a measure of the criterion “expression of normal behaviour”)
which explains this discrepancy. Access to pasture is consistently mentioned in literature as being
highly important to citizens [8,42,43]. Additionally, although the criterion “absence of diseases” was
scored high by many clusters, none of the measures for diseases were among the highest scores for
most clusters. It is likely that a high level of knowledge or familiarity is needed to understand the
importance of these specific welfare measures, while a general lack of knowledge about farming
practices and specific welfare problems among consumers has been shown [44]. Besides a lack of
knowledge, respondents also seemed to not prefer specific information, given that the least preferred
content for an animal-friendly label was “specific welfare problems”. The latter is in accordance with
previous studies which found that too detailed information (or information overload) could have
a detrimental effect on the intention to purchase [33,45,46].

3.4.4. Considerations—Communication Targeted to the Various Segments

Generally, animal welfare was scored as a neutral to a very important product attribute, but less
important than taste, health, quality, food safety and freshness. This is in accordance with earlier
studies, which report that consumers generally give higher priority to primary product attributes
like quality, health and safety than to aspects related to moral issues and/or sustainability such as
fair trade, local production and animal welfare [14,47,48]. By underlining the product attributes that
are considered most important in milk, consumers who are negative or neutral in their intention to
purchase might see benefits of the animal-friendly products. Perceived benefits from animal-friendly
milk (e.g., healthier and better quality) have previously been found to be related to intention to
purchase previously [49] and could change consumers’ purchase behaviour. Naturally, these benefits
would have to actually exist in order to make such claims about animal-friendly milk. A study has
already shown a positive relationship between milk quality and animal welfare [50], but more research
on this subject is still needed.

The most trusted sources for information on cow welfare were veterinarians and animal welfare
organizations. Regarding type of dairy cattle welfare label, general preference was given to a label
with a star rating. Regarding interest in information about the current state of animal welfare, the
measure “access to pasture” and criterion “freedom of movement” were considered to be most
interesting. Although the WQ criterion “absence of diseases” was among the highest scores as well,
using individual diseases or injuries like lameness or mastitis as attributes to communicate does not
seem a promising route, because no preference was given to this type of welfare label, nor to the WQ
measures of disease.

4. Conclusions

The objective of this paper was to explore market opportunities for sustainable products,
specifically animal-friendly milk, by identifying and profiling market segments based on a consumer-
and a citizen-oriented segmentation variable (IP and EV, respectively). A high degree of differentiation
within the Flemish market for milk was shown (six consumer clusters), with identification of market
opportunities for animal-friendly milk, while the market supply does not show a similar differentiation.
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Intention to purchase and, to a lesser degree, WTP were strongly linked to interest in information about
animal welfare. The consumer segment with the highest IP and WTP is believed to be most interested
in the products with the highest level of animal welfare (e.g., organic and high market opportunities
segment). In addition, this segment was most negative regarding the state of animal welfare and the
dairy industry. Milk with the highest level of both price and animal welfare could be positioned in
the market by primarily focusing on enhanced welfare as this appears to be a dominant selection
criterion for the segment with high market opportunities. This study lays the foundation for future
research, which could focus on examining consumer segments with moderate and/or limited market
opportunities, where communication could highlight specific benefits (e.g., healthier and better quality)
at an intermediate level of animal welfare and price to change these consumers’ purchase behaviour.

Although, in this paper, we collated clusters based on market opportunities to form three segments,
some crucial differences between clusters within segments were apparent. While CL5 was identified
as having “limited” market opportunities, this cluster did seem somewhat more interested in
animal-friendly milk than CL4 and CL6 within the same segment. Since age was not associated with
the clusters, a transition of individuals from one segment to another, e.g., from limited to moderate,
or from moderate to high, is unlikely to happen automatically over time as the simple result of people’s
ageing. Specific efforts that aim at stimulating such a transition will be needed, and the fact that gender
is associated with clusters indicates that extra efforts targeting male consumers might be required.
The use of informational approaches emerges as a potential strategy. The finding that education is
associated with clusters suggests that better and more easily accessible information may be effective in
moving people from one to another segment. Such informational approaches could focus on the state
of animal welfare or on the precise characteristics of animal-friendly products.

Promising selling propositions in future communication about animal-friendly milk were found
to be “access to pasture” and the related criterion (according to respondents) “freedom of movement”,
and the criterion “absence of diseases”. Our results reveal an information need that confirms actual
practices as foreseen in operational labelling systems, such as a star rating system differentiating
between diverse levels of animal welfare at different price levels. Marketing effort that underlines
access to pasture and the healthiness of cows would play into the publics’ interests regarding dairy
cattle welfare. To position products with the highest level of price and animal welfare, enhanced
welfare could be the main focus, whereas intermediate products could be positioned based on benefits
of increased cow welfare for milk. When the market supply would be better aligned with the
heterogeneous demand, for instance by using a star (or equivalent) rating system, the market share of
animal-friendly products could increase. Additionally, such a rating system could encourage farmers
to invest in improved cow welfare as a higher rating could translate into a higher price for their
dairy products.

The results obtained in the present study are specific for milk in Flanders, Belgium. Nevertheless,
it is likely that the finding of a high degree of differentiation in the market based on consumers’
intention to purchase and their evaluation of the state of animal welfare as an attribute of livestock
products, as well as the existence of related market opportunities, can be extrapolated to other livestock
products, animal species, and regions. Further research into this domain is recommended.
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Abstract: Efforts to decrease the environmental impact of today’s clothing industry across the entire
process of production, purchase, maintenance, and disposal can be driven by either suppliers or
consumers. Changing the behavior of the latter, however, requires an understanding of current
clothing consumption patterns—a currently under-researched area. We therefore shed more light
on these patterns in the purchase, use and maintenance, and discard phases by analyzing unique
data on 4617 adult consumers (aged 18–65) from Germany, Poland, Sweden, and the U.S., who we
divide into five segments based on clothing consumption behavior. At the low end of the spectrum
is a consumer segment that earns the least, consumes mostly budget brand clothing, and is the
least open to alternative more environmentally friendly business models such as fashion leasing or
clothing libraries. At the other extreme lies a small segment that earns the most, engages in high
consumption of medium or premium brand clothing, and is most open to alternative business models.
Lying between these two is a primarily female segment that purchases an above average amount
of clothing from budget brands. In addition to the segments’ different reported purchase behavior
and a varying openness to alternative business models, we identify differences in willingness to
pay for clothing made of material that is more environmentally friendly than conventional fabrics.
These observations suggest several promising directions for environmental interventions tailored
toward specific consumer segments.

Keywords: clothing consumption; consumer segmentation; environmental impact; Western countries

1. Introduction

In addition to meeting the basic human need for protection against weather variations, clothing
functions as a means of personal communication by which individuals express themselves through
their clothing choices. Because this practice has persisted over recorded human history, it might be
regarded as an acquired human need [1]. Nonetheless, the clothing industry of today has moved well
beyond merely satisfying basic physiological and psychological needs, and the rise of fast fashion,
especially, has greatly altered clothing’s societal and cultural significance. In particular, fast fashion
has drastically shortened the clothing life cycle, with new styles swiftly superseding the old. Not only
do many fast fashion retailers (e.g., H&M or Forever 21) introduce new merchandise on an almost
weekly basis and deliberately manipulate the supply to create “must have” items targeted primarily at
young consumers [2,3], but fast fashion products also tend to have a short lifespan [4]. This brevity
is not necessarily a result of the clothing’s intrinsic quality but rather may stem from a reduction
in the products’ symbolic value (e.g., being outdated by newer trends). Overall, therefore, the fast
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fashion industry is characterized by short-term use, symbolic obsolescence, and increasing waste
generation [5], meaning that its rise has had detrimental consequences for the environment. In fact,
the clothing industry is currently one of the world’s most polluting industries [6], heavily impacting
the environment through its immense use of water and chemicals during production (e.g., for growing
cotton or dying textiles), as well as ecosystem pollution, and textile waste generation [6,7]. However,
even though much environmental degradation can be attributed to the clothing industry, an equal part
of the responsibility is borne by consumers, who, rather than being mindless market actors with no
control over clothing’s environmental impact, are instrumental in determining the number, frequency,
and type of clothing items purchased, how these items are used and maintained, and the means
of disposal once items are worn out or no longer wanted. All these consumer-related aspects have
implications for clothing’s final impact on the environment (see, e.g., [1]).

The purpose of the present study, therefore, is to assess consumer behavior as it relates to
each of these aspects—with particular attention to current clothing consumption patterns through
the purchase, use and maintenance, and disposal phases—as well as this behavior’s implications for
environmental sustainability. We do so using a consumer segmentation analysis that not only addresses
consumer heterogeneity but, instead of characterizing the segments demographically as is common in
previous research, differentiates them by purchase behavior. Such segmentation contributes to a better
understanding of clothing consumption, one that can inform the development of targeted behavior
change interventions. Our analysis also contrasts with previous empirical work in environmentally
friendly and unfriendly clothing consumption in that rather than using small-scale or one-country
samples to focus on one of the three consumption phases, it employs large diverse samples from four
countries (Germany, Poland, Sweden, and the U.S.) to trace behavior patterns across all three phrases.
It thus makes a unique contribution to this literature stream in both scope and analytical approach.
Before reporting our results, however, we present an overview of the primary environmental concerns
related to the clothing life cycle and then describe our sample and methodology.

2. Background

Because the evolution of fast fashion and the subsequent globalized mass consumption of clothing
have greatly influenced the state of the environment, we begin our discussion with an explanation of
how production and purchase, use and maintenance, and the eventual disposal of clothing each creates
different environmental concerns. Although a lack of supply chain transparency and traceability
from clothing retailers makes it impossible to attribute some of these concerns directly to consumers,
other problems could be directly alleviated or accommodated by changes in consumer purchase and
post-purchase behavior patterns.

2.1. Production and Purchase

The high resource intensity of clothing production makes it the primary source of environmental
degradation in the clothing life cycle [1], with particularly heavy environmental impacts from
voluminous use of energy, water, and chemicals. The production of one pair of jeans, for instance,
requires 3625 liters of water, 3 kilograms of chemicals, 400 MJ of energy, and 16 m2 of harvested land [8].
The clothing industry is thus high on energy consumption but low on energy use efficiency [9], with
most energy in clothing production consumed during weaving, spinning, and chemical processing [6].
During 2008, for example, textile and clothing production used 1074 billion kWh of electricity
(or 132 million tons of coal) [10].

Clothing production also consumes vast amounts of water, a resource that is becoming increasingly
scarce across the globe because of climate change, pollution, and overuse. The primary source of water
usage is in the production of cotton, a water-intensive crop that may need as much as 8.5 tons per
kilogram [11]. The fabric preparation process of desizing, scouring, and bleaching also depends on
water throughout, and nearly all textile dying and application of specialty or finishing chemicals occurs
in water baths. Even worse, following each process, the fabrics are washed to remove used chemicals
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and the water is returned to the ecosystem, often without any purification efforts, which leads to water
pollution [12]. Hence, in addition to an estimated nine trillion liters of water per year [12], textile
processing also uses about 25% of the chemicals employed in production globally [13]. Even synthetic
fibers, such as polyester, although developed in factories independent of water, have a negative impact
because of their derivation from fossil hydrocarbons [14].

Naturally, the environmental concerns arising from the production phase are highly
interconnected with those from the purchase phase, although in this latter phase, consumers, through
their purchasing power, have the volitional capacity to choose items made of more environmentally
friendly and higher quality materials (e.g., lyocell fibers such as Tencel®) than are conventional.
Consumers also decide when new clothing items are needed and how many should be purchased.
Hence, the purchase phase is critically important to clothing’s environmental impact through its
strong interaction with the other life cycle phases. For example, whereas garment quality inherently
influences maintenance and eventual necessity for disposal, the sheer volume of clothing items sold
has profound implications for the environmental impact of the production phase. Over recent decades,
this volume has been rising, with private consumption of clothing and shoes in Sweden increasing by
53% from 1999 to 2009 [15], including an average purchase of nine t-shirts per year [16]. In America, as
of 2013, the average consumer purchased 64 clothing items per year with an associated expenditure of
$907 [17], approximately $14.17 per item. However, most consumers still do not link their clothing
consumption patterns with environmental degradation [18,19].

In fact, this increasing consumption comes at a high environmental cost, one that Roos et al. [20]
suggested can be most efficiently reduced by increasing the service life of clothing items whenever
feasible to lower overall consumption rates. Another possible solution is to use more environmentally
friendly materials, which, although increasingly more available in clothing stores, still represent only a
niche on the global market. Even when such materials are relatively plentiful—for example, organic
cotton with a market value of $15.7 billion for an annual production of 112,488 tons of fiber [21]—it is
unclear to what extent consumers are willing to pay an additional cost for clothing made from these
materials. The empirical evidence on this issue is inconclusive: whereas over half of Ha-Brookshire
and Norum’s respondents were willing to pay a premium for t-shirts made from U.S.-grown organic
cotton [22], participants in a study by Ellis et al. reported that when purchasing clothes for themselves,
they were unwilling to pay a premium for an organic cotton t-shirt [23].

Another important aspect is clothing acquisition, alternative forms of which have slowly
become more popular (particularly in urban areas) in the form of clothing libraries, swap markets,
fashion rentals, and second-hand stores. Although these alternative business models may represent
a more environmentally friendly approach to clothing acquisition, their ability to lower clothing’s
environmental impact may be highly dependent on the consumer’s transportation mode to and
from the store [15]. That is, if using alternative models involves increased consumer transportation
(e.g., more driving), the environmental benefits are likely to evaporate.

2.2. Use and Maintenance

Clothing can be costly to maintain both from a monetary and environmental perspective;
especially as most maintenance practices are strongly influenced by social norms of high level hygiene
and cleanliness. Adherence to these social norms, however, often involves an environmental burden
of energy, water, and detergent use [24]. Europeans, for example, wash their clothes at an average
temperature of 45.8 ◦C [25], a practice whose environmental impact is dependent on geographic and
demographic context, including specific energy source [1]. When the energy source is renewable, wash
temperature has a lower environmental impact, but when the energy comes from fossil fuels, the impact
rises significantly. In addition to the associated environmental impact, how often clothing is washed
may also have implications for product life because laundering contributes to wear and tear [26].
Among young Swedish consumers, for example, the average number of wearings before washing is two
to three times for t-shirts, shirts, and tops but four or more times for trousers and skirts [27]. Although
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38% of these young consumers use eco-labeled detergents, reflecting the increasing replacement
of harmful chemicals with bio-based, degradable ingredients [28], consumers typically experience
difficulties fully understanding dosing instructions, which may lead to overuse [29].

The environmental burden increases if laundering includes tumble drying, which consumes
3–4 times more energy than washing at 40 ◦C [1] but is used after around 20% of washing cycles [30].
Admittedly, such statistics should be interpreted with caution because dryer ownership varies greatly
from 16% of all households in Poland to 83.4% in the U.S. [31,32]. Nevertheless, lowering washing
temperatures and eliminating tumble drying and ironing would reduce a clothing product’s energy
consumption by 50% [33].

2.3. Discarding

The excessive consumption of clothing items generates an overflow of discarded clothing,
a throw-away culture that is particularly evident in developed economies. According to the U.S.
Environmental Protection Agency (EPA), in 2014, the U.S. generated 16 million tons of textile and
clothing waste, 64.5% of which was sent to landfills with only 16.2% recycled [34]. In the U.K., although
the average lifetime of a clothing item is 2.2 years, approximately 30% of these owned clothes have
probably not been worn for a year, leading to an estimated £140 million worth of used clothing
(350,000 tons) being sent to landfills each year [35].

Although clothing disposal takes many forms, including binning, reselling, recycling, donating
to charity, and using unwanted clothes as rags, the European Commission’s 2008 Waste Framework
Directive provides clear guidance on the most environmentally significant methods [36]. This directive
outlines a waste hierarchy based on environmental impact, with prevention (e.g., using fewer materials
or keeping products longer) being the lowest, followed by (preparation for) reuse and recycling.
The highest impact methods are recovery (e.g., incineration with energy recovery) and binning (e.g.,
landfilling or incineration without energy recovery). Although the directive applies to all waste
handling, it is especially valid in a clothing context [37,38], in which the greatest energy and carbon
emissions savings are achieved by increasing clothing longevity and direct reuse, and the next greatest
by reuse through charity donation and material recycling [37–39]. However, even though many
consumers discard their clothing by passing it on to family members, donating it to charity, or using it
as rags [26,40], binning unwanted clothing (i.e., sending it to landfills or incineration) is still common,
leading to much clothing ending up in landfills or incinerators that could have been reused, recycled,
or otherwise down-cycled. This widespread disposal carries a heavy environmental burden [34,35],
especially given that the synthetic materials widely used in fast fashion do not decompose, while
clothes made from natural fibers such as wool, although decomposable, produce the highly potent
greenhouse gas, methane.

3. Data and Methods

To gain new insights into consumer clothing consumption behavior, we administered an online
survey in Germany, Poland, Sweden, and the U.S., countries selected to provide a broad but
representative spectrum of clothing markets within the Western world. Whereas Sweden has a
modern and increasingly sustainability oriented fashion market, Germany is the largest economy in
Europe with a major clothing market similar to that of the U.S., which is also included because of its
cultural and political distinction from continental Europe. Poland, on the other hand, is representative
of Eastern Europe and thus a post-communist regime, but one that largely accepts materialistic
values. Because the survey questionnaire addressed not only demographics and consumer behavior
throughout the three consumption phases but also concepts beyond the focus of this current study, it
was split into two parts to avoid participant fatigue.
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3.1. Data Collection

The survey was administered between October 2016 and January 2017 by the private research
software company, Qualtrics, which was responsible for contacting potential participants and collecting
data in collaboration with its local panel partners. The questionnaire was first developed in English and
then translated into German, Polish, and Swedish by ISO17100 certified translators. These translations
were proofread by native speakers and all ambiguities resolved in collaboration with the translators
before the survey was implemented online. The survey employed numerous quality measures to
maximize data quality and screen out careless responses, including instruction-based attention filters
(“Please select strongly agree”), bogus items (“I always sleep less than one hour per night”), response
pattern indicators (e.g., straight-lining), time filters, and self-reported data quality checks (e.g., “I gave
this study enough attention”) [41,42]. Participants failing the instruction-based attention filters were
eliminated automatically while those failing multiple quality checks were replaced. All participants
received an incentive for taking part in the study in the form of points redeemable for rewards such as
airline miles or gift cards.

3.2. The Sample

The sample for Part I of the survey, taken from the target consumer population aged 18 to 65,
is representative on age, gender, region, and education. Although participants themselves made the
decision of whether to return for Part II, subjecting the process to a self-selection bias, we also strove for
representativeness in this second sample. The final sample consists of respondents who participated in
both survey parts for a total of around 1000 participants for each country (N = 4617), with 1174 from
Germany, 1116 from Poland, 1182 from Sweden, and 1145 from the U.S. The mean participant age is
42.21 years (SD = 13.59), and females are slightly overrepresented at 56.70%.

3.3. Measurements

To the best of our knowledge, most of our survey items on clothing consumption behavior
are totally new, meaning no pre-existing standard item formulations or tested scales. Hence, all
items and answer categories were developed based on an extensive review of the literature, previous
survey experience, and results from consumer focus groups (also aged 18 to 65). Before survey
administration, all items were proofread and tested for comprehension and validity using a small-scale
face-to-face pilot. Each of the three main clothing consumption phases (purchase, use and maintenance,
discard/disposal) is captured by different measures that cover both general clothing consumption and
product category-specific consumption of jeans and t-shirts. Introducing this product category level
alongside the domain level helps to validate questions that rely on self-reported behavior. This practice
is supported in prior pilot tests in which respondents tended to recall their behavior more precisely
when given a concrete clothing category. We chose jeans and t-shirts because these two categories are
well known across sexes and cultures and widely purchased in the countries surveyed (e.g., in Sweden,
t-shirts and jeans make up 24% and 19% of clothing consumption, respectively [1]).

For the purchase phase, the survey includes questions about the number of items bought in the past
3 months and how much was spent on clothing in general or jeans and t-shirts in particular. Because we
know of no representative spending data for all four countries based on which to develop categories,
the questions on expenditure for all clothing items (general, jeans, and t-shirt) during the past 3 months
were open ended. The responses were then harmonized for cross-country comparability by conversion
into euros and adjustment based on the Harmonized Index of Consumer Prices (HCIP) [43]. Using 2015
as the index reference period, set to 100 across all European countries, each respondent’s spending was
then adjusted using the average HCIP value of the corresponding country from July to September 2016.
The survey also asked which brands of clothing the respondents typically purchased, whether budget,
casual/medium, or premium (based on [44]); which materials (new, conventional; new, organic; reused,
recycled; reused, second-hand); and through which acquisition modes.
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Information collected for the use and maintenance phase included how many clothing items the
respondents possessed at that time, how long they usually keep and wear their clothing, and how often
they wear clothes before washing and other laundry related behaviors. Because no general behavior
patterns are observable for all clothing product categories in this phase (e.g., laundry behavior differs
strongly for a t-shirt vs. a jacket), these items focused on the product category rather than the general
fashion domain level (see Table 1, for all clothing consumption related questions and the corresponding
answer categories). Lastly, respondents were asked where they discard their unwanted clothes.

Table 1. Measurements by consumption phase.

Question Items Answer Categories

Purchase Behavior

How many items of clothing did you
acquire during the last 3 months?

• None
• 1–4
• 5–9
• 10–15
• 16–20
• 21–25
• 26 or more

How many of items of the following did
you acquire during the last 3 months?
(number)

� Jeans
� T-shirt

• Free answer field

How much money did you spend on
clothes/the following within the last
3 months?

� General
� Jeans
� T-shirt

• Free answer field in
relevant currency

At which stores do you typically acquire
your clothes?
Indicate a total sum of 100%

� General
� Jeans
� T-shirt

• Premium (e.g., Hugo Boss
or Gucci)

• Casual/middle (e.g., Levi’s, Esprit,
or Gap)

• Budget (e.g., H&M or Forever 21)

• 0%–100%

Of which material is the clothing you
acquire typically made?
Indicate a total sum of 100%

• New—conventional material
• New—organic material
• Reused—recycled material
• Reused—second-hand material

• 0%–100%

In the last 3 months, approximately how
frequently did you use the listed modes to
acquire new clothes?

• High street
• Shopping mall
• Online shopping
• Mail-order
• Small boutiques
• Second-hand (e.g., shop, flea

market, eBay)
• Supermarket
• Swap (i.e., exchange/barter

of clothes)
• Other: (Please indicate)

• Never
• 1–2 times
• 3–5 times
• 6–10 times
• 11–15 times
• More than 15 times
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Table 1. Cont.

Question Items Answer Categories

Use and Maintenance Behavior

How many items do you have of the
following? (number)

� Jeans
� T-shirt

• Free answer field for
each jeans and t-shirt

How long do you usually keep the
following clothing items before discarding
(disposing) it?

� Jeans
� T-shirt

• Less than 6 months
• Less than a year
• 1–2 years
• 3–4 years
• 5 years or more

How many times do you wear an average
pair of jeans or t-shirt from your wardrobe?

� Jeans
� T-shirt

• Very rarely
(once a year or less)

• Rarely (less than once
every 3 months)

• Sometimes
(at least once every
other month)

• Often
(at least once a month)

• Very often
(at least once a week)

How many times do you wear the following
clothing items on average before washing?

• Free answer field for
each jeans and t-shirt

At which temperature do you wash?

� Jeans
� T-shirt

• 20 ◦C
• 30 ◦C
• 40 ◦C
• 50 ◦C
• 60 ◦C

Do you use detergent when washing?
Do you use softener when washing?

� Jeans
� T-shirt

• No
• Yes, non-eco
• Yes, eco

Do you use the dryer after washing? • Yes
• No

Discard Behavior

How do you typically discard your
unwanted clothing?
Indicate a total sum of 100%

� General
� Jeans
� T-shirt

• Second-life (e.g., donating,
recycling programs, flea-market,
passing on to family)

• Down-cycling (e.g., use as rags)
• Trash

• 0%–100%

The survey also included a set of questions relating to environmentally friendly clothing consumption
behaviors, measured on the environmental apparel consumption (EAC) scale [45], which assesses the
frequency of such behaviors as purchasing recycled or second-hand apparel or purposely selecting
energy efficient or less polluting clothing products (see Table 2). The EAC measure is a mean score
calculated over all eight scale items. The survey also asked, again on the product category-specific
level (jeans and t-shirts), how much the respondents value second-hand clothing items or those made
from recycled or organic materials compared to new products made of conventional materials. Lastly,
it recorded respondents’ past and future intended use of alternative business models (developed in
collaboration with industry experts), such as clothes leasing, libraries, or in-store repair services.
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Table 2. Measurements of environmentally friendly clothing consumption behavior.

Question Items Answer Categories

Environmental Apparel
Consumption (EAC)
In the following, please indicate
what applies to you.
When acquiring clothing items, I ...

• Buy clothes with environmentally friendly
labeling or packaging techniques

• Buy clothing made from organically grown
natural fibers

• Buy second-hand clothes
• Buy clothes with low impact or no

dye processing
• Select clothes that you can wear over a

longer term compared to trendy clothes that
go out of style quickly

• Purposely select fabrics that require cooler
washing temperature, shorter drying time,
or less ironing

• Avoid clothes products because of
environmental concerns

• Buy clothes made from recycled material

• Very rarely or never
• Rarely
• Sometimes
• Often
• Very often or always

If a pair of new conventional
jeans/a new conventional t-shirt is
100%, how much would you pay
for exactly the same pair of
Indicate by a slider a higher or lower
value compared to the
conventional product

• Recycled jeans/t-shirt
• Second-hand jeans/t-shirt
• New organic material jeans/t-shirt

• Low (0%)–High (200%)

Have you previously used
the following ...

• Fashion leasing (e.g., similar to car leasing)
• Traditional repair services (e.g., mending

clothes yourself, tailor)
• Reselling clothes online (e.g., eBay)
• Swap markets (swapping clothes

without payment)
• Repair services in-store (e.g., Nudie Jeans)
• Fashion rental (e.g., special occasion like

weddings or carnival)
• Clothing libraries (e.g., similar to

book libraries)
• Incentivized take back services (e.g., leaving

clothing for recycling in exchange for a
voucher or a buy-back program)

• Yes
• No

Could you imagine using the
following in the future:
Indicate on a percentile slider
from 0–100

• Fashion leasing (e.g., similar to car leasing)
• Traditional repair services (e.g., mending

clothes yourself, tailor)
• Reselling clothes online (e.g., eBay)
• Swapping markets (swapping clothes

without payment)
• Repair services in-store (e.g., Nudie Jeans)
• Fashion rental (e.g., special occasion like

weddings or carnival)
• Clothing libraries (e.g., similar to

book libraries)
• Incentivized take back services (e.g., leaving

clothing for recycling in exchange for a
voucher or a buy-back program)

• Very unlikely (0)
• Neutral (50)
• Very likely (100)

The final section of the survey collected sociodemographic data such as sex, age in years, country,
and income, which later we divide for comparability into 11 categories based on corresponding
national statistics (Eurostat for Germany, Poland and Sweden; U.S. Census Bureau for the U.S.).
The income calculation algorithm, which uses the 2014 statistic for the monthly net income of the
18–64 age group in each country, ensures cross-country comparability through the following four-step
process: (1) identifying the median income per country and using this as the lower boundary of the
middle-income category; (2) defining the upper boundary of the lowest category as the poverty line
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for singles (i.e., 60% of the median income of a single household); (3) defining the lower boundary of
the upper level as approximately 2.5 times the median income; and (4) spreading the intervals for the
11 categories evenly.

3.4. Analytic Strategy

To assess current clothing consumption behavior, we created artificial consumer segments
by employing a cluster analysis. However, because sociodemographics seemed to have lost their
predictive power through consumer fragmentation [46], we achieved our main aim of identifying
consumption patterns and their potential relations to different related environmental aspects by
eschewing the socioeconomic clustering variables common in segmentation strategies, as well as
values or attitudes toward a product domain, general lifestyle, or actual reported behavior. Rather,
we defined our segments based on purchasing behavior, building the different segments to sort the
heterogeneous sample into more homogenous subgroups whose members resemble each other on the
clustering variables. At the same time, to account for as many intergroup differences as possible, we
identified our consumer groups based on the amount and type of clothing bought and then compared
them based on both purchasing and environmentally related behaviors across the consumption phases.
This process enabled us to compare, for example, high volume and budget brand buying consumers
with low volume premium buying consumers with regard to discard behavior.

To achieve our aim, we combined domain specific (general fashion) and product category-specific
(jeans and t-shirts) variables [47]. As the segmentation base, we included on the domain-specific level
only the following purchase characteristics: material purchased (new, conventional; new, organic;
recycled; and second-hand) and acquisition mode, divided into first market acquisitions, including
high street, shopping mall, online shopping, mail order, small boutiques, and supermarket; and second
market acquisitions, including second-hand purchases and swapping (see also Table 1). We then
assessed the type of brands purchased (budget, casual/medium and premium), the number of
purchased items, and spending over the last 3 months on both the domain- and product category-specific
levels. To determine the number of clusters, we employed a hierarchical cluster analysis with the squared
Euclidean distance as the distance measure and then used Ward’s algorithm to link consumers. In
line with the Duda–Hart stopping rule, we created five clusters by running a k-means clustering
analysis on a 3984 respondent sample determined by missing values in the segmentation base
variables (n = 633) and case-wise deletion. The resulting segments are: (1) low consumption—budget
brands; (2) low consumption—casual/medium brands; (3) medium consumption—budget brands;
(4) medium consumption—casual/medium brands; and (5) high consumption—casual/medium and
premium brands.

We then compared these five consumer segments on sociodemographics, use and maintenance
behavior, discard behavior, and environmentally related behavior employing either ANOVA or
Kruskal–Wallis equality-of-populations rank tests dependent on the measurement level and variable
distribution across segments. In presenting the results, instead of p-values, we report only the
differences that are statistically significant (the group comparison results are available from the authors
upon request). After first describing the consumer segments’ demographic characteristics and reported
purchase behaviors, which serve as the segmentation base, we compare their use and maintenance,
and discard behaviors. We then investigate intersegmental differences in environmentally friendly
clothing consumption behavior.

4. Results

4.1. Consumer Segments and their Purchasing Behavior

The descriptive statistics for the purchasing behavior of the overall sample and consumer
segments are presented in Table 3, which also gives the size of the individual segments. Over the
course of three months, the average consumer purchases an average 5.9 clothing items, of which 2.1 are
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t-shirts (costing an average of 29 euro for two) and 0.9 is a pair of jeans (around 33 euro), for an overall
cost of approximately 153 euro (column 1). Purchasing occurs about twice in the three-month period,
mostly in shopping malls and online, followed by second-hand (1.4 times) and high street (1.1 times)
shops, with swapping as the least used acquisition mode (column 1). Approximately 58.7% of these
clothes are from budget brands, 33.5% from casual/medium brands, and only 7.8% from premium
brands. The most purchased clothing material, at 61.1%, is new conventional fabric, followed by new
organic at 17.8%, second-hand clothing at 13.2%, and recycled materials at only 7.8%.

This purchasing behavior, however, differs significantly across consumer segments: whereas
Segments 1 and 2 buy only a little clothing, Segments 3 and 4 purchase an above average number of
items, and Segment 5 engages in heavy clothing consumption of luxury items. At the low end of this
spectrum, Segment 1 (1712 respondents) consumes little and prefers budget outlets, meaning that a
large share of consumers (over 43.0% of the full sample) purchase only a limited amount of clothing for
relatively little money. At the other extreme, Segment 5 (100 respondents) has a high clothing purchase
profile with high spending on mainly casual/medium and premium clothing; however, this segment
accounts for only 2.5% of the full sample. In the more moderate range, Segment 3, comprising around
20.8% of the full sample (828 respondents), engages in relatively high clothing consumption segment
but buys from budget outlets.

Although the number of items purchased is very similar for the two lowest consumer segments
(see Table 3, columns 2 and 3), they differ significantly in their spending habits and brand selection.
Whereas Segment 1 spends around 58 euro on 4.4 clothing items, Segment 2 spends around 78 euro
on 4.3 items. Similarly, whereas Segment 3 purchases around 8.4 items, Segment 4 buys around
10.9 items at a significantly higher per item price for a higher total outlay. These differences in money
spent are mirrored in brands chosen, with Segments 2 and 4 purchasing less from budget brands and
significantly more from casual/medium brands (columns 2 and 4). In fact, Segment 4 consumers
have a high consumption of casual/medium and premium brands, buying about 13.6 clothing items
for 950 euro over the three-month period, about 41.0% from casual/medium brands and 36.4% from
premium brands. Segment 5 also reported the highest usage frequencies for all acquisition modes, over
five times each in three months for shopping malls and online shopping, three times for mail order
(by far the highest) and 2.4 times for second-hand outlets. As regards acquisition modes, whereas
Segments 4 and 5 account for a higher share of small boutiques, the middle consumer segments engage
in a higher share of online shopping. Second-hand outlets, however, have the relatively highest share
among Segment 1 consumers, the low consumption budget buyers, which might explain their low
expenditure on clothing purchases. As a result, Segment 1 buys the highest proportion of second-hand
material, at 16.2%, while Segments 4 and 5 purchase the highest share of clothing made of new organic
material, at 23.5% and 22.1%, respectively (see Table 3). Conventional material is dominant in all
consumer segments.

The segments also differ in their demographics, especially country of residence (see Figure 1).
Polish consumers account for the highest share of Segment 1 (35.2%) but lowest share of Segment 5
(4.0%), perhaps because of their limited purchasing power compared to consumers from the other
participating countries. Germans make up around 19.9% of Segment 1 but account for 27.7% or above
of the other segments. Together with Germans, Swedes, at over 30%, make up the highest share of
the Segment 3 medium consumption budget consumers. U.S. consumers, in contrast, make up only
21.4% of the Segment 3 budget shoppers but account for a relatively high share (37.0%) of the high
consumption purchasers of casual/medium and premium brands. Hence, even after expenditures are
harmonized, the consumer segments are substantially differentiated by nationality.
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Figure 1. Country by consumer segment.

Although the age distribution is similar across all five segments, one gender difference is notable:
whereas female consumers make up over 60% of the largest segment (the budget buyers in Segment
1), male consumers account for the majority (57%) of the 100 (medium and premium) consumers in
Segment 5. As regards the final sociodemographic variable of monthly net income, (see Figure 2),
Segment 1 buyers have the lowest median income of all consumer segments, while the median income
of Segment 2 and 3 consumers fall into category 5. This latter observation is interesting given that
although consumers in both Segments (2 and 3) spend similar amounts, Segment 3 consumers buy
twice as many clothing items for the money as Segment 2 buyers: 214 euro for 8.4 budget brand items
versus 93 euro for 4.2 casual/medium brand items, respectively (see Appendix A Table A1 for the
descriptive statistics for all sociodemographic variables).
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Figure 2. Cont.
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Figure 2. Demographics by consumer segment. (a) Sex by consumer segment (b) Income by
consumer segment.

4.2. Use and Maintenance Behavior

Based on our survey participant responses, the average consumer possesses 18.6 t-shirts
(SD = 12.72) and six pairs of jeans (SD = 4.90) intended for wear at least monthly for 3–4 years.
In fact, as Figure 3 shows, Segments 4 and 5 own significantly more than any other segment—about
22.9 and 24.4 t-shirts, and 8.5 and 11 pairs of jeans, respectively—which is not surprising given their
high consumption during the purchasing phase. The segments exhibit no differences, however, in the
time clothes are kept before being discarded and/or the frequency of wearing each clothing item, which
violates our expectations of differences based on different purchasing behaviors (e.g., the likelihood
that Segment 5 consumers, having purchased so many clothing items, would wear them less often).
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difference from average
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t-shirts = 18.56 items
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Figure 3. Number of jeans and t-shirts owned by consumer segment. (a) Number of t-shirts processing;
(b) Number of jeans processing.

Although the average consumer wears a pair of jeans about 8.2 times and a t-shirt about 2.3 times
before washing, we find one significant difference in this number of wears: Segment 1 wears jeans and
t-shirts more often (at 8.7 and 2.5 times, respectively) before washing than Segments 4 and 5 (at 7.3
and 2.0 times, and 6.4 and 1.9 times, respectively). All consumer segments, however, exhibit similar
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washing behavior, using an average temperature of 40 ◦C, regardless of whether jeans or t-shirt, with
a small number (3.2%) using no detergent, the majority (65.4%) using a non-eco detergent, and just
under a third (31.3%) using an eco-detergent. Around 50% of the consumers use softener, about 14% of
which is eco-softener, but only about 30% use a dryer. No intersegmental differences are observable,
however, in washing and drying behavior (see Appendix A Table 2 for all descriptive statistics for this
phase).

4.3. Discard Behavior

Our survey respondents reported giving about 70.7% of their discarded clothes a second life by
donating, recycling, selling at flea markets, or passing them on to family members. Disposal of the
remaining 30% is equally distributed between down-cycling (e.g., using clothes as rags) and putting
them in the trash. When asked specifically about discarding jeans and t-shirts, participants responded
that t-shirts are less likely (52.2%) to receive a second life but are more often down-cycled (27.8%)
or trashed (20.1%). Jeans, on the other hand, are less often down-cycled (14.7%). Interestingly, not
only did respondents report a lower share of second life clothes when asked about a specific product
category rather than clothes in general, but the Segment 5 high consumers of casual/medium and
premium brands indicated no higher share of second life for their unwanted clothes than the other
segments (see Appendix A Table 3 for all corresponding descriptive statistics).

4.4. Environmentally Friendly Clothing Consumption Behavior

To assess environmentally friendly clothing consumption behavior, our analysis included
measurements of environmental apparel consumption, the monetary value consumers attribute to
different clothing materials (with new conventional material as a reference point), and the previous
and future intended use of select alternative business models (see Appendix A Table 4 for the full
descriptive statistics). Here, the mean environmental apparel consumption is 2.68 (SD = 0.80) on
a 5-point Likert scale (with a higher value indicating more environmental apparel consumption).
Our comparison of consumer segments (Figure 4) reveals that Segments 4 and 5 reported engaging in
environmental apparel consumption significantly more often.
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Figure 4. Environmental apparel consumption by consumer segment.

The value that the average consumer attributes to a pair of jeans and t-shirts made of recycled
materials is 64.8% and 62.0%, respectively, of that for these same two items made of new conventional
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materials. As expected, second-hand clothing is valued even lower, at 36.5% of the value attributed
to a pair of jeans made of conventional material. The outcomes are similar for second-hand t-shirts,
which are valued at 40.9% of a new conventional t-shirt. The only materials that match the attributed
value of new conventional materials are new organic materials, but even these do not exceed the
reference value. Hence, if we interpret the attributed value as an indicator for willingness to pay, we
could conclude that consumers are on average unwilling to pay more for clothing made of any other
material than the conventional materials dominating the market today. A comparison across consumer
segments (see Figure 5), however, reveals an interesting difference: Segment 5’s valuation (at 11.0%)
of organic material (in this case, jeans) over conventional material is higher than that of any other
segment. Segment 1, in contrast, attributes a lower value than either Segment 3 or 5 to both jeans and
t-shirts made of organic cotton.
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Figure 5. Attributed value of material by consumer segment. (a) T-shirts; (b) Jeans.

The most used alternative business models among the consumers surveyed were reselling clothes
online (41.1%) and traditional repair services (64.3%), although 10%–20% of the consumers also
reported using fashion rentals (17.3%), swap markets (16.5%), incentivized take-back schemes (14.4%),
and in-store repair services (11.7%). Only 4.6% and 3.7%, respectively, of the full consumer sample,
however, had used the more niche business models of clothing libraries and fashion leasing, with 17.0%
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and 10% of Segments 5 and 4, respectively, but under 5% of the other segments indicating previous
use of fashion libraries. In fact, Segment 5, followed by Segment 4, accounts for significantly higher
use of the alternative business models included in the survey, with the other three segments differing
little from each other.

As regards future intended use of alternative business models, the average consumer seems
generally unsupportive, indicating only positive intentions for traditional repair services, reselling
clothes online, and incentivized take-back schemes. Comparing across segments reveals that Segments
1 to 4 are less likely than Segment 5 to use clothing libraries, fashion rentals, and fashion leasing (see
Figure 6), while Segments 4 and 5 have a higher likelihood of using traditional and in-store repair
services, perhaps reflecting their prior experience with them. All segments other than Segment 2 show
a general positive future intention for online reselling platforms, incentivized take-back schemes, and
traditional repair services.
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Figure 6. Cont.
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Figure 6. Future use intention of alternative business models by consumer segment. Please add the title
for (a) clothing libraries, (b) fashion rental, (c) fashion leasing, (d) swapping markets, (e) online reselling
platforms, (f) incentivized take back services, (g) traditional repair services, (h) repair services in-store.

5. Discussion

Successfully reducing the environmental impact of clothing consumption will require the design
and implementation—for all three consumption phases—of behavioral strategies tailored to the
characteristics and preferences of different consumer groups. This current paper contributes to the
understanding of such strategies by descriptively analyzing different clothing consumer groups
based not on traditional segmentation variables such as demographics but on actual purchasing
behavior. This approach better encapsulates consumer heterogeneity while more fully identifying
clothing consumption patterns. Such identification is highly relevant to developing strategies that
foster environmentally friendly clothing consumption because it allows consideration of suitable
strategies in relation to the actual purchasing patterns of specific consumer groups. In the following
section, therefore, we propose such strategies for the different consumption phases and discuss their
applicability to each consumer segment.

5.1. Purchase Phase

For the purchase phase, we propose two main strategies for reducing environmental impact:
(1) consuming differently (e.g., purchasing recycled or second-hand products or clothing made of
environmentally friendly materials like organic cotton); and (2) consuming less [20]. These strategies
are applicable to each of our five consumer groups in the following ways:

Segment 1 (low consumption—budget brands). This largest consumer segment, which possesses the
lowest number of t-shirts and jeans bought primarily from budget brands or second-hand outlets, also
has the lowest income and is the least open to alternative business models. Although these consumers’
relatively low number of clothing purchases may seem environmentally promising and in line with
the most environmentally significant purchasing strategy of lowering overall consumption [1], this
already low consumption may mean that reduction is not the optimal approach to improving this
segment’s environmental impact. At the same time, the group’s consumption of relatively cheap
budget brands, although possibly a reflection of a lack of interest in clothing other than for functional
necessity, may be related to their low income. Whichever the case, their budget considerations
indicate an unwillingness to pay any additional costs to shift from conventional clothing products
to more environmentally friendly alternatives. Hence, although consuming differently could be a
more promising avenue for this segment, the question remains of how this strategy would be realized.
Not only might budget constraints or lack of interest prevent a shift toward more environmentally
friendly and potentially more expensive clothing, but, according to our findings, environmentally
friendly materials receive little consumer support. In particular, our respondents’ reported willingness
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to pay for more environmentally friendly materials (e.g., recycled or second-hand) is far lower than
their willingness to pay for conventional material. It may thus prove difficult to target this major
consumer segment for the promotion of behavioral change. Rather, this segment’s environmental
impact may be more successfully lowered if the strategies of consuming less and consuming differently
are successfully combined. For example, reducing consumption by a few clothing items (e.g., a “1-item
less” campaign) could potentially free up monetary resources for investment in more environmentally
friendly products. Another possible avenue would be to redirect their preferences toward alternative
business models by leveraging their existing use of classic alternative acquisition (e.g., second-hand)
to counter their comparably low acceptance of novel but low-cost alternatives (e.g., clothing libraries
or swap markets). Strengthening second-hand consumption via image campaigns or new online
shops to improve user experiences with such clothing acquisition could foster behaviors that meet the
segment’s needs but are more environmentally friendly. In general, future interventions targeting these
consumers should specifically delineate how they could change their behavior in an environmentally
friendly direction without undertaking additional costs.

Segment 2 (low consumption—casual/medium). Although Segment 2 consumption is similar to that
of Segment 1 in number of items bought in a three-month period, these consumers enjoy a higher
income, spend significantly more, and buy more casual/medium priced brands. This segment can
thus be more easily targeted with strategies that foster the purchase of clothing made from more
environmentally friendly, albeit more expensive, material.

Segment 3 (medium consumption—budget). This group epitomizes the fast fashion consumer,
having a comparatively high consumption rate but a strong preference for budget brands, which
in this study, include purchases from supermarkets or other cheap vendors not necessarily seen as
fast fashion retailers. Segment 3 is of particular relevance to this research, not only because of its
general interest in clothing but also because of its expected high impact on the environment. More
specifically, consumers who purchase 8.4 relatively inexpensive items during a three-month period
for a total of 33 items per year might be a more promising target group for clothing consumption
reduction strategies than the previous two groups. With regard to buying differently, these consumers’
unwillingness to pay for alternative materials again implies a reluctance to spend more money on
higher quality, more environmentally friendly clothing. Given current marketing tools, however,
promoting a consuming less strategy would be even more challenging than compensating one product
with another (consuming differently), especially given that the question of how much is enough
remains controversial. One behavioral change solution offered by social marketing is the “use of
marketing principles and techniques to influence a target audience to voluntarily accept, reject, modify,
or abandon a behavior for the benefit of individuals, groups, or society as a whole” ([37], p. 394).
Hence, one possible social marketing tool for encouraging consumption would be to adopt a consumer
viewpoint rather than making consumers feel guilty [37]. From this perspective, understanding the
underlying motivation for Segment 3’s consumption patterns would assist in the development of
effective behavioral interventions. Alternatively, future interventions might emphasize alternative
means of clothes acquisition that have an assumed lower environmental impact (e.g., fashion leasing
or rental) without restricting the number of items acquired [48]. At present, however, this segment
shows little support for either of these alternatives, which would thus need to be promoted.

Segments 4 (medium consumption—casual/medium) and 5 (high consumption—casual/medium and
premium). Although Segments 4 and 5 together comprise the smallest group of consumers, both groups
are very interesting in terms of composition and reported behavior. Most notably, both reported the
highest clothing purchasing rates, indicating that each spends significantly more on clothing than the
other three segments. Nonetheless, Segment 5 differs from Segment 4 in spending distinctly more and
buying more premium brands. Interestingly, however, both segments reported purchasing clothing in
the most environmentally friendly manner. Given the two groups’ behavior patterns and monetary
resources, both consuming less and consuming differently could be relevant strategies for these groups.
That is, even though the large quantity purchased is the direct opposite of environmental friendliness,
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both segments exhibit environmental traits such as assigning the highest monetary value to jeans made
of recycled and second-hand material and engaging in more consumption of environmental apparel.
Even if this latter is due to an increased interest in clothing in general, it could be a promising starting
point for introducing the strategies for more environmentally friendly clothing consumption to both
segments. Respondents from these groups also reported the highest use of and support for alternative
business models like fashion libraries and fashion rental. These tendencies are also promising for
pushing Segments 4 and 5 toward more environmentally friendly consumption alternatives without
necessarily compromising the quantity purchased. At the same time, raising both segments’ awareness
about consuming less remains of utmost importance because reducing consumption in these groups
would result in a more substantial lowering of environmental impact per consumer than in any other
segment. Nonetheless, because promoting behavior change is a balancing act between identifying the
meaningful behavior to be changed and the meaningful target group, any strategy needs to take into
account that Segments 4 and 5 are very small (6.8% and 2.5%, respectively), which might reduce the
penetration of any behavioral intervention.

5.2. Use and Maintenance Phase

In this second phase, the target group (consumer segment, in our case) matters little because
rather than identifying notable differences, our analysis highlights mostly similarities. The most
noteworthy of these are the time that t-shirts and jeans are kept, the frequency of wearing, and
laundry behaviors. Nevertheless, this consumption phase warrants some discussion because of life
cycle assessment experts’ disagreement over whether it has a significant [33,49] or negligible [1]
impact on the environment. Given that a longer product life is generally preferable to a shorter one,
retaining jeans and t-shirts for 3–4 years is a more positive outcome than the 2.2 years reported by
Gracey and Moon [35]. In fact, all five of our consumer segments indicate the same period, which is
particularly surprising given that Segments 1 and 3 purchase primarily budget brands while Segment
5 purchases casual/medium and premium brands. This finding not only contradicts the common
environmental literature assumption (e.g., [50]) that premium brand clothing (assumedly of higher
quality and durability) is kept longer but also implies that any recommendation to purchase higher
quality clothing for environmental reasons will be ineffective if consumers do not simultaneously
reduce their overall consumption or use the items for a longer period. In addition, although we are
unable to distinguish whether the indicated 3–4 years reflects the active wearing of clothes or includes
passive storage, we do know that the 36 to 48 times that both t-shirts and jeans are generally worn
over their product lives exceeds the anticipated 22 times for t-shirts but falls drastically short of the
anticipated 200 times for jeans [1,33]. Based on a maximum four-year lifetime for jeans and t-shirts, the
number of wears, and the number of wears before washing, we estimate a total of 22 washing cycles for
a t-shirt and around six washing cycles for a pair of jeans at an average temperature of 40 ◦C. Whereas
washing 1 kg clothes at 40 ◦C consumes 0.21 kWh of energy, tumble drying it requires 3–4 times
as much energy [1], making it the most interesting maintenance practice from an environmental
perspective [33,51]. In our study, in line with earlier research [1], around 30% of consumers use a
tumble dryer to dry their t-shirts and jeans. (It is worth noting that the use of tumble dryers is much
higher in the U.S. (above 80%) compared to the European countries (between ca. 12% in Poland and
ca. 20% in Germany and Sweden)) Although the environmental impact of this practice is rather low
compared to impacts in the production, purchase, and discard phases [1], for future interventions
targeting the use phase, the behavior with the highest potential to reduce impact across all consumer
segments is the widespread use of energy gobbling tumble dryers.
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5.3. Discard Phase

Lastly, the results related to general clothing disposal practices suggest that consumers widely
use environmentally friendly means of discarding their unwanted items, with only 14.1% going into
the trash. It should be noted, however, that this finding stands in strong contrast to the 2014 U.S.
Environmental Protection Agency statistic of 64.5% of textiles and clothing going into a landfill [34].
Even though this figure is country specific and includes textiles as well as clothing, the difference
seems profound. Hence, environmental impact reducing strategies for the disposal phase should
focus on the reintroduction of unwanted clothing into the production cycle by facilitating consumer
recycling of clothing items to give them a second product life. Achieving this circular flow of materials
through in-store take back and other product care services beyond the moment of purchase would
benefit the environment by reducing not only waste generation but also the use of virgin materials.

6. Conclusions

Clothing consumption’s high environmental impact raises concerns at each phase of a clothing
item’s life cycle, the severity of which is determined largely by which and how many clothing
items consumers purchase and how often, as well as the frequency of item use and the nature of
their maintenance and disposal. However, although developing tailored strategies that successfully
address consumer decisions across all phases of clothes consumption is a key element in achieving
more sustainable clothing consumption, previous research has only fragmentally examined how
consumers behave in relation to each phase. This current analysis has thus examined the consumer
clothing behavior of large, diverse consumer samples in four Western countries to provide a
comprehensive and up-to-date assessment of consumer clothing consumption across four important
clothing markets. In doing so, it supplemented the extensive data on self-reported consumer behavior
with the environmental concerns generated by each clothing life cycle phase. To address consumer
heterogeneity, it divided consumers into five distinct segments based on extent of consumption and
price point of product purchased. This segmentation enabled a better understanding of clothing
consumption and the development of change interventions for targeting specific behaviors. Basing the
segmentation on actual consumption produced five consumer groups offering important insights into
both distinctions and similarities in consumer purchasing, use and maintenance, and disposal behavior.

Among the most notable findings are the relatively low clothing consumption-rate by almost half
the respondents and their strong preference for budget brand clothing. For the low clothing consumers
in Segment 1, shifting behavior toward low cost acquisition alternatives is likely to be a more effective
approach than trying to further reduce consumption, whereas both approaches—consuming differently
and consuming less—are promising for the high volume and high spending consumers in Segments 4
and 5. Segment 2 consumers, on the other hand, who engage in low consumption but higher spending,
could be addressed by strategies that promote consuming differently, whereas strategies to raise
awareness of the need to consume less could best serve the high volume, budget brand consumers in
Segment 3. The design and implementation of any strategy, however, should take into account that no
one message can suit all consumer groups; to be successful, interventions must be adapted to each
segments’ consumption patterns. The pattern identification and consumer profiling reported here
constitutes a first step in this direction, one that provides an important platform for future research
aimed at even more comprehensive understanding of clothing consumption. Nonetheless, because
simply identifying different behaviors is insufficient to engendering actual behavior change, more
research is needed to understand such in-depth aspects as the motivations underlying these actions.
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This study is of course not without its limitations, not least the potential for a social desirability or
method bias to which all studies of self-reported behavior are subject (see e.g., [52]). A social desirability
bias would lead to an over- or underestimation of behavior for all categories, while consumer inability
to accurately recall actions in the given time period on a general abstract level would produce different
accountings of behavior. The latter is particularly relevant for respondent recall of such past behavior
as how many items they purchased in the previous three months, the amount of money spent, and the
number of t-shirts and jeans they currently own. In this context, cross-validations of measurements
such as surveys and observation experiments or real-time data collection could be a promising way to
increase validity and reliability. Another limitation is the cross-sectionality of the study, which may
not sufficiently capture the great variation in consumer behavior, especially in such a fast-moving
context as the fashion industry. When the study aim is to better understand consumer behavior to
enable the design of effective behavioral change interventions, assessing consumption pattern stability
and tracing its development is crucial. Finally, although Western countries have some of the largest
clothing markets, studying them to the exclusion of highly populated, growing economies such as
Brazil, China, and India ignores purchasing, maintenance, and disposal behaviors that may diverge
greatly from the Western behavior patterns reported here. Hence, extending the current analysis to
developing nations would be an important avenue for future research.

Despite these shortcomings, the present study contributes important and extensive empirical
knowledge that can prompt rethinking of previous assumptions about such aspects as clothes
purchasing behavior or the relation between age and clothing consumption. Surprisingly, however,
we identify no significant age-based differences between our five segments. In fact, the similar age
distribution in our medium-budget Segment 3 refutes the commonly accepted notion of the young
fast fashion consumer. Although one reason may be that very young consumers (under 18) are
not included in the sample, Segment 3’s budget purchases are not necessarily made at traditional
fast fashion retailers but may take place at nontraditional clothes vendors such as supermarkets.
Hence, although the current data provide many interesting insights, they also raise at least as many
questions for future investigation. One potential research avenue would be to further explore the
segments’ demographics or make more detailed comparisons of the different countries. Another
important “next step” would be to supplement the findings reported here with psychological insights
to provide clearer explanation of the segmental behavior differences based on their psychological
underpinnings and to identify which behavioral antecedents could be targeted most effectively in
future interventions. Likewise, an assessment of the actual environmental impact of the various
consumer segments could support the development of effective behavioral interventions promoting
truly environmentally friendly clothing consumption.
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Abstract: Individuals around the globe engage in sustainable consumption in their everyday life,
e.g., when it comes to individual transportation. Although tourism behavior contributes to global
carbon emissions to a considerable extent, consumers’ awareness of sustainability in the tourism
industry is still underresearched. Placing eco-labels next to tourist offers on websites might direct
consumer’s perception towards more sustainable offers. By employing eye-tracking techniques and
surveys, this research aimed at linking information about sustainable tourist offers, perception of
eco-labels and subsequent perception and preferences of tourism services. In Study 1, eight existing
hotel offers with sustainability certification (four different labels) were selected and their websites
presented to 48 participants (four websites each), whose eye movements were tracked. After looking
at each website, they rated the overall appearance of the website. Based on the results, in the second
study, participants’ (n = 642) awareness of labels, their values and attitudes regarding sustainable
behavior were found to influence their preference for certified tour operators. In addition, individuals’
ideas of their perfect holidays were captured to allow a better understanding of their motivation.
This research proposes implementing appropriate sustainable labeling in the tourism industry to
increase awareness about sustainability among travelers and subsequently increase sustainable
travel behavior.

Keywords: eco-labels; awareness; perception; trustworthiness and credibility of labels; eye-tracking

1. Introduction

According to the World Tourism Organization and the United Nations Environment
Programme [1], the tourism industry contributes to 4.6% of global warming and about 5 % of global
carbon emissions. The major part of emissions is caused by tourism companies in the transport
sector (75%) and the accommodation sector (20%). In addition to the importance of environmental
goals in general, there is growing awareness of negative impacts of tourism and the need to behave
sustainably. Booking trips and holidays is a typical consumer decision in tourism, yet there are no
clear results on whether consumers are willing to change their behavior to help tourism become
more sustainable [2–5]. In this respect, sustainable tourism can be described as “tourism that takes
full account of its current and future economic, social and environmental impacts, addressing the
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needs of visitors, the industry, the environment and host communities” ([1], np). At present, there
are few regulations of environmental and sustainable practices in the tourism industry and often
voluntary approaches guide the industry’s pro-environmental, social and economically sustainable
performance [6,7].

Consumers vary in their pro-environmental attitudes, which guide their decision-making [8]
and determine their booking choice as sustainable or not. Research is scarce exploring whether
individuals have associations to the environment or concerns for environmental and social problems
when imagining their ideal holiday and subsequently when booking their holiday trip [2–5]. Therefore,
understanding individuals’ perception of touristic offers and services as part of their decision-making is
vital to be able to motivate sustainable tourist behavior. Goals guide decision-making and choices [9,10],
which will be examined in this research.

A goal-directed behavior consists of making a deliberate decision for a sustainable option [8].
It is assumed that this deliberate decision leads to a higher preference for a choice, intermediated by
awareness and attention, which are significant prerequisites in decision making [11]. The deliberate
decision comprises: (i) a pro-environmental attitude (environmental concern) as part of personal goal
setting; (ii) the belief that choosing a sustainable tourist option for achieving this goal can make a
difference; (iii) knowledge about eco-labels, i.e., that they exist, what they look like, and what they
mean; and (iv) trustworthiness of labels and certifications, i.e., they are considered relevant and true.

This is where the current research sets in and aims to investigate the deliberate decision to choose
a sustainable tourist option. In particular, we investigate the role of eco-labels at websites in two
research questions: We examine prerequisites in decision-making, i.e., whether people are aware of
eco-labels when they are presented along information about hotel accommodation on a website and
whether the awareness affects the perception of the website (RQ1, impact of awareness on perception).
Additionally, we investigate how the search for information is related to the perception of the website
(RQ2, impact of search for information on perception).

To test the concept of goal-directed behavior, we analyze how pro-environmental attitudes
(environmental concerns), subjective norm, belief to achieve a goal, trustworthiness of labels and
certifications and knowledge about eco-labels relates to tourists’ preference to choose a certified tour
operator, who represents an important intermediary between supply and demand (RQ3, antecedents
of preference for certified tour operator).

Finally, we explore whether those who find eco-labels trustworthy and who prefer certified tour
operators hold a different image of a perfect holiday and whether environmental and sustainable
elements are part of this image (RQ4, image of vacation).

The article is structured according to this conceptualization of goal-directed behavior and
decision-making: First, we discuss awareness of eco-labels and perception of offers and develop
two hypotheses dealing with the prerequisites for decision-making. Second, we describe the role
of tourist operators as important intermediary in the tourism sector and the role of eco-labels and
certification. Third, we discuss sustainable travel behavior and develop five hypotheses according to
the model of goal-directed behavior. Eventually, we suggest exploring the image of a perfect holiday
groups of people with varying trustworthiness in eco-labels and preference for certified tour operators.

1.1. Awareness of Eco-Labels and Perception of Offers

Among the informative tools that raise awareness and promote environmentally friendly practices
are certifications, eco-labels and respective awards [2,12]. To identify a product or service as sustainable,
consumers depend on a responsible authority to check the status on their behalf and to mark the
product accordingly. The most common way of compromising the sustainable status of a product
or service is to closely examine the certificate or label. Sustainability labels inform tourists about
sustainable holiday and travel choices. However, to do so, tourists have to be aware of the existence of
these labels as well as their functions. Moreover, there is only a chance that customers will be willing
to change their tourism behavior, if they trust the credibility of these cues [13,14].
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Consumers’ awareness of respective labels and the impact on travel behavior is a still
under-researched topic. Especially when it comes to a change in the behavior of customers, there is
so far no evidence that tourists would rather travel with a certified tour operator than one without
certification [2–5]. Some studies suggest that customers are not aware of these labels and certifications
(e.g., [4]) and other studies found that customers are aware but unwilling to change their behavior
(e.g., [15]). Research has further shown that even if tourists consider environmental and sustainability
issues, they still need to be aware of sustainability labels and find them to be trustworthy to let them
impact their behavior [16].

Although eco-labels have been provided for many years, individuals do not pay particular
attention to them when planning their holidays [5]. Some scholars highlight that sustainability
certifications may not have the desired impact on potential tourists [2–5]. Due to a general lack of
awareness about eco-labels among tourists, many labels were found to be not suitable for reaching
potential customers or for influencing their behavior [7]. Although there is growing tourist interest in
sustainable holiday experiences [17], many tourists are unaware of the existence of certifications for
environmentally responsible holiday offers and therefore do not relate to them when booking their
holidays [4]. Even when tourists are considering sustainability issues when booking their holidays,
the sustainability of a product still remains only one of many characteristics consumers consider when
comparing different offers of tourism products [13]. Consumers, who have a good understanding of
what sustainable tourism stands for, tend to interpret eco-labels along those lines compared to tourists
with little knowledge about sustainable tourism. This was confirmed in a study on seafood labels [16].

Communication strategies motivate customers to behave sustainably by raising awareness as
well as by informing and educating them about activities, offers and consequences of their choices [2].
Environmental awareness has been found to lead to pro-environmental acts [18]. Conceptualized as
multidimensional construct, environmental awareness comprises knowledge, values and attitudes
towards the environment (e.g., [19]). Knowledge has been argued to be significant for predicting
environmental action but it does not always make people act accordingly. Promotion of environmental
consciousness, for instance by using eco-labels, seems critical [20]. Activities that build on awareness
building fail to establish the link between attitudes, motivation or intention and action [21–24]. Certain
tourist segments, for instance eco-tourists [17], seem to be concerned about the environment and
know about the (negative) impact of their vacation on the environment, but the majority of tourists do
not know about the negative effects and does not choose more sustainable offers over conventional
holidays [25].

Eco-labels have the potential to close the psychological gap between the environmental challenges
and the actions of individuals by providing valuable information. Consequently, they adapt their
behavior towards a more sustainable one, while on vacation [26]. Eco-labels influence consumers’
behavior, but they do so in a biased way [27]. It is assumed that eco-labels can empower consumers
as they “resolve the information asymmetry between the seller and buyer of a good by providing
information to the buyer on how the product was produced” ([16], p. 8197). On the one hand, a
high number of eco-labels are suggested to make consumers aware of the issue at their point of
choice, as with several eco-labels a high amount of information is presented [8,25]. On the other hand,
too much information might confuse consumers [16], make it difficult for consumers to recognize
labels and to trust them due to limited transparency of the auditing/certification process and unclear
benefit (e.g., [22,28]). The number and variety of awards and certifications are huge and confusing
to individuals [5,29], who are simply overwhelmed by an overload of information transmitted by
eco-labels [15]. In addition, how an eco-label is presented might influence the perception of the offer.
For instance, tourist offers are presented at websites. In this respect, web usability studies show that
easy to use and clear websites increase satisfaction with the provider [30–33].

We build on the eye–mind hypothesis [34], suggesting that what individuals are looking at is
a reflection of what they are attending to and thus is a measure of awareness. In addition, what
individuals are looking at, and how often, can be used as proxy for search activity.
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Given the importance of awareness of labels, certifications and awards as antecedent to perception,
we develop the following hypotheses:

Hypothesis 1 (H1). Awareness of eco-labels on a website is related to the perception of the website.

Hypothesis 2 (H2). Searching for information regarding eco-labels on a website is related to the perception of
the website.

1.2. Individuals’ Preference for Certified Tour Operators

Tour operators are important intermediaries in the tourist sector. About half of the most popular
destination choice “beach holidays” was sold through travel retailers including tour operators [35].
Tour operators (including tour guides) were also identified as primarily responsible for providing
tourists with information on ethical aspects of tourism [36].

Tour operators have increasingly been using labels to indicate environmental and sustainable
offers to improve the image of the organization and to attract further customers [29,37]. Being located
in the center of the tourism supply chain, tour operators have the power to influence the behavior
of tourism delivery and consumption and are assumed responsible for increasing sustainability in
the tourism industry [38]. Tour operators act in a very fragmented industry, consisting of tourist
accommodation, transportation (to and from destinations), food services, excursion and activities for
tourists [39]. They bundle these products and services and need to make sure that suppliers live up to
the criteria of the sustainability award they wish to receive. In this respect, demand from customers
has a very strong influence on tour operators [40] and tour operators will only be willing to take efforts
to receive certifications, if customers demand sustainable tourism products [14].

Tour operators serve as important information source for tourist choices [41]. In particular, when
uncertainty is high, it is considered a professional source that serves high informational needs, for
instance if a trip is complex and the quality of the trip should be high. This is the case in both the phase
before and after a definite trip decision was made.

Research has studied interrelationships of information, image creation and travel behavior with
regard to tourist destination choice. We extend this research by focusing on one specific aspect of
tourism, i.e., sustainability communication in the form of a label or certification.

1.3. Sustainable Travel and Goal-Directed Behavior

As outlined above, a goal-directed behavior consists of making a deliberate decision for a
sustainable option [8], which is now further developed to the question of how to increase the
effectiveness of sustainability communication [22,42].

1.3.1. Pro-Environmental Attitude (Environmental Concern) as Part of Personal Goal Setting

Identification with environmentally conscious consumers and a green personality—a person’s
“environmentalist” self-perception or identity [43]—are assumed to lead to more sustainable behavior
because people who are concerned with the environment feel more attached to a specific behavior,
such as organic food consumption [44,45]. While the environmental attitudes of tourists might be
strengthened by the information provided by eco-labels, they seem to be not strong enough to overcome
behavior. Often, not behaving environmentally friendly is habit-related, convenience or reflects a
personal preference [2]. Highly environmentally concerned consumers, who in their daily life are
active in environmental protection, do not show the same behavior when on holidays, though. They
often engage in vacation behavior with negative environmental consequences and come up with a
range of explanations justifying their tourist activities [23]. In addition, despite positive attitudes
towards environmentally and socially responsible holidays, individuals are unwilling to pay for more
sustainability performance [46,47].
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Consequently, we propose:

Hypothesis 3a (H3a). Environmental concern positively relates to the preference for traveling with a certified
tour operator.

Subjective norms reflect the “perceived social pressure for a person to engage or not to engage
in a behaviour” ([48], p. 7). They influence attitudes towards organic purchases, which means
that individuals are influenced by the opinions of others towards organic purchases [49]. It is
further suggested that subjective norms influence purchase intentions even if people have negative
attitudes towards buying sustainably produced food [50]. Similarly, sustainable purchase behavior
and subjective norms are positively correlated if the perceived subjective norms correspond with one’s
personal norms [51]. A recent study on eco-friendly travel choices investigated social comparison
feedback and found mixed results on intentions to choose eco-friendly travel options [52]. It is also
argued that a change from purchasing conventional to sustainable food products is rather costly, which
cannot be compensated by external influence.

Hence, we propose:

Hypothesis 3b (H3b). Subjective norm to behave sustainably positively relates to the preference for traveling
with a certified tour operator.

1.3.2. Belief to Achieve a Goal

General environmental values can be seen as voluntary commitment, chosen by individuals
consciously or unconsciously, and as universal and fundamental values that underlie sustainable
development [53]. Reflecting beliefs in certain desirable end states, values serve as antecedents to
attitudes and actions [54,55] and general environmental values lead to environmentally sustainable
behavior [56]. The values base on the Millennium Declaration of the UN and are freedom, equality,
solidarity, tolerance, respect for nature, and shared responsibility [53]. Thus, it is suggested:

Hypothesis 3c (H3c). General sustainability values positively relates to the preference for traveling with a
certified tour operator.

1.3.3. Trustworthiness of Labels and Certifications

A barrier for consumers not to choose sustainable offers is greenwashing, i.e., referring to
“exaggerated benefits or unsupported claims in support of the environment in advertising and other
persuasive communications” [57]. They simply mistrust these offers [58] and refrain from purchasing.
In addition, individuals do not believe in environmental performance of businesses, limiting the
trustworthiness of their offers [3]. Little trustworthiness of eco-labels may be grounded in the belief
that during the certification process only a limited selection of criteria is assessed. Individuals are also
unable to distinguish between businesses which have failed to meet the certification criteria and those
which did not try to receive certifications [3].

Hypothesis 3d (H3d). Trustworthiness of certifications positively relates to the preference for traveling with a
certified tour operator.

1.3.4. Familiarity with Eco-Labels

Familiarity, defined as the ability to recall an eco-label from the past, helps in developing a
knowledge structure. It refers to both information stored in memory and perceived knowledge about
a product or service [59]. Recognizing eco-labels plays an important role in explaining purchasing
behavior, for instance, of eco-labeled seafood [60]. Based on this, the following hypothesis is developed:

Hypothesis 3e (H3e). Familiarity with labels positively relates to the preference for traveling with a
certified tour operator.
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1.4. Image of Vacation by Consumer Segments

Thus far, predictors of individuals’ preference for certified tour operators were described and
respective hypotheses developed. However, motivations and intentions of individuals to go on
vacation and choose among the variety of offers stem from their image of what a perfect holiday
means to them. Thus far, holidays are not associated a lot with sustainability or eco-friendliness,
as mentioned above. Even if asked directly, tourists do not rate these criteria highly [61]. In a study
on sustainable lifestyles, tourism-based environmental practices were investigated and consumer
segments described [34]. Environmental consciousness at home does not translate easily to the context
of holidays. Even “committed environmentalists” who show high attachment to nature as part
of their holiday experience, would rather buy into compensation schemes than refrain from using
air-travel [34]. Young tourists, who value sustainable holiday experiences look for quality in the choice
of tour operators and expect support for environmental protection in the local area from them [17].
We assume that those, who find certified tour operators trustworthy and prefer them, might hold a
different image of a perfect holiday. Thus, we are interested in exploring the image of their perfect
holiday when individuals start their decision whether environmental and sustainable elements are
part of this image (RQ4: Image of vacation).

2. Methods and Results

In the following, we investigate the four research questions empirically and present two different
studies. While Study 1 comprises a lab experiment using eye-tracking techniques to investigate
whether awareness and information search of eco-labels on a website relate to the perception of the
website, Study 2 examines related factors of the preference for traveling with a certified tour operator
and whether environmental and sustainable elements are part of the image of a perfect holiday using
an online questionnaire.

2.1. Study 1

2.1.1. Participants

In total, 48 participants (students at a business school in a major city in Austria) were recruited
via an e-mail list from a subject pool (approximately N = 600 bachelor students in the middle of
their studies are automatically pool-members) at the Department of Marketing. The mean age was
23.46 years (SD 4.93; range: 19–51 years) and 47.9% were female. Participants were rewarded in the
form of course credit for a major marketing course. Their participation is voluntary. Testing took place
at a university lab. Each of them viewed four out of eight accommodation offers from hotel websites
on a computer screen with eye-tracking glasses on.

2.1.2. Method and Procedure

An experimental study in the lab using eye-tracking technique (SMI Experiment Center™
3.4, SMI BeGaze™, SensoMotoric Instruments (SMI), Teltow, Germany) was conducted to test
whether people are aware of eco-labels when they are presented along other information about
hotel accommodation on a website, and how the awareness influences the perception of the website.
The procedure involved tracking of eye movements of participants and answering questions. Before
starting the data collection, it was necessary to calibrate the equipment for each participant, which
took a few minutes.

The websites presented eight hotels with eco-labels on their websites. They were shown to
participants as static documents (.pdf) to avoid disturbance through browsing. The material was
selected by one psychologist and a research assistant based on desk research and inspection of
real offers from hotel websites, which carry the eco-labels as part of their offers. They are also
presented at websites on labels and certificates [62,63]. The selection criteria were that labels should
represent a cross-section of general and specific logos. In this context “general” implies logos that
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promote sustainability in different sectors (including tourism), whereas “specific” means logos that
only promote sustainability in the tourism and travel industry. Four different labels were eventually
chosen based on this comprehensive research. These were two labels focusing on tourism in particular
(Travelife, CSR tourism) and two labels focusing on sustainability in general (EMAS, Österreichisches
Umweltzeichen). In addition, one label is international (Travelife), two European (EMAS, CSR tourism)
and one national (Österreichisches Umweltzeichen) (see Table 1). Hotel and accommodation offers
were selected based on the category of the hotel (hotel belonging to hotel chains versus family-run hotel)
and what label it carries. In addition, the display of the label on the website was given consideration,
ranging from lots of text and small logo on the website (stimulus code: STH, KUR, BSH) to big logo and
lots of text (stimulus code: BWP, IIH) and medium size of label and lots of pictures (stimulus code: BH,
BSPH, AS). Text-based websites had only small labels displayed while image-based websites display
labels much bigger. The combination of labels (four labels) and hotel websites (two per label) resulted
in a total of eight websites, which were randomly assigned to participants during data collection.
Each participant rated four out of the eight websites.

Table 1. Background information about and selection criteria for eco-labels (Study 1).

Selection Criterion Label Awarded by Hotel Type: Stimulus
(No of Subjects)

Specific area:
Tourism (CSR) CSR Tourism non-profit organization TourCert

(Stuttgart, Germany)
Hotel chain: BWP (N = 26)
Hotel chain: IIH (N = 19)

Specific area: Tourism
(Sustainability) Travelife Travelife Ltd. (London, UK) Hotel chain: KUR (N = 26)

Family-run: AS (N = 24)

General area EMAS
European Eco-Management and

Audit Scheme (EMAS) logo is the
eco-label of the European Union

Hotel chain: BSPH (N = 25)
Family-run: BSH (N = 20)

General area Österreichisches
Umweltzeichen

Austrian Federal Ministry of
Agriculture, Forestry, Environment
and Water Management (initiative

by the Austrian government)

Hotel chain: BH (N = 26)
Family-run: STH (N = 20)

The participants were asked to look at the website offer for as long as they felt was necessary to
understand it. During this time frame, their eye movements were tracked and recorded. After showing
the website, participants rated the overall appearance of the website (“How did you perceive the
design of the website?”) on two items on their perception: clarity (1 = clear, 5 = unclear) and appeal
(1 = appealing, 5 = unappealing). Additional items not relevant for the current study regarding the
evaluation of the offer of the hotel on several aspects (destination, offer, environment, activities, images,
appealing description), ranging from 1 = very attractive to 5 = very unattractive were asked. To test our
hypotheses, we will only use the overall perception of the website as clear and appealing (Cronbach’s
α = 0.96).

Two types of eye movements are usually modeled to gain insight into the overt localization of
visual attention: fixations and saccades (glances). While fixations are eye movements that stabilize the
retina over an object (with a minimum time of eye stability of 50 ms in our study), saccades are used in
repositioning the fovea to a new location in the visual environment, such as a website [64]. Fixations
correspond to the desire to maintain one’s gaze on an object and therefore are a physiological measure
of awareness. Saccades (glances), which are voluntary, are considered manifestations of the desire
to change the focus of attention. Eye movement analysis considers a third movement, i.e., smooth
pursuits, which occur when tracking moving objects. For our study, we will focus on fixations and
saccades as physiological measures of attention. What individuals are looking at is a reflection of what
they are attending to and thus measures awareness [63]. In more detail, we produce the following eye
tracking data [65]: fixation count (i.e., number of fixations on stimulus) and average fixation duration
(i.e., how long on average respondents fixated the stimulus). The more fixations and the longer the
duration, the more interesting, important or noticeable is the stimulus. In addition, first fixation, which
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measures how much time respondents spent on the stimulus (first fixation duration; the longer, the
more difficult to understanding or more engaging) is used.

As a measure of what individuals are looking at, we use glances count, i.e., the number of gazes
on the stimulus. The higher the number of glances, the more searching takes place [65].

Finally, we split the entire website into several Areas of Interests (AOI), i.e., sub-regions of the
page, to be able to extract data about fixations and glances exactly for the shown labels.

Thus, the study was designed as follows: Eight websites contains different labels in different sizes
with different kinds of hotels whereby each participant randomly received four of these websites for
evaluation. The independent variables are the measured eye movements (IV: Eye movements) which
were registered with the different websites and the dependent variable is the reported perception of
the website as clear and appealing (DV: Perception, mean of items clarity and appeal).

2.1.3. Results

The Austrian Eco-label (“Österreichisches Umweltzeichen”) was by far the most familiar of the
four labels. Overall, 33 participants were familiar with the label, while the label “Travelife” was the
least familiar label, with only six participants being familiar with the label. The survey showed that
14 respondents were familiar with the label issued by the European Eco-Management and Audit
Scheme (“EMAS”); 11 participants were familiar with the label “CSR tourism”. Table 2 shows some
descriptive information about the stimuli.

Table 2. Descriptive information about stimulus websites (aggregate data, Study 1).

Stimulus Label Sequence of
Fixation

AOI
Coverage

[%] *

First Fixation
Duration [ms]

Glances
Count

Fixation
Count

Average
Fixation

[ms]

BWP 1 CSR Tourism 7 1.30 256.42 0.92 2.12 229.49
IIH 1 CSR Tourism 8 1.10 197.50 0.87 1.30 178.04
BSH 2 EMAS 8 0.20 59.00 0.25 0.25 52.33

BSPH 1 EMAS 7 0.80 169.50 1.36 1.56 195.10
AS 2 Travelife 7 0.70 250.40 1.50 1.92 266.10

KUR 1 Travelife 9 0.20 86.87 0.48 0.56 82.15

BH 1 Österreichisches
Umweltzeichen

6 3.40 164.79 2.31 7.62 185.35

STH 2 Österreichisches
Umweltzeichen

7 0.20 n/a 0.10 0.10 16.20

Notes: * AOI = Area of Interest; coverage (%) relates the selected AOI to all other AOIs (website): The higher the
number, the bigger the label on the website. n/a: Due to a low number of fixations (only two), the duration was not
captured. 1 = hotel chain; 2 = family-run hotel.

To test whether eye movements are related to perception (H1 and H2), a repeated measure
regression is conducted using STATA, controlling for age, gender and education. The analysis (F(8,
46) = 2.47, p = 0.026, R2 = 0.08) reveals a significant effect for fixation count, β = −0.18, t(183) = −2.24,
p = 0.030 and first fixation durations, β = −0.30, t(183) = −2.06, p = 0.045, but no significant effect
of glances count (p = 0.164) or average fixations (p = 0.146). The effect of first fixation durations and
fixation count is based on the size of the label. Two t-tests comparing first fixation durations and
fixation count for high and low coverage of the label reveal that first fixation durations is longer for
large labels (Mlow = 119.88, SD = 177.93; Mhigh = 206.51, SD = 258.27; t(183) = −2.70, p = 0.008) and
that fixation count is more often with larger labels (Mlow = 0.92, SD = 1.42; Mhigh = 3.94, SD = 5.79;
t(183) = −5.33, p < 0.001).

Overall, the awareness of eco-labels on a website influences the perception of the website; however,
when the size of the label is taken into account, first fixation durations and fixation count durations
and fixation depend on it, supporting partly H1. The search for information regarding eco-labels does
not seem to influence the perception, rejecting H2.
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While Study 1 showed that awareness of eco-labels in general has a positive effect on the
perception of websites, it is not clear what consumers consider when deciding for a sustainable tour
operator and whether they consider sustainability for their perfect holiday. Therefore, we conducted
Study 2.

2.2. Study 2

2.2.1. Participants

A convenience sample of 642 participants (62.1% female, Mage = 26.90, SD = 4.93, mainly students)
completed an online questionnaire. Participants stated that they mainly use tour operators for gathering
information online (mean = 3.58, SD = 1.14; 1 = seldom, 5 = always) or directly booking online
(mean = 3.28, SD = 1.46; 1 = seldom, 5 = always). On average, they state to travel 3.76 times per year;
in more detail, they book city trips (mean = 3.21, SD = 3.83; 1 = seldom, 5 = always) and beach holidays
(mean = 2.61, SD = 1.37; 1 = seldom, 5 = always). They travel with friends (mean = 3.08, SD = 1.43;
1 = seldom, 5 = always) or with their partner (mean = 3.07, SD = 1.74; 1 = seldom, 5 = always).

2.2.2. Method and Procedure

An online questionnaire was developed consisting of two parts to answer what are predictors
of individuals’ preferences for traveling with a certified tour operator and what image of the perfect
holiday groups of individuals hold and what environmental and sustainable elements part of this
image are. The first part of the questionnaire started with an open question to capture individuals’
image of vacation (“a perfect holiday means to me . . . ”). Participants had to note a minimum of three
associations, but could not report more than five. All reported associations were used in the analysis.

In the second part of the survey, participants were asked 12 questions on their general
sustainability values, which they had to answer by rating their agreement or disagreement on a
5-point Likert scale. In order to guarantee reliability and validity a shortened version [66] of the
Sustainability Values scale [53] has been applied. These questions were used to find out if participants
show general concern for sustainability issues (Cronbach’s α = 0.73). In order to find out about their
level of familiarity with labels, participants were shown the most common sustainability certifications
for tourism providers in Austria (nine labels) and were asked about their level of familiarity and their
experience with these certifications (Cronbach’s α = 0.98). This list included the labels used in Study 1
(EMAS, CSR tourism, Travelife, Österreichisches Umweltzeichen). Next, evaluations of participants on
the trustworthiness of sustainability certifications for tour operators were measured [67]. Participants
were asked to state the extent to which they agree or disagree with eight statements regarding
trustworthiness of certifications on a 5-point Likert scale (Cronbach’s α = 0.80). The preference to
choose a certified tour operator was measured using a single-item (“I would travel with a tour operator
if he’d been awarded a sustainability certificate”) on a 5-point Likert scale (mean = 3.02, SD = 1.11;
1 = disagree, 5 = agree).

Finally, questions on general environmental concern (Cronbach’s α = 0.74, eight items) and
subjective norm (Cronbach’s α = 0.83, five items) of the participants as well as demographic questions
regarding age, gender, education, living situation, nationality and income of the participants followed.
The questionnaire included further questions (booking and traveling behavior, eight items; importance
ranking of eight factors in the booking decision [68]).

2.2.3. Results

To test the concept of goal-directed behavior and whether pro-environmental attitude
(environmental concern (H3a) and subjective norm (H3b)), belief to achieve a goal (general
sustainability values (H3c)), trust of labels and certifications (trustworthiness of certifications (H3d)),
and knowledge about eco-labels (familiarity with eco-labels (H3e)) are related to individuals’
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preferences for traveling with a certified tour operator, a step-wise regression (method: enter) was run
using SPSS (Correlation matrix see Table 3).

Table 3. Correlation matrix (Study 2).

(1) (2) (3) (4) (5)

(1) Sustainability Values
(2) Environmental Concern −0.315 **
(3) Subjective Norm −0.257 ** 0.487 **
(4) Familiarity with Labels −0.088 * −0.034 −0.021
(5) Trustworthiness of Labels −0.163 ** 0.371 ** 0.454 ** 0.014
(6) Preference Certified Tour Operator −0.260 ** 0.355 ** 0.454 ** 0.012 0.671 **

Note: * p < 0.05; ** p < 0.001.

Step 1 (model 1) included subjective norm, general sustainability values and environmental
concern F(3,638) = 67.78, p < 0.001, R2 = 0.24), the second step (model 2) added familiarity with labels
and trustworthiness of labels (F(5,636) = 122.13, p < 0.001, R2 = 49). The analysis reveals a significant
relation with general sustainability values (β = 0.12, t(641) = 3.88, p < 0.001), subjective norm (β = 0.15,
t(641) = 4.25, p < 0.001) and trustworthiness of certifications (β = 0.57, t(641) = 17.58, p < 0.001).

The relevance of sustainability in the booking decision will be explored by considering the freely
associated open answers to the image of the perfect holiday. To answer what image of the perfect
holiday individuals hold and whether environmental and sustainable elements are part of this image, a
correspondence analysis was conducted on the frequency of associations towards the “perfect holiday”
(see Figure 1). The correspondence analysis (Anacor, normalization “canonical”) is an exploratory
method for the graphical display of categorical data, which allows the simultaneous treatment of
variables. The closer one association is to a group or another association the more often they are stated
together with this group or association [69].
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Figure 1. Frequencies of free associations (Study 2); associations f > 10 are displayed.
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The analysis starts with a table of frequencies, where in the current analysis the rows represent
the different free associations to a perfect holiday and the four columns represent the groups high and
low trustworthiness of labels (trust-high and trust-low) and high and low preferences for certified tour
operators (pref-high and pref-low). For these two grouping variables, we split the sample (median)
into two groups (high/low) per variable, resulting in four groups. Two dimensions were extracted,
which contribute 82.4% of variance to the overall solution. The overall spatial variation (total inertia)
was 0.13, indicating that the correlation between row points (associations categories) and column
points (groups of individuals) is fairly low. For interpretation purposes, the row and column points,
which contributed significantly to the two dimensions, were taken into consideration [70]. In the
following, the two dimensions are described (see Figure 2).

 

Figure 2. Correspondence analysis (Study 2). Note: Associations and groups contributing to
dimension 1 are presented in bold letters; those contributing to DIMENSION 2 in uppercase; and
associations and groups contributing to both dimensions appear bold and underlined.

Only associations mentioned more than ten times by respondents are included in the analysis.
Associations and variables that significantly explain the dimensions are displayed.

Dimension 1 distinguishes between “value-added chill out” (positive axis: expressed by the
associations calm, experience, enjoying, value for money, clean hotel and winding down) and
“excitement and discovery” (negative axis: expressed by the associations nature, sports, freedom,
news, variety, new experiences, cleanliness, and learn something new). The positive axis also includes
people with low trustworthiness towards certifications. Nature is the only association that refers to
the environment; it can be found in the “excitement and discovery” part of dimension 1 and does not
seem to be close to any group.

Dimension 2 separates the themes “finding purity” (positive axis: expressed by associations
new experiences and cleanliness) and “carefree” (negative axis: expressed by the associations party,
stressless, winding down, and learn something new). The dimension further distinguishes between
people who believe in the trustworthiness of certifications (positive axis) and who have high preferences
for traveling with certified tour operators (negative axis). It seems that people interested in enjoyment
and value for money are rather skeptical about certifications. Those who find certifications trustworthy
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put more emphasis on variety in their holiday. Eventually, people who imagine their perfect holiday to
be “carefree” show preference for traveling with certified tour operators.

3. Discussion

This research set out to understand individuals’ perception of touristic offers and services in
order to motivate them to choose sustainable alternatives when going on vacations. Eco-labels provide
valuable information to consumers—they empower them—if seen and processed; thus, they need to
be made visible, accessible and salient. However, the interpretation of information differs, depending
on individuals’ understanding of the cue (e.g., [11]). In particular, we investigated whether and how
cues can raise awareness, how preferences for traveling with certified tour operators are shaped and
whether those, who trust and prefer certified tour operators hold a different image of a perfect holiday.

Using eye-tracking and an online questionnaire, the current research shows that the awareness
of eco-labels influences the perception of the website using the label (Study 1) and influences
sustainable travel behavior, together with values and attitudes regarding sustainable behavior (Study 2).
The current research proposes implementing appropriate sustainable labeling in the tourism industry
to increase positive perception of websites including such labels among travelers and subsequently
increase sustainable travel behavior. It might help in identifying opportunities for tour operators to
improve the offers of sustainable tours and initiate more sustainability.

In particular, regarding the question concerning the relation between the awareness of and
search for eco-labels and the perception of a website of hotels (RQ1 and RQ2), this means that when
individuals browse an offer, their searching for relevant information does not influence their perception,
but once some evidence for certification (in our case sustainability certification) is processed, the overall
perception is positive. It does not matter in what sequential order the information is perceived
(eco-labels are looked rather late) and it seems that bigger displays are better recognized. As regards
the question of possible influences on tourists’ preference to choose a certified tour operator (RQ3),
the current study shows that trustworthiness of certifications influence the decision to choose operators
with certifications. In addition, the social environment and sustainability values have an impact.
Environmental concern, mentioned in past research with an unclear role, was not influential in our
research. While we found support that awareness of labels impact the perception of a website in a
positive way, we could not find an influence of individuals’ familiarity with labels on their actual
preference for choosing certified tour operators. To conclude, people prefer to travel with certified
tour operators the more they think that certifications for tour operators are trustworthy, the more
they feel dependent on how others think one should travel and the more they agree with general
sustainability values.

However, the awareness and the familiarity with eco-labels in the tourist sector is generally low.
Consumers’ unawareness of eco-labels may partially result from their confusion due to the current
proliferation of labels and certifications. Their confusion may further lead consumers to ignore green
messages [71]. On the other hand, consumers may be unaware of eco-labels in the tourist sector, as the
majority of consumers do not think about sustainable issue when planning their holiday [2–5].

To explore further whether those, who trust and prefer certified tour operators, hold a different
image of a perfect holiday and whether environmental and sustainable elements are part of the image
(RQ4, image of vacation), our research explored the general meaning and understanding of the concept
“holiday” for individuals. Generally, the concept of traveling and holiday is (still) not linked to
sustainability. A perfect holiday is rather associated with relaxation, recreation and fun. In addition,
price for value and quality/comfort are relevant decision criteria while impact on environment and
social responsibility are the least important criteria when booking. This is in line with research
showing that a holiday is perceived as “different” to everyday life [34]. Many consumers do not
consider environmental issues when planning their holidays [72]. Unlike other behaviors, such as
switching off lights or purchasing organic foods, it seems that sustainable travel behavior cannot be
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easily embedded into daily life practices [34]. This indicates that the promotion of sustainable behavior
is still a challenge in the context of tourism.

In the current study, we identified associations group under the term “nature” as closest to the
concept of environment, next to a “carefree” holiday and could link it to individuals who would
travel with certified tour operators. Another group with high sustainable values views holidays as
offering amenities and have a compound view of holidays. Those people who associate their perfect
holiday with “value for money” would rather not prefer certified tour operators and do not find
certifications trustworthy.

There are certainly economic implications of tourist preferences; sustainable consumption is
seen as a business opportunity. However, tourists need to be convinced and willing to make efforts
to improve their behavior [47]. Our research points to the role of businesses to raise awareness of
eco-labels [16]. It seems that consumers’ demand for sustainable options and voluntary certification of
some tour operators, etc. are not strong enough to generate respective and many offers. Governmental
and non-governmental pressure and encouragement could force businesses to adapt certification
schemes. This is important also because government programs are more efficient than private ones [73].

As regards practical implications, communication strategies should be applied to increase the
awareness and credibility of eco-labels [13,27] in the tourism industry. Low credibility of eco-labels
can be encountered using recognized and official certifications and making the awarding and auditing
process clear and transparent [12,22,57]. It seems that few labels that communicate clearly their purpose
(e.g., CSR) are to be preferred over a variety of less clear labels or schemes (EMAS) to avoid consumer
confusion. Simple seal-of-approval logos and labels have been found to affect consumer behavior more
than complex information-disclosure labels [73]. The design of logos might be vital as well, following
our study results, they should be big and well-known (Study 1 and Study 2). However, big logos
are looked at promptly (first fixation durations). Thus, the logo size on a website should be carefully
chosen depending on the purpose of communication.

In general, labels need to be salient and accessible for consumers to allow individuals processing
and understanding the information that it expresses [22]. This means that labels need to be made
visible by e.g., placing them next to an accommodation offer on a website. For instance, analyzing
Internet advertising in the tourism industry, it was found that increased exposure to information
increases attention and appropriate content that fits individuals’ preferences increases involvement
with the offer. Both increase the effectiveness of the information. Moreover, using imagery that
stands out from other visual information is easier to process, and should be used in combination with
text [74,75].

Besides its merits the two studies hold also some limitations. Study 1 presents an experiment
where different websites are randomly allocated to different participants. The websites vary over
several aspects: chain versus family hotel, kind of label, and size of label. In a standard experiment,
these variations would have been too many, but in the current case not the websites with the labels are
the independent variables but the registered eye movements that they trigger. In the current study
these variations assure that a great variety of different websites with labels stimulate several different
eye movements that are related to the perceptions of the websites. One problem, which is usually the
case with eye-tracking methodology in social research, is the small sample size [76]. Due to the small
sample size, additional control variables could not be included in the analysis. Further research should
particularly pay attention to the role of familiarity as confounding variable, as familiarity with logos is
an important determinant of attention to labels [77]. In their review, Wedel and Pieters [78] discuss
familiarity as a top-down influencing factor of eye-movement patterns. In the current study, familiar
eco-labels may have attracted less attention than new, unfamiliar labels. Consumers who are familiar
with a label may look at it for a short time, because they have previously viewed the label extensively
and think that a further examination is unnecessary (cf. research on nutrition label use; [79]).

Study 2 helps us in identifying relations in goal-directed behavior but further research needs to
identify causal instead of relational relationships using appropriate methodology and instead of using
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a single-item for preferences use a multiple item scale to increase validity. Answering RQ4, Study 2
presents a correspondence analysis, where free associations are categorized according to two different
variables (trustworthiness of certifications, preference for traveling with a certified tour operator).
For grouping these two variables, a median split was undertaken resulting in four different groups of
low and high characteristics. These median splits result in artificial groups, which not exactly reflect
the original values of the variables. Nevertheless, for the current analysis, a reduction of complexity
is needed. As the correspondence analysis shows, even with this reduction of complexity, we find
differences between different groups.

Future research therefore could build on our findings that awareness of eco-labels impact
perception positively. To delve deeper into the dynamics of designing eco-labels and online travel
websites, systemic eye-tracking studies that test the size, position and meaning of eco-labels for
a specific tourist offer could be conducted. In addition, the impact of communication efforts by
different senders (e.g., governmental, non-governmental, and private organization) would show
which authority is most effective in promoting eco-labels. Eventually, to make the perfect holiday a
sustainable holiday, a behavioral spillover [55] from sustainable behaviors of individuals’ everyday
practices, for instance using public transportation instead of a car, to sustainable travel behavior could
be investigated. Research so far looked at different contexts (household and hospitality/hotel) and
found that the vacation context is hedonic and therefore spillover is less likely [80,81].

Summing up the current research shows that cues such as eco-labels are essential for eco-tourist
to decide for sustainable tourism options. Especially trustworthiness of the labels is of importance
when selecting a sustainable tour operator. However, tourism industry needs to raise awareness of the
importance of sustainable tourism offers, as a perfect holiday is not linked to sustainability yet.
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Abstract: Two online experiments explored the effects of social comparison feedback on indicators
of eco-friendly travel choices. It was tested whether the chosen indicators are sensitive to the
information conveyed, and if this varies as a function of in-group identification. Study 1 (N = 134)
focused on unfavourable feedback (i.e., being told that one has a larger ecological footprint than
the average member of a reference group). People who received unfavourable feedback reported
stronger intentions to choose eco-friendly travel options than those who received nondiscrepant
feedback, when in-group identification was high (not moderate or low). Perceived self- and collective
efficacy were not associated with the feedback. Study 2 (N = 323) extended the focus on favourable
feedback (i.e., being told that one has a smaller ecological footprint than the average member of a
reference group). Neither unfavourable nor favourable feedback was associated with behavioural
intentions, self- or collective efficacy. This means that Study 2 failed to replicate the finding of
Study 1 that behavioural intentions were associated with unfavourable feedback, given that in-group
identification is high. The findings are discussed in light of the existing literature. Suggestions are
made for future studies investigating social comparison feedback as a means to motivate people to
make eco-friendly travel choices.

Keywords: sustainable tourism; travel choices; ecological footprint; feedback strategies; social
comparison

1. Introduction

The choices which people make, both before and during their vacation, can play an important
part in creating a more sustainable tourism sector [1,2]. For example, choosing accommodation
and transportation with low carbon dioxide (CO2) emissions, can place pressure on the tourism
industry to supply products and services that help to satisfy these demands [1]. This calls for research
on what motivates people to consider environmental issues when they choose between different
vacation options.

There has been some discussion on whether online calculators, designed to give feedback on the
environmental impact of certain lifestyles, can assist people in choosing vacation options considered
to reduce negative impacts in this regard [3,4]. Feedback can instigate behavioural change because
recipients are made aware of the consequences (positive or negative) associated with the targeted
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Sustainability 2017, 9, 196

behaviour [5]. Whilst many studies attest to the effectiveness of feedback in promoting conservation
behaviour, there is also evidence that effects vary as a function of how and to whom feedback is
presented [6].

This paper focuses on social comparison feedback, which is when people receive feedback about
their own ecological footprint relative to the ecological footprint of the average member of a reference
group (cf. [7]). The aims were to investigate (i) whether the information conveyed through such
feedback affects indicators of eco-friendly travel choices, along with (ii) whether these effects vary as a
function of in-group identification.

1.1. Social Comparison Feedback and Pro-Environmental Behaviour

Social comparison feedback has been proven effective for instigating behavioural change with
environmental significance, most notably that associated with energy saving (e.g., [8,9]; for contrasting
evidence, see e.g., [10]). For example, Brook [11] found that informing people that they have a larger
than average ecological footprint can affect subsequent behaviour. Whilst people who based their
self-esteem on environmentalism showed increases in pro-environmental behaviour, decreases were
observed among those who did not base their self-esteem on environmentalism. Another study that
used the ecological footprint for investigating responses to social comparison feedback comes from
Toner et al. [12]. They measured the strongest pro-environmental intentions in response to individual
feedback that was worse than that of the average member of an important peer group. People who
received this information (presented as results from a bogus carbon footprint calculator) expressed
stronger intentions than those who were informed that they were doing either similar to, or better
than, their peers.

Aitken et al. [13] tested whether comparative feedback (own household vs. average household)
can stimulate changes in residential water consumption. Those who learned that the average
household was using less than them showed decreases in water usage after receiving such feedback,
whereas households using far below-average responded with increases in water usage if no additional
information was provided. Schultz et al. [14] made similar observations when they provided residents
with feedback about the average energy consumption in the neighbourhood. This led to decreases in
energy usage for above-average consumption households, and, unless accompanied by information
indicating social approval of energy saving, increases in energy usage for below-average consumption
households. This finding implies that feedback indicating below-average consumption may not
only be ineffective in promoting desired behavioural change, but in fact, may sometimes result in
“unintended and undesirable boomerang effects” [14] (p. 430). Henceforth, the term unfavourable
indicates feedback that one’s own footprint is larger, and the term favourable describes feedback that
one’s own footprint is smaller, when compared to the ecological footprint of an average reference
group member. Based on the above studies, the following hypotheses (H1a and H1b) were formulated:

H1a. Unfavourable (vs. nondiscrepant) social comparison feedback strengthens intentions to choose eco-friendly
travel options.

H1b. Favourable (vs. nondiscrepant) social comparison feedback weakens intentions to choose eco-friendly
travel options.

1.2. Social Comparison Feedback and Perceived Efficacy

People’s beliefs that they can affect desired changes through their own actions play a pivotal
role in human functioning [15]. Research shows that these beliefs are also important for explaining
variability in consumption motivated by sustainability concerns. For instance, consumers who believe
that they can personally promote sustainability goals through their purchases also seem more likely
to buy sustainable instead of conventional product alternatives, than consumers who question their
abilities in this regard (e.g., [16–18]).
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Different lines of research have used different terms to refer to these types of personal beliefs [17].
The present paper builds on the literature that construes issues of environmental sustainability as
social dilemmas (e.g., [19]), and uses the term self-efficacy to refer to an individual’s perceived
ability to personally contribute to collectively-beneficial outcomes (here: improvements in sustainable
development; see also [20]). Specifically, this paper focuses on whether a person feels confident that
his/her choices as a tourist provide a significant contribution to protecting the environment (cf. [16]).

If a desired outcome can only be accomplished by collective efforts, perceptions of efficacy are
derived from one’s own as well as others’ performances [15,21]. This makes collective efficacy an
important determinant for individual responses to large-scale societal challenges, such as climate
change [22]. Collective efficacy is less about whether each individual action provides a significant
additive for the pursuit of a set goal. Instead, it captures beliefs about the group’s joint ability for
achieving a desired outcome [23]. Previous research has demonstrated that perceptions about the
effectiveness of collective action are indeed characteristic of those willing to make personal efforts to
tackle environmental problems [22,24], with some studies suggesting that collective efficacy could be
more important than self-efficacy in this context [16,25].

Bandura [23] noted that comparing one’s own performances with those of others (as a form
of vicarious experience) constitutes an important source for perceptions of efficacy, especially
when perceived similarity with the referent is high. Research indeed suggests that exposure to
social comparison information can alter perceived self-efficacy and individual performances [26,27].
Information of this kind has been further identified as a contributing factor to group performances via
its association with perceived collective efficacy [28].

Pro-environmental behaviour often requires individuals to set personal interests aside, knowing
that this behaviour only matters when echoed by a sufficient number of others (cf. [29]). We suggest
that people may rely on social comparison information as a source for estimating perceived efficacy,
particularly when individual and group feedback are combined (see above). Unfavourable feedback is
expected to have strengthening effects as other people may appear extra willing to make an effort to
protect the environment, and favourable feedback is expected to have weakening effects as other people
are seemingly less engaged than oneself. The underlying assumption is that the former decreases,
while the latter increases, the perceived likelihood that personal efforts (e.g., choosing eco-friendly
travel options in spite of being costlier) are rendered insignificant considering the behaviour shown by
others. Hence, the following hypotheses (H2a and H2b) are presented:

H2a: Unfavourable (vs. nondiscrepant) social comparison feedback strengthens perceived self- and collective efficacy.

H2b: Favourable (vs. nondiscrepant) social comparison feedback weakens perceived self- and collective efficacy.

1.3. Social Comparison Feedback and In-Group Identification

The degree to which a person defines or views himself/herself as being a member of a given
group has been described as in-group identification [30,31]. Research in this domain shows that people
tend to ascribe similar characteristics to themselves as to their fellow group members (e.g., [32]) and
evaluate in-group membership more positively than out-group membership (e.g., [33]). Moreover,
making group membership salient promotes behaviours that focus on collective rather than personal
welfare [34]. It has been further demonstrated that strong in-group identification increases the
likelihood of behavioural adherence to norms that are dominant within that group, including those
concerned with environmental issues (e.g., [35–37]).

Rabinovich and Morton [38] informed participants about their own carbon footprint
(i.e., individual feedback) relative to that of an average citizen of the same nation (i.e., group feedback).
They found that individual responses to discrepant feedback varied at different levels of identification
with the reference group. For instance, negative group feedback combined with positive individual
feedback only strengthened perceptions about the need for societal change when group identification
was strong. Graffeo et al. [39] tested whether comparative feedback can motivate energy conservation
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among students residing on campus. In addition, the reference frame in which the feedback was
provided was varied systematically (in-group vs. out-group, identified vs. unidentified). Feedback led
to an increase in the intention to save energy compared to a non-feedback condition. Most effective in
this regard was feedback involving a comparison with others from the same neighborhood without
providing further details (i.e., in-group and unidentified). It was more effective than any other feedback,
including the comparison with a statistically average household. Therefore, the following hypothesis
(H3) is presented:

H3: Effects of social comparison feedback vary as a function of in-group identification.

2. Study 1

A 1 (individual feedback: highly negative) × 2 (group feedback: highly negative vs. moderately
negative) between-subjects design was employed. The aim was to study the effect of unfavourable
social comparison feedback; information indicating that one’s own ecological footprint is larger than
that of an average reference group member.

2.1. Materials and Methods

2.1.1. Participants

The participants (Mage = 21.84, SDage = 3.49, 17–40 years, one person provided no age) were 134
students (91 female) from the same university who took part in return for a shopping voucher worth
100 NOK. Recruitment was conducted during lectures as well as through advertising the study on
campus. Participants were told that the aim was to better understand how people in Norway think
and feel about environmental issues, such as their personal ecological footprint. It can be assumed that
they were naïve about the actual purpose of the study. Those consenting to participate signed up with
an e-mail address on a recruiting webpage or on a paper-and-pencil sheet.

2.1.2. Procedures

Participants received a standardized invitation e-mail that included a personalized link directing
them to a webpage (one reminder). The webpage (page 1) included a brief description about the study’s
aims (e.g., to understand public opinions of environmental issues), practical issues (e.g., duration,
possibility to quit at any time), and contact information. After providing information about their
gender, age, and identification with other students at their university (page 2), participants were
informed (page 3) that they would be presented with a list of different types of behaviour that can
directly or indirectly impact the environment, that a calculator would estimate their personal ecological
footprint based on their answers, and that they would get information about the ecological footprint of
an average student at their university. These instructions concluded with a formal description of what
the term ecological footprint stands for, as defined by the World Wide Fund for Nature [40].

Participants were told to choose the answer that best described their lifestyle (page 4). Questions
about the respective behaviours were clustered under the following categories: food products (4 items:
e.g., How often do you eat meat?), consumption (2 items: e.g., How often do you buy new clothes,
shoes, and/or sport goods), energy and recycling (5 items: e.g., How much of the paper you use
do you recycle?), as well as mobility and transportation (5 items: e.g., How often do you cycle or
walk from one place to another (more than 2km distance)?). The covered behaviours were similar
to those typically included in online footprint calculators (for an example, see [41]). After pressing a
button labelled calculate, a dynamic graphic appeared, counting down from 15 s in order to simulate
the calculation process (page 5). This was followed by the provision of bogus feedback, in which a
participant’s own ecological footprint was compared to that of an average student at their university
(page 6).
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Feedback information stated how many earths would be needed if everybody were to maintain a
lifestyle similar to the one of the participant (i.e., individual feedback), and how many earths would be
needed if everybody were to maintain a lifestyle similar to that of an average student at their university
(i.e., group feedback). This information was also illustrated graphically (cf. [12]). Participants were
randomly allocated nondiscrepant/highly negative (coded = 0) or discrepant/unfavourable (coded = 1)
feedback: t(131)age = −0.96, p = 0.340; χ2(1)gender < 0.01, p = 0.958; t(132)identification = 0.40, p = 0.968.
A detailed description of these conditions can be found in Table 1 and Appendix A. Similar to
Toner et al. [12], we chose moderately negative rather than neutral feedback as a reference point for a
relatively low environmental impact. This has been recommended as people are likely to think that
their current behaviours have some sort of negative impact on the environment [11,12].

Table 1. Summary for the different feedback conditions.

The following pages (page 7–9) included items for measuring the dependent variables and for running
the manipulation checks. All participants were debriefed (page 10), before being provided with
information about how to receive a shopping voucher as compensation (page 11).

Study Feedback Description Individual Feedback Group Feedback

Study 1
Condition 1 nondiscrepant/high. negative high. negative high. negative
Condition 2 discrepant/unfavourable high. negative mod. negative

Study 2
Condition 1 nondiscrepant/high. negative high. negative high. negative
Condition 2 discrepant/unfavourable high. negative mod. negative
Condition 3 discrepant/favourable mod. negative high. negative
Condition 4 nondiscrepant/mod. negative mod. negative mod. negative

Note: mod. negative = moderately negative; high. negative = highly negative.

2.1.3. Measures

In-group identification was assessed with the Inclusion of Ingroup in the Self measure from
Tropp and Wright [32]. This single-item measure asks people to choose among seven pairs of circles
(one reflects the self and one reflects the in-group) with varying degrees of overlap. Participants in
this particular study were asked to think about students at their university as a group, and then to
indicate the degree to which they identified with members of that group. Responses were coded from
1 (no overlap) to 7 (high degree of overlap), with higher numbers indicating higher levels of in-group
identification (cf. [32]).

Participants received information that suggested a link between tourism and the environment.
Specifically, it was stated that contemporary tourism activities are a significant factor considering
negative impacts on the environment, mentioning the contribution to global climate change via CO2

emissions as an example (see [2]). Participants were then asked to indicate the likelihood that they
would perform a set of behaviours when it comes to their next travel (1 = Very unlikely, 10 = Very
likely). It was explicitly stated that these were possible measures to reduce negative environmental
impacts stemming from tourism activities. Each behaviour has been identified in the literature as an
area for implementing behavioural change to reduce CO2 emissions from tourism [1]. Higher scores
on the respective items indicated stronger behavioural intentions (6 items, α = 0.88).

Perceived efficacy was operationalized similar to past studies on consumption preferences
at home (e.g., [17]) and in tourism (e.g., [16]). Items asked participants to indicate their level of
agreement with statements about the effectiveness of their own (i.e., self-efficacy; 3 items, α = 0.87)
and tourists’ (i.e., collective efficacy; 3 items, α = 0.93) actions (1 = Strongly agree, 10 = Strongly
disagree). Responses were recoded so that higher scores indicated stronger perceived efficacy. Means
and standard deviations are reported in Table 2. For a complete list of items, see Appendix B.
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Two items asked participants to indicate, considering the feedback that they had just received,
how many earths would be needed to sustain a lifestyle like their own, or to sustain the lifestyle of
an average student at their university (nine answer options ranging from 1–2 . . . , 9–10). Responses
to each item were coded from 1 (1–2 earths) to 9 (9–10 earths). Another item asked participants
to judge whether the information presented to them, concerning individual and group feedback,
was trustworthy (1 = Very untrustworthy, 10 = Very trustworthy).

Table 2. Means and standard deviations for the moderator and the dependent variables.

Study Condition 1 Condition 2 Condition 3 Condition 4

n M (SD) n M (SD) n M (SD) n M (SD)

Study 1
In-group identification 69 3.58 (1.56) 65 3.57 (1.45)
Behavioural intentions 68 3.91 (1.72) 62 4.54 (2.18)

Self-efficacy 67 6.85 (2.25) 59 7.20 (2.17)
Collective efficacy 67 7.37 (2.45) 59 7.24 (2.35)

n M (SD) n M (SD) n M (SD) n M (SD)

Study 2
In-group identification 76 4.01 (1.52) 82 3.94 (1.53) 87 4.33 (1.53) 78 4.12 (1.50)
Behavioural intentions 73 4.57 (2.03) 77 4.89 (2.12) 84 4.12 (2.07) 75 4.33 (1.96)

Self-efficacy 72 6.99 (2.05) 76 6.76 (2.18) 83 6.49 (2.23) 75 6.41 (2.21)
Collective efficacy 72 7.74 (1.75) 76 7.22 (2.22) 83 7.41 (2.43) 75 7.32 (2.14)

Note: Condition 1 = highly negative individual feedback and highly negative group feedback; Condition 2 =
highly negative individual feedback and moderately negative group feedback; Condition 3 = moderately negative
individual feedback and highly negative group feedback; Condition 4 = moderately negative individual feedback
and moderately negative group feedback.

2.1.4. Statistics

Cronbach’s alpha was calculated to explore the internal consistency of the item measures (see
above). Independent t-tests explored perceptions regarding the information conveyed in the different
feedback conditions. Descriptive statistics were inspected to explore whether the information was
perceived as trustworthy. This was completed in IBM SPSS Statistics (v.23). Hypotheses were tested in
a model of simple moderation (Model 1; [42]) with feedback condition as a categorical independent
variable, and in-group identification as a continuous moderator variable. Significant interactions were
explored by simple slope analyses of low (M − 1 SD), moderate (M), and high (M + 1 SD) values for
the moderator variable [43]. There were some participants with missing values for the dependent
variables; these cases were removed from the analyses: n = 4 for behavioural intentions; n = 8 for
self-efficacy; n = 8 for collective efficacy. These analyses were computed using v.2.15 of the PROCESS
macro for SPSS [42].

2.2. Results

2.2.1. Manipulation Checks

For perceptions about individual feedback, there was no significant difference between participants
in the nondiscrepant/highly negative or discrepant/unfavourable condition, t(69.89) = 1.15, p = 0.254.
For perceptions about group feedback, participants who received nondiscrepant/highly negative
feedback reported significantly higher ratings than those who received discrepant/unfavourable
feedback, t(116.99) = 15.00, p < 0.001. Trustworthiness ratings were close to the midpoint of the scale in
both conditions: nondiscrepant/highly negative feedback, M = 6.54, SD = 2.24; discrepant/unfavourable
feedback, M = 5.22, SD = 2.32. In sum, participants recalled the presented information and
trustworthiness ratings were acceptable.
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2.2.2. Dependent Variables

Table 3 shows that feedback condition and in-group identification were not significantly
associated with intentions to choose eco-friendly travel options. However, the interaction term
of the two variables was significant. Simple slope analyses revealed that participants who received
discrepant/unfavourable feedback reported stronger behavioural intentions than those who received
nondiscrepant/highly negative feedback when in-group identification was high, B = 1.57, 95% CI (0.44,
2.71), t = 2.74, p = 0.007, but not when it was moderate, B = 0.64, 95% CI (−0.05, 1.32), t = 1.84, p = 0.069,
or low, B = −0.30, 95% CI (−1.15, 0.56), t = −0.69, p = 0.491.

Feedback condition and in-group identification showed no significant association with
self-efficacy; neither was there a significant interaction. Results for collective efficacy were similar.
There was no significant association with feedback condition or in-group identification, and no
significant interaction. A detailed report of these results can be found in Table 3.

2.3. Discussion

Previous research suggests that individual responses to social comparison feedback can vary in
relation to the degree to which recipients identify with the reference group (see e.g., [38]). Indeed,
feedback indicating that one is doing worse than an average reference group member was effective
in bringing about stronger behavioural intentions when it was met with high in-group identification,
but not when it was met with moderate or low in-group identification. These findings suggest that
unfavourable social comparison feedback can strengthen intentions to choose eco-friendly travel
options, but that this effect depends on the level of identification with the reference group.

Social comparison information has been identified as an antecedent for perceived efficacy at an
individual and group level (see e.g., [27,28]). Yet, our hypothesis that unfavourable social comparison
feedback would strengthen perceived self- and collective efficacy was not supported by the data.
Furthermore, other than for behavioural intentions, similar patterns emerged for all participants
irrespective of the degree to which they identified with the reference group.

3. Study 2

It remains unclear from the reported results how participants would respond to favourable social
comparison feedback; information indicating that one’s own ecological footprint is smaller than that
of an average reference group member. A 2 (individual feedback: highly negative vs. moderately
negative) × 2 (group feedback: highly negative vs. moderately negative) between-subjects design
addressed this.

3.1. Materials and Methods

3.1.1. Participants

Recruitment was similar to Study 1. Participants were promised a shopping voucher (50 NOK)
and a chance of winning an extra shopping voucher (500 NOK). This led to a sample of 323 students
(224 female) from the same university (Mage = 21.99, SDage = 3.57, 18–48 years, one person provided
no age).

3.1.2. Procedures

Study invitations were sent out via e-mail (two reminders). Procedures were similar to Study 1,
except for the use of additional questions as a base for calculating the ecological footprint. This was
meant to increase the trustworthiness of the provided information as well as the salience of tourism
as a contributor to environmental problems. Additional questions (5 items: e.g., How often do you
choose to pay extra in order to compensate for carbon emissions generated from your air travel?)
addressed domains considered important for lowering CO2 emissions from tourism (see [1]).
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Participants were randomly assigned nondiscrepant/highly negative (coded = 0), discrepant/
unfavourable (coded = 1), discrepant/favourable (coded = 2), or nondiscrepant/ moderately negative
(coded = 3) feedback: F(3, 318)age = 1.26, p = 0.290; χ2(3)gender = 0.68, p = 0.878; F(3, 319)identification = 1.07,
p = 0.361. A description for each condition is provided in Appendix A.

3.1.3. Measures

In-group identification, dependent variables, and manipulation checks were similar to those of
Study 1, with the exception of the use of different scale labels for items addressing self- and collective
efficacy (1 = Strongly disagree, 10 = Strongly agree). Internal consistencies were α = 0.88 (behavioural
intentions), α = 0.83 (self-efficacy), and α = 0.90 (collective efficacy). For a summary of the means and
standard deviations, see Table 2.

3.1.4. Statistics

Statistical analyses were similar to those in Study 1. Following recommendations in the literature
(cf. [44]), feedback condition was dummy coded prior to the analysis with nondiscrepant/highly
negative feedback as the reference category. Participants with missing values for the dependent
variables were excluded from further analyses: n = 14 for behavioural intentions; n = 17 for self-efficacy;
n = 17 for collective efficacy.

3.2. Results

3.2.1. Manipulation Checks

For perceptions of individual feedback, participants who received highly negative information
about their own footprint reported significantly higher ratings than those who received moderately
negative information, t(304) = 27.92, p < 0.001. For perceptions of group feedback, participants
given highly negative information about the average footprint reported significantly higher ratings
than those given moderately negative information, t(304) = 19.17, p < 0.001. Trustworthiness
ratings across conditions were comparable to Study 1: nondiscrepant/highly negative, M = 6.68,
SD = 2.27; discrepant/unfavourable, M = 5.41, SD = 2.13; discrepant/favourable, M = 7.20, SD = 1.99;
nondiscrepant/moderately negative, M = 6.76, SD = 2.06. In sum, participants recalled the information
communicated to them and levels of trustworthiness were acceptable.

3.2.2. Dependent Variables

Feedback condition and in-group identification did not show a significant association with
intentions to choose eco-friendly travel options; neither were any of their interaction terms significant
(see Table 3). Results for the other variables were similar as self- and collective efficacy were not
significantly affected by the feedback condition (see Table 3). In each case, there was no significant
association with in-group identification, and the analysis did not reveal significant interactions for
the variables.

3.3. Discussion

A central aim of Study 2 was to replicate our prior finding on the effect of unfavourable social
comparison feedback. In contrast to Study 1, however, intentions to choose eco-friendly travel options
were not strengthened in response to unfavourable social comparison feedback, with similar effects
at varying levels of in-group identification. The same was reported in connection with self- and
collective efficacy.

Some research (e.g., [14]) shows that feedback on environmental performances can make one’s
own consumption level increase, in cases when it indicates that one is already better off than the group
average. Our hypothesis that favourable social comparison feedback would weaken intentions to
choose eco-friendly travel options was not supported by the data; neither were there any differences
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due to in-group identification. Similar results were reported with self- and collective efficacy as
dependent variables.

4. General Discussion

The present paper started by examining the literature on feedback to accomplish behavioural
change for environmental causes. This literature shows that there are situations in which the provision
of feedback is an effective means to motivate conservation behaviour [5,7]. Study 1 suggested that
unfavourable social comparison feedback can affect intentions to choose eco-friendly travel options
under certain conditions, namely when in-group identification is high. In that case, self-reported
behavioural intentions were highest when participants received information indicating that their own
ecological footprint is larger than (vs. similar to) that of an average reference group member. It is
consistent with studies where group norms promoted pro-environmental attitudes and behaviours
when referencing in-group behaviour, but not when referencing out-group behaviour [36,37].

Study 2 failed to replicate the effect of unfavourable social comparison feedback on intentions
to choose eco-friendly travel options. This finding adds to an existing body of research where
feedback employing social comparison failed to promote conservation efforts (e.g., [10]; see also [6]).
One reason for why norm-based interventions may be ineffective is a lack of credibility of the conveyed
information [45]. Consequently, we checked whether the feedback information was judged equally
trustworthy across the two studies in order to explore if this could have accounted for the null findings
in Study 2. The fact that adding further items to the questionnaire led to a marginal increase in the
trustworthiness rating, however, suggests that a lack of credibility alone does not offer a sufficient
explanation for the different results.

Another plausible explanation concerns possible differences in sample characteristics.
Norm-based interventions have greater potential for promoting behavioural change when there
is attitudinal support for the targeted behaviour [45]. We cannot rule out that participants in Study 2
were less concerned about environmental issues than participants in Study 1, and that this may have
affected their responses. This may also explain the null findings reported for the hypothesized effect of
favourable social comparison feedback on intentions to choose eco-friendly travel options. Considering
factors suspected to affect the receptiveness for normative messages, such as environmental attitudes,
could allow an exploration into the importance of individual differences in this regard (for similar
views, see [38,46]).

We gave an account of, and the reasons for, considering perceived efficacy in relation to social
comparison feedback. It extends previous works suggesting that changes in perceived efficacy are a
possible mechanism underlying feedback effects in the environmental domain [5,47]. We drew upon
the more general notion that comparing one’s own performance with that of others constitutes an
important source for estimating these perceptions [23]. There was a match between the results from
the two studies in that a participant’s sense of self- and collective efficacy was not associated with the
assigned feedback condition.

This is one of the first attempts to examine perceived efficacy in connection with feedback
combining individual (e.g., ecological footprint of oneself) and group (e.g., ecological footprint of
others) environmental performances. Yet, our results are compatible with another study that focused
on group feedback as a strategy for encouraging energy conservation in organizational settings [47].
This study found group-level feedback to be effective in motivating conservation efforts among
employees, despite there being no association between feedback exposure and the perception of
whether changing group behaviour can increase energy savings. Without rejecting the idea that
perceived efficacy may help to explain feedback effects in some contexts, there is room to consider
alternative explanations. Other mechanisms that could account (at least partly) for the effects of
norm-based interventions are that they induce negative emotions such as guilt or shame, particularly
in public settings [45], or that they stimulate information-seeking behaviour [48].
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5. Limitations

There are some limitations in the present investigation. First, participants were recruited from
the local student population. This allowed us to rely on existing social structures for making social
comparison more meaningful, as proposed by Kurz et al. [10]. It limits the generalizability of our
findings as participants were not representative of the general public. Additional research with
samples other than students is therefore recommended. Secondly, effects of social comparison
feedback were tested on behavioural intentions and perceived efficacy; actual behaviour was not
investigated. Including measures of actual behaviour would heighten the practical implications
of research employing designs similar to the present investigation. This concurs with recent calls
in the tourism literature for using objective instead of subjective behavioural measures, as these
avoid problems such as social desirability bias [49]. Third, social comparison feedback may evoke
stronger individual responses when the referents are identifiable rather than anonymous (see [10];
but see also [39]). The participant instructions explicitly stated that all information would be treated
confidentially and would only be used for research purposes. This, in combination with the fact that
participants allegedly received the feedback in private, could have affected their responses. Finally, a
larger number of participants for each condition, and thus an increased statistical power, would have
given extra credence to the findings.

6. Conclusions

This paper reported mixed results regarding the effects of social comparison feedback on
indicators of eco-friendly travel choices. More research is needed to elucidate whether exposure
to feedback involving social comparison information causally contributes to eco-friendly travel choices,
and what factors may moderate this relationship. One promising avenue in this regard is to look at the
characteristics of the reference group [7]. The two studies presented in this paper employed information
about the ecological footprint of an average student at the same university, without providing any
further indication of similarity with the recipient. Increasing perceived similarity, and probably the
behavioural relevance of the feedback, might be accomplished by providing socio-demographics (like
age or gender) that match the characteristics of the recipient. The underlying thinking is that social
comparisons are more relevant for self-evaluative processes when perceived similarity with the referent
is high [23,50]. If future studies do not demonstrate stronger effects on indicators of eco-friendly travel
choices, and eventually actual behaviour, the provision of social comparison feedback may not be an
efficient route to stimulate changes in the way in which people plan their vacation.
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Appendix A.

Appendix A.1. Condition 1: Nondiscrepant/Highly Negative (Translated from Norwegian)

Based on your answers to the questionnaire, if everyone living on earth had lived like you do
now, we would have needed 4.46 earths to sustain this lifestyle (see picture 1). This means that you
use 4.46 times as many resources as the earth actually can endure per individual.
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Based on answers in earlier investigations among [university name] students, if everyone living
on earth had lived like an average [university name] student is doing now, we would have needed 4–5
earths to sustain this lifestyle (see picture 2). This means that an average student at [university name]
uses about as much resources as you.

Appendix A.2. Condition 2: Discrepant/Unfavourable (Translated from Norwegian)

Based on your answers to the questionnaire, if everyone living on earth had lived like you do
now, we would have needed 4.46 earths to sustain this lifestyle (see picture 1). This means that you
use 4.46 times as many resources as the earth actually can endure per individual.

Based on answers in earlier investigations among [university name] students, if everyone living
on earth had lived like an average [university name] student is doing now, we would have needed 2–3
earths to sustain this lifestyle (see picture 2). This means that an average student at [university name]
uses fewer resources than you.

Appendix A.3. Condition 3: Discrepant/Favourable (Translated from Norwegian)

Based on your answers to the questionnaire, if everyone living on earth had lived like you do
now, we would have needed 2.46 earths to sustain this lifestyle (see picture 1). This means that you
use 2.46 times as many resources as the earth actually can endure per individual.

Based on answers in earlier investigations among [university name] students, if everyone living
on earth had lived like an average [university name] student is doing now, we would have needed 4–5
earths to sustain this lifestyle (see picture 2). This means that an average student at [university name]
uses more resources than you.

Appendix A.4. Condition 4: Nondiscrepant/Moderately Negative (Translated from Norwegian)

Based on your answers to the questionnaire, if everyone living on earth had lived like you do
now, we would have needed 2.46 earths to sustain this lifestyle (see picture 1). This means that you
use 2.46 times as many resources as the earth actually can endure per individual.

Based on answers in earlier investigations among [university name] students, if everyone living
on earth had lived like an average [university name] student is doing now, we would have needed 2–3
earths to sustain this lifestyle (see picture 2). This means that an average student at [university name]
uses about as much resources as you.

Appendix B.

Appendix B.1. Behavioural Intentions Items (Translated from Norwegian)

I am going to . . .
. . . avoid transportation means that produce a lot of carbon dioxide (e.g., plane), even if the

alternatives take longer time.
. . . use extra time in the planning stage of my travel to find out how to best take the environment

into account.
. . . choose nearby holiday places (e.g., in Nordic countries) if this helps to stop environmental

problems stemming from tourism activities.
. . . avoid transportation means that produce a lot of carbon dioxide (e.g., plane) even if the

alternatives are more expensive.
. . . choose accommodation places that are certified as environmentally friendly (e.g., low energy

use), even if conventional offers are cheaper.
. . . pay extra money to reduce negative impacts on the environment that can be linked to my

travel (e.g., voluntary participation in “carbon offsetting”-programs).
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Appendix B.2. Self-Efficacy Items (Translated from Norwegian)

By avoiding transportation means that produce a lot of carbon dioxide (e.g., plane), I can contribute
to stop environmental problems stemming from tourism activities.

By choosing accommodation places that are certified as environmentally friendly (e.g., low energy
use), I can help to protect the environment.

By choosing nearby holiday places (e.g., Nordic countries), I can contribute to reduce negative
impacts on the environment.

Appendix B.3. Collective Efficacy Items (Translated from Norwegian)

By choosing transportation means with low negative impact on the environment, we as tourists
can contribute to stop environmental problems.

By asking for environmentally friendly travel alternatives (e.g., low carbon dioxide emissions),
we as tourists can make a difference when it comes to environmental preservation.

We as tourists can actively contribute to protect the environment by choosing nearby
holiday places.
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Abstract: In recent years, there has been a significant shift towards greater collaboration in various
spheres of society, in which the creation of value from shared resources while balancing self-interest
and community well-being is emphasized. Consumption has ceased to be characterized exclusively by
the purchase and possession of goods; instead new collaborative initiatives represented by exchanges,
loans, renting, and other forms of sharing that allow consumers access to a good or service only in
the time they are necessary have appeared. However, few studies have attempted to measure the
reasons that lead consumers to practice collaborative consumption. Therefore, the main objective
of this article is to propose a scale that measures the motivators, facilitators, and constraints for this
mode of consumption. For this, a study was conducted among carsharing users in Brazil, which
aimed to purify and validate the proposed scale. The results indicate that collaborative consumption
applied to a carsharing setting is composed of six dimensions and confirm the validity and reliability
of the studied construct. The discussion highlights the study findings and offers suggestions for
further research into this topic.

Keywords: consumer behavior; collaborative consumption; carsharing

1. Introduction

Changes in society and its members influence new forms of consumption of goods and services.
Various cultural and structural factors such as increased purchasing power, an aging population, and
the increasing value attributed to quality of life are seen to be among the elements responsible for the
entry of new consumers and new consumption practices. Added to this are motivations related to
the appreciation of environmental and social issues of greatest impact on people’s daily lives, such as
traffic congestion, problems caused by global warming, population growth, and a greater awareness
of the importance of sustainability, which often lead individuals to seek radical solutions to their
problems [1–3].

There is an ongoing theoretical and managerial debate on collaborative consumption, taking place
mainly in Europe and North America, regarding consumption practices related to what is described
as sharing [4–6], commercial sharing systems [7], and access-based consumption [8]. According to
Leismann et al. [9], services that promote the use rather than the possession of a good need to be
expanded, while product sharing, as well as the new collaborative models, have great potential to

Sustainability 2017, 9, 703 181 www.mdpi.com/journal/sustainability



Sustainability 2017, 9, 703

alter consumption patterns and lifestyles. Among the wide range of solutions that combine products
and services capable of satisfying consumer needs are commercial systems for shared use (in the
short or long term), as well as services that lead to the recovery and reuse of components and
goods, such as exchange and donation. These assertions corroborate the basic assumption underlying
collaborative consumption that is based on collaboration between individuals and enabled primarily
by virtual platforms.

At the core of this transformation, understanding the influences and determinants of consumer
behavior is a key issue, and thus a new research field within the scope of consumer behavior studies
has emerged. From the academic point of view, some studies show that tangible benefits such as access,
mobility, reward, and cost reduction can be obtained through the new consumption model based on
the sharing of goods and services in the most varied segments such as transportation, food, financial
services, and lodging, among others.

From a business perspective, managerial studies have also contributed to developing
an understanding of the topic. A great number of such initiatives are being developed around the world
and companies such as Netflix, Zipcar, and Airbnb are recognized examples of initiatives in several
markets [10]. Concerning the collaborative consumption platform used in this study, carsharing, the
worldwide market today encompasses nearly 5.8 million customers. In the Asia-Pacific region, the
largest market, there are 2.3 million users and 33,000 vehicles. The largest service per capita, however,
is in Europe, with 2.1 million users and 31,000 vehicles. On the other hand, North America accounts for
1.5 million users sharing 22,000 vehicles [11]. By 2021, according to the Boston Consulting Group [11]
(p. 2) ‘35 million users will book 1.5 billion minutes of driving time each month and generate annual
revenues of €4.7 billion’.

This view is consistent with the findings reported by Kang et al. [12] (p. 10); ‘that carsharing
demand is high in an area where a higher proportion of building floor area is used for business, and
which has a higher proportion of young residents in their 20s and 30s’. That is why this result can be
used to forecast carsharing demand, especially in Asian cities with urban conditions similar to Seoul,
where the study occurred. Another example, implemented in Barcelona, Paris, Berlin, and Rotterdam,
is electric vehicle sharing (EVS), an alternative providing a cleaner transport mode [13].

Compared to other markets, Brazilian initiatives are still timid, yet new collaborative consumer
businesses have emerged. The growing trend could seem contradictory, since it competes with national
economic growth that took place in Brazil until early 2014, driven by policies designed to stimulate
consumption, with increased credit and a consequent growth in the retail sector. However, the two
models seemed to coexist within contemporary society in which we have an economy where ownership
rivals convenience of access and encourages changes in consumption behavior. Among the existing
Brazilian options, consumers can find services such as carsharing, monthly toy rotation, community
bicycles, sites offering free loans, and the renting of objects that are enabled through platforms or
online consumer systems [14].

Although all the existing academic and managerial research has been fundamental to the
production of knowledge regarding the sharing of goods and its motivations and constraints, there is
a notable absence of studies that provide a complete and valid scale for evaluating the dimensions that
make up collaborative consumption. Möhlmann [15] proposed a framework based on the determinants
of satisfaction with a sharing option and the likelihood of choosing a sharing option, but the author’s
focus was on motivators and their relation to outcomes and was largely based on trends and technology,
while failing to mention the constraints. Therefore, it is of fundamental importance to better understand
the variables present in this new consumer behavior.

Accordingly, the main objective of this article is to propose and test a scale for measuring the
construct of collaborative consumption applied in a carsharing setting. To do so, firstly, research of
an exploratory nature was undertaken to better understand the dimensions that make up collaborative
consumption and to generate items for the construction of a measurement scale. Subsequently,
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a descriptive analysis was carried out to purify and validate the measurement items by applying the
scale to a sample of carsharing users in Brazil.

2. Literature Review

2.1. Collaborative Consumption Definitions

The determinants of collaboration between individuals and the predisposition to sharing can
be evaluated according to the theoretical assumptions of collective action. Olson [16] argues that
individuals must undergo external pressure to act cooperatively in building and managing common
assets and to secure their own long-term interest. In Ostrom’s [17] view, collaborative behaviors require
a certain level of cooperation and identification among the participants. Therefore, for collective
action to occur the individuals need to be more likely to collaborate and there must be mutual trust
between them.

To define the concept of collaborative consumption, according to Belk [4], it is necessary to
consider the acquisition and distribution of resources during activities among individuals. From
this premise, collaborative consumption occurs in coordinated events between consumers for the
acquisition and distribution of a resource based on a value or other form of reward, such as barter,
trade, and exchanges involving non-monetary compensation.

Belk [6] emphasizes that this definition of collaboration excludes gift giving, which is characterized
by the permanent transfer of ownership, while the terrain occupied by collaborative consumption is
a compromise between sharing and market transactions, bringing together properties inherent to both.
Add to this the premise that the sharing of goods (tangible and intangible) ‘is an interpersonal process
that is sanctioned and prescribed by culture’, and, although it has not been well differentiated in the
literature, sharing can be seen as a third form of distribution distinct from the exchange of goods and
donation [4] (p. 130).

Along the same lines, Bardhi and Eckhardt [8] describe the domain and motivation of collaborative
consumption as temporary access to goods and consumption experiences, rather than purchase and
possession; that is, a market-mediated access. According to Botsman and Rogers [1], the strengthening
of a new form of consumption accompanies the emergence of a socioeconomic era in which hyper
consumption has begun to show signs of waning and is no longer at the center of human motivation.
In its place, a greater concern with the exhaustion of natural resources encourages the better use
of products. The idea of reusing products during the useful life of the good in the form of loans,
rent, exchange, or resale is translated into the awareness that one must extract the maximum from
what is consumed. This assumption is aligned with the belief in the common good, that is, to the
understanding that the performance of some action, taking into account the general good of the
community or an individual, is one of the essential principles of shared consumption [1].

Collaborative consumption, in the conception of Botsman and Rogers [1], is based on the
technologies and behavior related to online social networks. Such interactions would seem to suggest
the concept that collaboration does not have to occur to the detriment of individualism; rather, it
enables a system in which people share resources without losing personal liberties and without
sacrificing their lifestyle.

2.2. Collaborative Consumption Systems

Participation in collaborative consumption occurs in different forms and varies in terms of scale,
maturity, and purpose. Botsman and Rogers [1] identify three distinct systems of collaboration,
described below.

Product service systems are defined as a form of consumption in which one pays for the use of
a product without the need to acquire it. The key benefit of this system is the absence of any obligation
to definitively purchase the product on the part of the user, and, in the case of increased need to use
the product or service, access for consumption can also be increased. For Lamberton and Rose [7], the
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presence of rivalry, exclusivity, and the availability of the shared products are essential characteristics
to be added to this model.

Redistribution markets are characterized by relationships of exchange and donation such as the
donation of furniture, the exchange or loan of books, and the exchange or donation of clothes. In this
case, donation and exchange are related to the transfer of ownership. This system encourages the use
and redistribution of old or unused items and contributes significantly to waste reduction.

Finally, collaborative lifestyles consist of the interaction of people with similar interests and the
desire to share less tangible assets such as knowledge, resources, space, skills, and time, such as sharing
time to learn a language. In addition, because it concerns sharing based on social interaction, a high
degree of trust among the participants of the system is required.

2.3. Motivators, Facilitators and Constraints of Collaborative Consumption

Research shows that consumer participation in collaborative systems is generally associated
with sustainable behavior that reverts to positive social and environmental outcomes [3], assuming
that the use efficiency associated with reducing waste and absorbing surplus created by excess
production and consumption are also motivating factors for collaboration, as they provide significant
environmental benefits.

Rational and economic attributes such as the maximization of the use of the goods and cost
savings are also pointed out as advantages associated with the collaborative consumption [4,7]. Along
the same lines, Sacks [18] claims that individuals tend to engage in collaborative consumer systems
because they allow access at lower costs.

Another important aspect that is considered a facilitator of collaborative practices is the
trust placed in social relations as well as in organizational and institutional relationships [1,16].
To establish trust, there are some essential conditions, among which facing risks, a perception of loss,
interdependence between the interests of the parties involved, the choices and alternatives available,
and uncertainty about the expectations of other parties stand out. Lamberton and Rose [7] add that
trust between individuals with similar behaviors can generate a high level of sharing with other similar
individuals regardless of the pattern and intensity of use of the good or service being shared. In this
context, it can be inferred that the social relations established among the individuals participating in
the collaborative consumption can be facilitated by the presence of bonds of trust. Hence, trust will be
seen as a facilitator for collaborative consumption practices in this study.

The studies by Hamari et al. [19] found that the extrinsic motives that lead users to use
collaborative consumer platforms are focused on practical needs related to benefits in terms of economy,
time, and recognition or reputation, which have a significant effect on people and their readiness to
participate in sharing initiatives. On the other hand, the intrinsic motives are social and environmental
in nature, being associated with ecological sustainability and pleasure, such as meeting or helping
people and contributing to a sustainable and healthy environment, and have a greater impact on
people’s attitudes towards shared consumption.

Included in this discussion are findings from the study by Lamberton and Rose [7], wherein the
results showed that the perceived risk of scarcity has a determinant effect on the probability of sharing,
i.e., the consumer not only considers their own participation in these systems but also the participation
and the demand from the partners in the sharing system. Sharing can also be considered a form
of resistance to consumption, translated into actions based on anti-consumption attitudes. In this
case, goods, when shared, become co-owned and consequently there is a natural reduction in the
expectation of individual purchases by consumers [4,20].

Feelings of possessiveness and attachment made explicit by the importance given to what is
possessed are mentioned by Belk [5] as possible impediments to sharing. Possessiveness affects the
intention and willingness to share because of people’s strong emotional connection and the feeling
of domain over and attachment to their possessions. Similarly, Mont [21] postulates that current
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consumption patterns can be considered barriers to sharing since a large number of individuals are
predisposed to the instinctive accumulation of what money can buy.

Ornellas [22] also noted some implications considered unfavorable to the practice of sharing in
Brazil, such as insecurity vis-à-vis the availability of goods when the need for use arises. Attachment to
things is also seen as a constraint because it involves not using one’s own good, considered by many
consumers as a symbol of social status.

From the business perspective, managerial studies have also contributed to the understanding
of the topic. The adherence of consumers to a shared transportation option includes motivators such
as reducing the periodic expenses associated with owning a vehicle (taxes, maintenance, and fuel),
concern for the environment, and issues related to the convenience of use that the service offers [23].

Table 1 presents a summary of the motivators, facilitators (trust) and constraints to the practice of
collaborative consumption, based on the bibliographic review.

Table 1. Synthesis of the motivators, facilitators, and constraints of collaborative consumption.

Motivators/Facilitators Conceptual Definitions References

Socio-environmental consciousness

Sustainable behavior that reverts to positive social
and environmental outcomes. The efficiency of use
associated with the reduction of waste and the
absorption of surplus goods.

[1,3,24]

Cost savings The ability to reduce spending on product
acquisition or access to lower costs. [1,7,25,26]

Trust
Trust placed in both social and organizational
relationships, regardless of the standard or intensity
of use of the good.

[7,16]

Convenience The ability to provide comfort or well-being to the
individual and facilitate their routine. [7,22,26]

Resistance to consumption Reduction in the expectation of purchases when the
goods are shared (joint ownership). [4,20]

Constraints Conceptual Definitions References

Risk
The expectation of problems and consideration
of uncertainties in the search for lower risk in the
decision-making process.

[7]

Possessiveness and attachment A strong emotional bonding of people and sense
of domain over and attachment to their possessions. [4,5,21,22]

Privacy

Care taken with the shared good, manifestations
of concern with the maintenance of the good state
of belongings and with the collective
living environment.

[5]

3. Carsharing as a Collaborative Consumer Platform

Carsharing, which is recognized as a form of goods supply service, is intended for consumers
seeking to meet the need for individual mobility but who do not necessarily need to own the car,
thus reducing journeys with the private vehicle and leading the consumer to adopt more sustainable
behavior [2]. Carsharing is the sharing platform used in the present study.

The carsharing market is rapidly expanding and, according to a research report by Navigant
Research [27], the projected worldwide revenue from carsharing services will be about $6.2 billion
by 2020. Studies by Millard-Ball et al. [28] indicate that shared use of private cars plays an important role
in reducing congestion and pollution rates because many individuals reduce or cancel car purchases
or sales after becoming members of carsharing programs. This implies a reduction in the number of
vehicles on the road and demonstrates an environmentally friendly strategy for organizations.

185



Sustainability 2017, 9, 703

Notably, for some cultures, the possession of a private car has long been associated with a form
of status and freedom. However, Efthymiou et al. [29] showed that this perception is beginning to
change, particularly among younger people, driven by the emergence of a new ethos of collaborative
consumption, in which access to the good or service, rather than its ownership, is seen as being
primordial among a generation that seeks the ease and convenience of using a product and is willing
to give up a little flexibility in exchange for participation in a collaborative consumption system.

In Brazil, carsharing is rapidly growing. There are now more than six carsharing companies
operating in Brazilian cities [30], including Zazcar, the first one to launch the service in 2009 in
São Paulo [31]. Currently, Zazcar has about 7.5 thousand registered users, with a fleet of vehicles
distributed across 50 points within the city of São Paulo [32].

In essence, carsharing appears to be a catalyst for a wide variety of commercial systems that can
provide the consumer the benefits of service access and regular use of goods, especially in large urban
conglomerates, given the intensity of use, occupancy of physical space, and the costs of acquisition
and maintenance of the good by the owner.

4. Methodology

The research was carried out in two main stages, the first being exploratory in nature and the
second descriptive. The process of developing the proposed scale will be presented considering both
stages. Finally, the process of validating the scale is presented. All procedures were performed in
accordance with the recommendations of Churchill [33] and DeVellis [34].

4.1. Developing the Scale—The Exploratory Stage

The exploratory stage consisted of specifying the construct domain and generating items for
the scale by reviewing the measurement items identified in the literature and supported by in-depth
interviews. A bibliographic investigation was conducted to interpret information relevant to the
purpose of the research, based on academic studies of diverse empirical natures on collaborative
consumption. Journals from the area of marketing and psychology were consulted to find articles
related to collaborative consumption, its motivators, facilitators, and constraints. The knowledge
acquired on the research topic served as the basis for the elaboration of the script for the in-depth
interviews and permitted the visualization of items to be used on the scale.

Nine in-depth interviews were conducted with users, experts, and managers of carsharing
companies in Brazil and abroad who reported their experiences of sharing goods. The sample
members were selected based on their experience and habits of use. The contents of the interviews
were categorized, and a strong convergence was found between the collaborative consumption
motivators, facilitators, and constraints present in the literature and those mentioned by the interviewees.
Accordingly, when elaborating the scale, the measurement items were mainly adapted from the studies
by Hamari et al. [19], Shaefers [26], Lamberton and Rose [7], and Ornellas [22], with the support of the
in-depth interviews. Afterwards, we proceeded with the process of confirming the theoretical structure
of the scale through conversations with three experts from the marketing area and two experts on the
topic of collaborative consumption in Brazil. The items with no Portuguese language version were
translated considering the distinction between the original studies and the proposed study.

Following DeVellis’ [34] guidelines, two marketing academics and a market expert later evaluated
the comprehensiveness of each of the translated items and suggested adjustments to the scale items.
Thus, the first version of the scale included 30 items that could compose the collaborative consumption
construct, divided into seven broad dimensions: cost savings; convenience; socio-environmental
consciousness; belief in the common good; social identity, defined as motivators; trust, defined as
a facilitator; and risks, defined as a constraint. Table 2 shows the first version of the scale to measure
the collaborative consumption construct.
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Table 2. Proposed scale for the measurement of collaborative consumption.

Dimension Code Item Adapted from

Cost savings

CC1 I use the carsharing service because, by doing so, I can cut my costs. [18,22]
CC2 Participating in carsharing benefits me financially. [19]
CC3 I use carsharing because it is cheaper than other means of transportation. [26]
CC4 I use carsharing because I only pay for the usage time. *

Convenience

CC5 I appreciate using the shared car and not having to worry about parking spaces or parking. [7,22,26]

CC6 I appreciate not having to worry about collective transportation schedules (bus, subway, train, ferry,
catamaran) for my trips. *

CC7 I appreciate not having to worry about filling the tank in the car. *
CC8 Carsharing means there is always a vehicle available for use when I need one. [7]
CC9 I prefer the freedom of using my car at any time to using a shared car. ** [22]

CC10 The possibility of using different models of vehicles, according to my need, is an attraction
of carsharing. [7,22]

CC11 Using the shared car saves me time. [19]
CC12 I appreciate the convenience of using the shared car for my trips. [29]

Socio-environmental
consciousness

CC13 Using a shared car is a sustainable mode of consumption. [19]
CC14 Using a shared car reduces the consumption of natural resources. [7]
CC15 Using carsharing services means thinking about the environment. [19]

Belief in the
common good

CC16 Leaving a car idle and unused for most of the day seems inappropriate to me. [7]
CC17 Using carsharing services means thinking about others and the community. *
CC18 I feel good when I share resources and avoid overconsumption. [20]

Social identity
CC19 Using carsharing allows me to be part of a group of people with similar interests. [7]
CC20 Using carsharing improves my image vis-à-vis the community and society. [19]
CC30 I feel accepted by the community and society when I use carsharing. [35]

Trust

CC21 I trust the carsharing operating model. [7]
CC22 I trust the carsharing services I use. [7]
CC23 I trust the members who participate in the carsharing program. [7]
CC24 The carsharing service is safe. [26]

Risks

CC25 I’m afraid of not being able to use the shared car when I need to use it. ** [7]

CC26 I’m afraid of not being able to familiarize myself with the controls of different cars every time I
use them. ** [7]

CC27 I fear the car will not be suitable for use (maintenance, cleaning) when I need to use it. ** *
CC28 Having to book the car every time I need to use it is inconvenient. ** [7]
CC29 Having to find the car pick-up point is inconvenient. ** [7]

* Proposed item for the study; ** Reverse item.

4.2. Developing and Validating the Scale—The Descriptive Stage

The descriptive stage of the process of developing the collaborative consumption scale began
with a pre-test of the data collection instrument conducted among six people from the same study
population, with the aim of minimizing bias in the responses and identifying variables in which there
were problems related to comprehension. Following that analysis, the recommended items were
modified in order to increase the comprehensibility and clarity of the instrument.

To test, purify, and validate the scale, the survey was applied to a population composed of active
users of the carsharing service. The participants were selected from the customer database, which
was provided by the main carsharing company in Brazil, Zazcar [36]. The consumers researched
were residents of the biggest Brazilian city, São Paulo. In this sense, Kang et al. [12] emphasizes the
importance of studies based on real carsharing usage data.

Data collection was carried out in late December 2014, considering a cross-sectional sample.
A questionnaire containing the developed collaborative consumption scale and other questions
designed to characterize the respondent’s demographics and usage profile. The data were collected by
sending emails containing the survey link to the company’s customer base. The online application
format was chosen based on the sample profile and the convenience of sending it to different
individuals [36]. Approximately 1800 active users (60% of the total company base at the time)
received the link with the survey, and at the end of the collection period a sample of 124 completed
questionnaires was registered, representing a return rate of 6.9% of the base used.

The procedures used to test and purify the scale were based on the recommendations of DeVellis [34],
in which exploratory factor analysis (EFA), the communalities of the items, the measure of reliability
through Cronbach’s alpha, and the consequent item-to-item and item-total correlations were used.
The analysis was made with the aid of SPSS (IBM, New York, NY, USA). In addition, following the
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orientations of Hair et al. [37], the univariate outliers were examined using the Z coefficient test, and the
presence of multivariate outliers was also analyzed by measuring the Mahalanobis distance (D2) [38,39].
Minor problems of normality were eliminated following the criteria suggested by Kline [39].

All the items in the scale were measured using Likert-type scales with seven points and subtitled
at the extremes. The collaborative consumption scale was validated based on its content validity and
construct validity. Validation of the construct was achieved through confirmatory factor analysis (CFA),
using AMOS software.

5. Results

Regarding the sample profile, the majority of the respondents were men (76%), 25 years and over,
and with a college degree (85%). Almost 80% of the sample does not own a car. Concerning carsharing
usage, 70% stated they use the car for leisure and 50% use it for shopping (in a multiple-choice question).

5.1. Scale Development and Purification

To achieve the broader goal of this study, we started eliminating redundant items or those with
low factor loadings, thus improving the scale’s properties. We used principal component analysis
with an orthogonal rotation to examine and interpret the factors [34]. The cut-off criterion for factor
retention was an eigenvalue equal to or larger than 1 [36]. The Kaiser-Meyer-Olkin (KMO) test was
used to indicate the adequacy of the data to the factor analysis. The sample is adequate if the value of
KMO is greater than 0.6. Bartlett’s test of sphericity was also checked, and the null hypothesis of no
correlations between the variables was rejected for all the analyses.

Acceptable values for each of the other tests are explained in the literature. According to Hair et al. [37],
items with communalities lower than 0.5 should be removed. To examine the scale’s reliability, we calculated
the Cronbach’s alpha (minimum recommended of 0.6) and the item-total correlations, for which values
above 0.5 were expected [34,36]. We also assessed the item-to-item correlations, for which the maximum
score of 0.8 for a correlation between two variables was considered [39].

In addition, regarding the exploratory factor analysis (EFA), Hair et al. [37] suggest only interpreting
factor loadings with an absolute value greater than 0.4, the guideline that was followed in this study.
To perform the reliability and correlation tests, some items were regrouped according to their conceptual
coherence and their factor loadings.

To make the final rotated solution satisfactory, factor analysis was processed ten times. The results
obtained before the adoption of the final scale, in general, presented inadequate structures, with
the presence of cross-loading items and items with low communalities, as well as the existence of
theoretical mismatch of some items in their original dimensions. Table 3 summarizes the EFA process
and specifically indicates the items that were eliminated (and why) during the development of the
collaborative consumption scale.

Table 3. Summary of the exploratory factor analysis (EFA) process.

Factor Analysis Eliminated Item Reason for Elimination

1 CC16 Low communality
2 CC23 Cross-loaded on more than one factor
3 CC4 Magnitude of the factor loading

4 and 5 CC7; CC8 Low communalities and unacceptable item-total correlations
6 CC26 Magnitude of the factor loading, alpha level, and unacceptable item-total correlation
7 CC5 Magnitude of the factor loading, alpha level, and unacceptable item-total correlation
8 CC9 Cross-loaded on more than one factor, alpha level, and unacceptable item-total correlation

9 CC3 Alpha level, unacceptable item-total correlation, and lack of theoretical adherence between
the item and the loaded factor
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Thus, the final structure for validation was composed of six factors (Table 4). Items originally
associated with two distinct dimensions, socio-environmental consciousness and belief in the common
good, were clustered around a single factor, Factor 1. A strong conceptual relationship is assumed to
exist between the two dimensions since motivation and greater awareness of social and environmental
issues lead to an increasing number of people seeking alternative solutions to their individual problems
as well as collective issues. Hence, the items were included in a single dimension referred to as
socio-environmental consciousness. The reliability measures were acceptable, with alpha statistics
higher than 0.6. The KMO test of sampling adequacy was 0.749, and Bartlett’s test of sphericity was
found to be significant. The total variance explained was 70.216; the percentages for each factor are
presented in Table 4. The results of this final orthogonal rotation were also confirmed in an oblique
rotation, which sustained its robustness.

Table 4. Exploratory factor analysis: final structure.

Code Item Factor Loading Com. 1

Factor 1—Socio-environmental consciousness Cronbach alpha
0.882 Percentage of Variance Explained 15.859

CC15 Using carsharing services means thinking about
the environment. 0.898 0.884

CC14 Using a shared car reduces the consumption of
natural resources. 0.887 0.847

CC13 Using a shared car is a sustainable mode
of consumption. 0.745 0.718

CC17 Using carsharing services means thinking about
others and the community. 0.684 0.690

CC18 I feel good when I share resources and
avoid overconsumption. 0.557 0.560

Factor 2—Social identity Cronbach alpha 0.868 Percentage
of Variance Explained 12.424

CC20 Using carsharing improves my image vis-à-vis the
community and society. 0.818 0.805

CC30 I feel accepted by the community and society when
I use carsharing. 0.807 0.765

CC19 Using carsharing allows me to be part of a group of
people with similar interests. 0.786 0.751

Factor 3—Trust Cronbach alpha 0.862 Percentage of Variance
Explained 12.289

CC22 I trust the carsharing services I use. 0.882 0.818
CC24 The carsharing service is safe. 0.835 0.732
CC21 I trust the carsharing operating model. 0.803 0.745

Factor 4—Risks Cronbach alpha 0.687 Percentage of Variance
Explained 10.365

CC29 Having to find the car pick-up point is inconvenient. 0.773 0.645

CC28 Having to book the car every time I need to use it
is inconvenient. 0.696 0.583

CC25 I’m afraid of not being able to use the shared car
when I need to use it. 0.682 0.527

CC27 I fear the car will not be suitable for use
(maintenance, cleaning) when I need to use it. 0.680 0.464
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Table 4. Cont.

Code Item Factor Loading Com. 1

Factor 5—Convenience Cronbach alpha 0.686 Percentage of Variance
Explained 9.900

CC11 Using the shared car saves me time. 0.765 0.714

CC10 The possibility of using different models of vehicles,
according to my need, is an attraction of carsharing. 0.754 0.654

CC12 I appreciate the convenience of using the shared car
for my trips. 0.634 0.600

CC6
I appreciate not having to worry about collective
transportation schedules (bus, subway, train, ferry,
catamaran) for my trips.

0.525 0.546

Factor 6—Cost savings Cronbach alpha 0.856 Percentage of Variance
Explained 9.379

CC1 I use the carsharing service because, by doing so,
I can cut my costs. 0.902 0.854

CC2 Participating in carsharing benefits me financially. 0.905 0.842
1 Communalities.

5.2. Scale Validation

Being a procedure that does not involve statistical tests but instead depends on the subjective
assessment of the researcher [40], content validity was established through a literature review combined
with discussions with experts on the topic and thus met the methodological rigor used in the
development and refinement of the scale.

To verify the construct validity and confirm the six-factor solution of the scale, we performed
confirmatory factor analysis (CFA). This procedure can be considered preliminary, as the same data set
was used for purification and validation. In this way, we estimated six measurement models; one for each
dimension of the collaborative consumption scale. This method is widely used in marketing research
to determine construct validity [41,42]. In particular, we assessed the unidimensionality, reliability,
convergent validity, and discriminant validity, as well as the fit statistics described in the literature [39].

Table 5 shows the following fit indexes for the constructs of socio-environmental consciousness,
social identity, trust, risks, and convenience; the chi-square index divided by degrees of freedom
(χ2/df ), goodness-of-fit index (GFI), adjusted goodness-of-fit index (AGFI), Tucker-Lewis index (TLI),
comparative fit index (CFI), and root mean square error of approximation (RMSEA).

Table 5. Fit statistics for the constructs.

Fit Statistics Socio-Environmental Consciousness Social Identity Trust Risks Convenience

χ2/df 1.490 3.774 2.118 1.042 1.155
GFI 0.995 0.980 0.989 0.996 0.991

AGFI 0.928 0.879 0.931 0.958 0.953
TLI 0.986 0.959 0.981 0.997 0.989
CFI 0.999 0.986 0.994 1.000 0.996

RMSEA 0.063 0.150 0.095 0.018 0.035

Most of the fit indexes are acceptable. For example, most of the values of GFI, AGFI, TLI, and
CFI were above the commonly recommended 0.9 limit [39,43]. Moreover, the RMSEA was less than
the 0.08 cut-off value for the constructs of socio-environmental consciousness, risks, and convenience.
For the trust and social identity dimensions, the RMSEA, and the AGFI for the latter, were outside
the suggested range. Ullman [44] believes that the AGFI is equivalent to the GFI but is adjusted,
considering the number of parameters in the adjusted model. The RMSEA index, on the other hand,
shares the same theoretical nature as the CFI, according to Raykov and Marcoulides [45]. Thus, due
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to the high CFI values obtained, the analyzed dimensions were considered validated. It should be
noted that the existence of only two or three items in certain dimensions may explain the occurrence of
improper statistics; hence the number of items should be reviewed in future studies.

Construct validation of the cost savings dimension was unfeasible due to the low conceptual
explanatory capacity intrinsic to models with only two items [42]. However, considering its theoretical
relevance to the studied phenomenon, related to its content validity, and its good performance in the
exploratory phase of the study, it was decided to retain this construct in the scale so that its construct
validation might be confirmed in future research.

Unidimensionality was achieved by examining the standardized residuals, which could indicate
items with an unacceptable fit to the model [42,43]. According to the literature, for a dimension to be
considered unidimensional, all its standardized residuals should be less than 2.58. The highest value
found in this study was 0.692 in the convenience dimension. From this information, we can conclude
that we found evidence of unidimensionality for our measurements.

The reliability tests used were intended to overcome the limitations associated with the Cronbach’s
alpha coefficients [42]. Thus, the composite reliability and variance extracted from all constructs values
were calculated. Composite reliabilities were high, surpassing the recommended threshold level of 0.7.
Whereas the variance extracted for the dimensions of socio-environmental consciousness, social
identity, trust, and convenience exceeded the required 0.5, the variance extracted for risks fell slightly
below the minimum level. This result suggests that there are opportunities for further item refinement
in this construct. Given the exploratory nature of this study, the risks dimension can also be considered
reliable. Table 6 presents the composite reliabilities and variance extracted for the dimensions, as well
as their respective standardized factor loadings and t-values.

Table 6. Reliability and convergent validity.

Dimensions
Reliability Convergent Validity

Composite Reliability Variance Extracted Standardized Loading 1 T-Value 2

Socio-environmental
consciousness 0.920 0.700 0.597 6.123

Social identity 0.930 0.810 0.684 8.835
Trust 0.920 0.790 0.749 8.939
Risks 0.720 0.400 0.434 3.157
Convenience 0.790 0.500 0.490 3.853

1,2 Lowest value on each factor.

Byrne [38] (p. 288) described convergent validity as ‘the extent to which independent measures
of the same trait are correlated’. Specifically, convergent validity is reflected in the magnitude of the
standardized factor loadings and t-values for all constructs involved in the scale [41,42]. As shown in
Table 6, two dimensions, risks and convenience, displayed items with factor loadings below the limit
of 0.5. Again, this may occur in newly developed scales. T-values, however, were found to exceed the
minimum level of 2.0, proposed by Bagozzi et al. [41]. Hence, the results support the convergent validity.

Finally, we examined the discriminant validity. According to Kline [39] (p. 72), ‘a set of variables
presumed to measure different constructs shows discriminant validity if their intercorrelations are not too
high’. In testing for evidence of discriminant validity among the dimensions for the scale of collaborative
consumption, we contrasted the squared correlation of each dimension pair with the variance extracted
from each dimension, following the procedure described by Fornell and Larcker [46]. Discriminant
validity is exhibited only if each variance extracted is larger than all correlations. In each case, the
variance extracted (square root, the value in bold) exceeded the correlation, supporting discriminant
validity (Table 7).
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Table 7. Discriminant validity 1.

SEC 2 Trust SI CNV Risks

SEC 0.84
Trust 0.307 0.89

SI 0.556 0.171 0.90
CNV 0.291 0.357 0.375 0.71
Risks 0.002 0.192 −0.135 −0.011 0.63

1 For the correlations we calculated the mean of variable indicators. 2 SEC: Socio-environmental consciousness;
SI: Social identity; CNV: Convenience.

In summary, the results of the CFA support the scale’s unidimensionality, reliability, convergent
validity, and discriminant validity. Taken together, these tests confirm the validation process of the
proposed scale for measuring the construct of collaborative consumption.

6. Discussion and Conclusions

Concerning the theoretical implications of this research, it is understood that the scale
development and test fills a gap identified in the literature, providing greater theoretical understanding
regarding the dimensions that compose the collaborative consumption construct. In this sense, this
study provides an important contribution to the understanding of consumer behavior by identifying
and offering insights into the composition of collaborative consumption applied to a carsharing setting.

The first strength of the research refers to the relevance of the purification process since only empirical
evidence could prove that a few items were not part of the construct of collaborative consumption.
Nevertheless, further item refinement might be needed, especially for the dimensions formed by two or
three indicators like social identity, trust, and cost savings. Future studies might enhance the conceptual
richness of the proposed dimensions and consequently offer a better representation of the construct.

It is important to note that through the scale’s development and purification process, poorly
loading items, and cross-loading items were removed from the factor analysis to achieve a better
solution. Prior to EFA, the wording of the scale was adapted to improve the understandability of the
items in each dimension. Therefore, the EFA results were submitted to content analysis to ensure that
statistical results meet content criteria [40].

Another contribution relates to the verification and confirmation of the measures that compose the
collaborative consumption construct through the CFA analysis. In this case, the findings indicate good
results for the scale’s unidimensionality, reliability, and convergent and discriminant validity. The fit
statistics for the analyzed dimensions also show a reasonable level of model fit for a new scale, which
supports the construct validity. This study was performed with a sample of real users, indicating the
high external validity of the results.

Notwithstanding its potential contributions, the research has several limitations. The findings of
the refinement process revealed reliable measures but with some unadjusted items and dimensions,
which, therefore, deserve further evaluation. The cost savings dimension was not statistically validated
due to the small number of items, but its relevance and adherence to the construct of collaborative
consumption was proven in the exploratory stage. In this sense, this limitation should be overcome in
future studies that must provide new measurement items for the cost savings dimension.

In addition, one must consider the limitations relative to the use of the same data set for
purification and validation procedures, which proved necessary in this case due to the relatively
small sample size that was impractical to split. For this reason, it is recommended that CFA is repeated
in a fresh sample in the future with the new aforementioned measurement items. The profile and
size of the population used in this study in Brazil, as well as the limited availability of the database,
make it difficult both to replicate the study and also to compare the respondent profile with that of
the non-respondents. Moreover, performing a survey among users and non-users of the carsharing
services would be an interesting avenue for further research.
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Another limitation refers to the application of the survey related to carsharing users in one Brazilian
metropolis. In this sense, to ensure a highly generalizable scale, future studies could investigate the
applicability of the dimensions of collaborative consumption in different national and cultural contexts.

Kang et al. [12] argue that, particularly in American cities, carsharing is expected to be associated
with high-density areas, where privately owned vehicles should be less present. In addition, carsharing
is also offered jointly with other public transportation solutions such as trains and subways in such areas.
When we compare São Paulo, where this study took place, to another metropolis abroad, it has a poor
public transportation system, with only five subway lines and insufficient buses to meet the needs of the
population. Many people who can afford a car buy one in order to better provide for their transportation
needs, but parking is expensive in central areas, which can be a constraint for carsharing systems as well.
In this sense, while this study sheds new light on the little studied areas of collaborative consumption
and the carsharing market, it also confirms the need for replication in other locations.

The fact that it is context specific may also be a weakness of this study, although it provides important
avenues for future research in order to provide generalizability for the proposed scale. While largely
based on collaborative consumption theory, in order to be feasible to be applied in the carsharing setting
as an example of collaborative consumption, the proposed scale suffered from the need for item specificity
in some of the theoretical dimensions studied. Scale items such as ‘I fear the car will not be suitable for use
(maintenance, cleaning) when I need to use it’ from the risks dimension and ‘I appreciate the convenience
of using the shared car for my trips’ and ‘I appreciate not having to worry about collective transportation
schedules (bus, subway, train, ferry, catamaran) for my trips’ from the convenience dimension should
suffer major changes when applying the proposed scale to other kinds of collaborative consumption
settings. Thus, adapting and applying the proposed scale in other collaborative consumption platforms
and contexts, such as accommodation, tourism, clothing, and others, would offer the opportunity to
validate the scale in a broader spectrum of collaborative consumption needs.

The examination of a model that includes antecedents and consequences of the construct is also
recommended to provide a more comprehensive picture of consumer behavior and to generate a better
understanding of how the dimensions of the collaborative consumption concept are affected and affect
other constructs. In a study performed in Germany by Möhlmann [15], trust appeared as an antecedent
for satisfaction in a carsharing system, and community belonging/identity was a relevant predictor
for choosing the sharing option again. Future studies with this proposed scale can test a theoretical
model and verify the role of trust as a facilitator for collaborative consumption.

The alternative pattern of consumption, motivated by emotional, rational, or utilitarian issues,
demonstrates that obtaining the acceptance, adoption, and diffusion of collaborative forms of
businesses among consumers constitutes a great managerial challenge. According to the results,
convenience of use, sense of belonging to a community, greater social and sustainable awareness,
trust in strangers, and preference for accessibility rather than ownership are the main drivers of
collaborative consumption. More rational and utilitarian aspects, such as cost savings, are equally
important variables that need to be explored by companies when creating, communicating, and
disseminating new collaborative practices. We must also mention that the proposed scale is built for
people already engaged in collaborative consumption, otherwise he/she could not feel social identity,
perceive risks and costs, and so on. With the scale dimensions and a profile identification, a manager
can certainly identify the kind of person most involved in collaborative consumption among those
already engaged in this sort of platform.

Using this scale in different platforms of collaborative consumption (with minor adjustments
for each platform) one can measure the strength of the motivators and the impact of the constraints
consumers feel when engaging in such collaborative platforms, as well as the facilitating role of
trust in this mode of consumption. If the motivators are high, continued use of the collaborative
consumption platform analyzed would be a logical future intention. On the other hand, if constraints
are higher, the probability of abandoning collaborative consumption must be considered. Based on
these answers, obtained through research scores from the collaborative consumption scale, companies
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can better provide offers to their consumers, increasing the practice of collaborative consumption while
reducing the perception of risk and supporting motivations. Hence, we suggest that future studies
test the predictive validity of the proposed scale by applying it in different samples and collaborative
consumption contexts. Taking all this into account, the proposed scale can be considered to have only
been preliminarily validated; hence future studies are encouraged to replicate it and improve upon it.

The results of this paper also offer important insights that can be considered by managers seeking
to adapt their business activities to build a sense of community belonging and trust, strategically
competitive advantages in a market in which the acquisition and retention of customers have high
relevance. Finally, a more accurate understanding of the nature and impact of shared activities
and the potential growth of the carsharing market offers collaborative consumption opportunities
like the development of new business propositions with less environmental impact and more
meaningful experiences for users. Governments could also use these insights to promote collaborative
consumption, especially in big cities. Identifying personal characteristics that relate to shared
consumption, therefore, is critical for companies that want to win new consumers, even if this involves
initially appealing to a limited number of individuals who share beliefs and motivations that are
distinct from those held by the majority.

This study also offers managers a better understanding of user profiles, congruent with prior
research. In this study, as in previous ones, males reported using carsharing more often than females
(see Kang et al. for a revision) [12]. Usage for leisure purposes and daily activities such as shopping
also showed congruence with earlier studies [13]. In sum, consumer behavior relative to collaborative
consumption is a research focus with potential impacts for scholars, managers, and governments.
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Abstract: Although the production costs and prices of eco-labeled products are higher than those
of conventional ones, the use of greener products can lead to better environmental outcomes. Thus,
the consumers’ preferences for eco-labeled products should be investigated to understand the
potential of markets with green products. This study attempts to examine the consumers’ preference
or willingness to pay (WTP) a premium for eco-labeled products using a specific case study of a
43-inch LED TV, which is a common home appliance in Korea. For this purpose, a contingent valuation
survey of 1000 Korean consumers was conducted in June 2016. We used a one-and-one-half-bounded
dichotomous choice question to derive the additional WTP responses and a spike model to analyze
zero additional WTP responses. The mean additional WTP a premium for the eco-labeled 43-inch
LED TV is estimated to be KRW 29,007 (USD 24.8), which is statistically meaningful at the 1% level.
This value amounts to 3.9% of the price of a conventional 43-inch LED TV (KRW 750,000 or USD 640.5)
and can be interpreted as the external benefit of an eco-labeled LED TV. We can conclude that Korean
consumers are ready to pay a significant premium for eco-labeled LED TVs. Moreover, we examined
the consumer’s characteristics that affect the probability that the person will be willing to pay a
premium for an eco-labeled LED TV and found that it would be effective to set high-income, older,
highly-educated, and female consumers with children as marketing targets.

Keywords: eco-labeled LED TV; consumer preference; willingness to pay; premium; contingent valuation

1. Introduction

Various pollutants, such as air pollutants, waste water, and waste, are emitted into the
environment in the course of manufacturing electronic products [1,2]. These emitted pollutants
exert negative effects on human health, as well as the environment [3]. The Korean government
has introduced a scheme for environmentally-friendly products that are created using less water and
electricity and emitting fewer pollutants. In other words, the Korean government grants eco-label
certification to eco-friendly products that may cause less environmental pollution or save resources
compared with other products intended for the same use. The certification is based on the Support for
Environmental Technology and Environmental Industry Act. The attached eco-label indicates that the
product is manufactured using an eco-friendly process and production method (PPM) [4,5].

Some consumers prefer an eco-labeled product to a conventional one without an eco-label.
In this case, an eco-label can help consumers participate voluntarily in increasing the use of eco-friendly
PPMs. Consumers’ desires to purchase eco-labeled products leads firms to develop and manufacture
environmentally-friendly products. However, the production costs of eco-labeled products are higher
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than those of conventional ones because the PPMs for eco-labeled products require careful management
from the raw materials and subsidiary materials to the packaging [6–9].

For example, the eco-label in Korea demands that the chemical contents of the product must
follow the EU’s Directive 2006/66/EC. The housing of a product’s materials must not contain halogen
synthetic resins, such as polyvinyl chloride. Thus, the prices of eco-labeled products are usually higher
than those of conventional ones with no eco-label, although there are no differences for consumers’
usage between eco-labeled products and conventional ones. In this regard, the consumers’ preference
for eco-labeled products over conventional products with no eco-label should be investigated.
Moreover, market planners and product developers frequently need to assess the market potential of
an eco-labeled products that is not yet available for actual test marketing. The contingent valuation
(CV) technique for assigning a social value to non-market environmental resources can be ideally
suited to estimating the premium for an eco-labeled product over a non-eco-labeled product.

Both the government and chief executive officers of LED TV industry in Korea are currently
addressing the likely effectiveness of a provision of an eco-labeled LED TV. If provided, additional
costs will be incurred, with the expectation that inhabitants in Korea will reap the ensuing benefits.
Employing financial viability as the sole criterion, whether to provide an eco-labeled LED TV or not
can be evaluated in a conventional financial feasibility analysis context. In other words, implications
of whether to provide the product could, in principle, be deduced from an examination of costs and
revenues associated with the product. Moreover, an important first step in fostering a productive
debate over how to provide the product is a better understanding of its costs and revenues.

In order to make an informed decision, some information on the expected revenues would be
useful. This study addresses a component of the revenues that such an analysis would consider:
the additional willingness to pay (WTP) for the eco-labeled product over a non-eco-labeled product.
This paper tries to contribute to the current literature. Therefore, the objective of this study is to
examine the consumers’ WTP a premium for eco-labeled LED TVs. This objective is carried out using
a survey approach called the CV method.

CV is a standardized and widely-used survey method for estimating WTP, it involves constructing
a hypothetical market or referendum scenario in a survey. The proposed increase (if respondents pay)
or decrease (if respondents do not pay) in the quantity or quality of the goods is communicated to
respondents in words and with visual aids. Next, respondents are informed of how they will pay for
the proposed quantity or quality. Then the provision rule is made clear: if you agree to pay, you get
the proposed quantity or quality; if you do not pay, you remain at the current quantity or quality level.
Respondents use the hypothetical market to state their WTP or vote for or against a product.

The CV method is based on the premise that the maximum amount of money an individual is
willing to pay for a product is an indicator of the value to him/her of that service. In considering their
maximum additional WTP for an eco-labeled LED TV over a non-eco-labeled LED TV, individuals
should take into account all factors that are important to them in the provision of the product. In this
respect, the message of this paper, which uses the CV technique to look into the consumers’ WTP a
premium for eco-labeled LED TVs, can be quite useful. Moreover, the validity and accuracy of the CV
method results is tied, in part, to the accuracy and unbiasedness of the information contained in the
survey and the survey implementation [10,11].

Most of the previous studies that examined consumers’ additional WTP a premium for
eco-friendly products employed stated preference techniques, such as CV and a choice experiment
(CE). For example, Milovantseva [3] used a CV method to analyze American households’ WTP a
premium for green consumption of information and communication technologies and found that
the premium was USD 29.6 per household. Mostafa [12] examined Egyptian consumers’ WTP for
carbon-labeled products using a CV approach and discovered that the additional WTP ranged from
EGP 75 (or USD 10.5) to EGP 90 (or USD 12.6) per product.

On the other hand, Sammer and Wüstenhagen [8] examined the influence of eco-labeling on
consumer behavior regarding washing machines using CE and detected that consumers’ WTP a premium
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for an eco-labeled product was more than CHF 1220 (EUR 800). Using CE, Ward et al. [13] investigated
how the ENERGY STAR label affects consumers’ preferences for refrigerators. The additional WTP
for an ENERGY STAR-labeled refrigerator ranged from USD 249.8 to USD 349.3 per product.
Lanzini et al. [14] elicited drivers’ WTP a premium for biofuels using CE. The premium was estimated
to be a surcharge of EUR 0.01 to 0.14 per liter of biofuel.

Gaspar and Antunes [15] analyzed the consumer profiles and choice determinants for appliance
purchases. The cost positively correlated with consideration of energy efficiency class in consumer
choices. Furthermore, the consumer profiles were identified based on gender, age, and whether or
not the purchaser was accompanied when decisions were made. Murray and Mills [16] examined
the correlation with consumers’ awareness of the Energy Star label and factors associated with
the choice of Energy Star labeled appliances. This study found household characteristics have a
much stronger association with consumers’ awareness of labels than with the choice of Energy Star
appliances. Moreover, if eliminating the socio-economic variables’ gap in Energy Star appliance
adoption, it decreases an electricity cost in house USD 164 million per year and reduces carbon
emissions by about 1.1 million metric tons per year. Taufiquea et al. [17] discovered that both general
environmental knowledge and knowledge of eco-labels positively influence consumers’ attitudes
towards environment in driving ecologically conscious consumer behavior. Park [18] investigated a
price premium for Korea’s Energy Efficiency Grade Label and suggested the need of careful design of
labeling programs because energy-efficient products already had higher prices before the introduction
of the energy efficiency label.

Of the above-mentioned nine case studies, CV or CE methods are used in accordance with the
author’s preference and research topic. The CV method is one of the most popular methods used
by environmental and resource economists to value environmental and non-market goods [19–21].
In the literature, the authors found various pieces of empirical evidence that people are willing to pay
a premium for eco-friendly products. If people accept an additional surcharge for a 43-inch eco-labeled
LED TV, they could be interpreted as having a positive preference for a 43-inch eco-labeled LED TV.

Therefore, this study attempts to investigate the public preference, or WTP a premium,
for eco-labeled products using a specific case study of a 43-inch LED TV, which is a common home
appliance in Korea. For this purpose, a CV survey of 1000 Korean consumers was conducted in
2016. Moreover, we used a one-and-one-half-bounded (OOHB) dichotomous choice (DC) question to
derive the additional WTP responses and a spike model to analyze zero additional WTP responses.
The remainder of the paper is made up of four sections: the methodology adopted in this study is
explained in Section 2; the WTP model used here is described in Section 3; the results are presented
and discussed in Section 4; and the paper is concluded in the final section.

2. Methodology

2.1. Goods to Be Valued

The object to be valued in this study is an eco-labeled 43-inch LED TV over a conventional 43-inch
LED TV. More specifically, we assess the consumers’ WTP a premium for an eco-labeled 43-inch LED
TV over a conventional 43-inch LED TV. If the following three conditions are satisfied, a certified
eco-label can be given to the producers of 43-inch LED TVs. First, an eco-labeled LED TV should
be produced through a process emitting less waste water and waste. Second, during the course of
its production, fewer pollutants, such as Pb, Cd, Hg, and Cr6+, which negatively affect the land,
atmosphere, and human health, should be emitted. Third, the packaging material should be made
of recyclable resources. The quality of an eco-labeled LED TV is the same as that of a conventional
one. The only difference between the two is the PPM of the products. These points were explicitly
conveyed to the respondents during the CV survey.
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2.2. Method for Measuring a Premium of an Eco-Labeled 43-Inch LED TV: The CV Approach

A premium for an eco-labeled 43-inch LED TV should be understood as a case of a non-market
good including environmental goods. The people’s WTP for a non-market good constitutes the
underpinning rule for the benefits of the associated policy [22], and can be gauged using certain
preference techniques, a representative one of which is the CV technique. Arrow et al. [10] concluded
that the CV method is able to generate credible information that can be applied in relation to decisions
regarding administration and jurisdiction. The CV approach is likely to be in accordance with the
general notion of microeconomics.

2.3. CV Survey Instrument and Sampling

We conducted a pre-test on the survey questionnaire with a focus group (30 people) to examine
whether the questionnaire could be properly understood and to obtain the distribution of the WTP
values. The pre-test results helped us to rectify the errors in the questionnaire and to refine the bids to
be presented to the respondents. The final questionnaire consisted of (a) explanations of the general
background and purpose of the survey; (b) a question on the issue of the additional WTP for an
eco-labeled 43-inch LED TV; and (c) questions regarding household characteristics.

A professional survey company implemented a random sampling and field CV survey. In the
CV survey, the respondents were asked to make a responsible decision about payment. To satisfy
this condition, the survey firm selected and interviewed heads of households or home-keepers;
the respondents’ ages ranged from 20 to 65. We chose to use face-to-face interviews so that the
respondents were provided with sufficient information on the objects to be valued. Based on the
interviewers’ comments, the interviewees gave their WTP responses without any particular difficulty.
The trained interviewers carried out 1000 personal interviews at the interviewees’ homes during
June 2016.

2.4. Method of WTP Elicitation and Bid Amounts

In accordance with Arrow et al.’s [10] guidance on the CV approach, we adopted a DC
question format. Open-ended questions are not encouraged, as they will generate an overestimated
WTP [11]. Generally, interviewees are asked questions that have ‘yes’ or ‘no’ answers that indicate the
interviewees’ WTP a concrete amount for a non-market good; in this study, the questions specifically
addressed an eco-labeled 43-inch LED TV.

The number of questions identifies the DC question form—a single-bounded (SB) or a
double-bounded (DB) DC format. A SB DC question asks the respondent one question, but a DB DC
question offers him or her two bids. As the additional question obviously gives a greater range for
the WTP, DB questions are likely to be more efficient than SB ones [23]. However, many studies in
the literature claim that some bias is captured when moving from an SB to a DB question [24–26].
In summary, the SB and DB formats may, respectively, suffer from statistical inefficiency and response
bias. To overcome these complications, a OOHB DC question method is suggested by Cooper et al. [27].
The merits of using of an OOHB DC question, as employed in our study, are presented in Cooper et al. [27].

2.5. Payment Vehicle

The interviewees could easily reveal their true WTP the medium through which the amount
would be paid. The medium is called the payment vehicle, and may be a tax, a fund, a donation, or an
expenditure. The respondents should feel at home with the payment vehicle, and the goods to be
valued should have a clear connection with it. For this reason, the payment vehicle used for this study
was a 43-inch LED TV price surcharge. This is appropriate for our analysis and is also familiar to
the respondent. Furthermore, some previous studies use price-added to goods [28–30]. Other former
studies [3,12] also used a premium on the product price as a payment vehicle. Therefore, the premium
is employed in this study as the payment vehicle. The WTP question was posed in the following
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manner: “Is your household willing to pay an additional given amount for an eco-labeled 43-inch LED
TV over a conventional one?”

3. Modeling of WTP: OOHB DC Spike Model

The basic modeling of WTP using DC CV data is usually based on the work of Hanemann et al. [23],
Cameron and James [31], and Cameron [32]. In particular, OOHB DC CV data can be analyzed
following Cooper et al. [27]. There are N respondents. Several sets of two bids are determined before
the CV survey is carried out and a set is randomly presented to the respondent. Any set offered
to respondent i is made up of two bids, a lower bid ( BL

i ) and an upper bid (BU
i ). About half of the

interviewees are offered BL
i as the first bid. If the answer is “yes”, a follow-up question is asked

concerning BU
i . If the answer to this is “no”, no further question is needed. BU

i is presented to the other
half of the respondents as the first bid. If the response is “yes”, no further question is required. If the
response is “no”, a subsequent question regarding BL

i is asked.
There are six possible outcomes to this process: “yes–yes” (WTP > BU

i ), “yes–no” (BL
i < WTP < BU

i ),
and “no” (WTP < BL

i ), from the first case, and “no–yes” (BL
i < WTP < BU

i ), “no–no” (WTP < BL
i ),

and “yes” (WTP > BU
i ) from the second case. Therefore, we can set up six binary-valued indicator

variables, IYY
i , IYN

i , IN
i , IY

i , INY
i , and INN

i , such that:

IYY
i = 1(i th interviewee′s answer is “yes-yes”

)
IYN
i = 1(ith interviewee′s answer is “yes-no”

)
IN
i = 1(ith interviewee′s answer is “no”

)
IY
i = 1(i th interviewee′s answer is “yes”

)
INY
i = 1(ith interviewee′s answer is “no-yes”

)
INN
i = 1(ith interviewee′s answer is “no-no”

)
(1)

where 1(·) is an indicator function that is one if the interviewee’s answer is consistent with its
superscript, and zero otherwise.

When a considerable proportion of interviewees give zero WTP answers, because of their
indifference towards the object to be valued, researchers need to pay particular attention to these zero
WTP observations. We utilized a spike model to analyze our OOHB DC CV data with a number of
zero observations. The spike model was originally proposed for SB DC CV data by Kriström [33],
was adjusted for DB DC CV data by Yoo and Kwak [34], and is sometimes applied to OOHB DC CV
data (e.g., [21,35]). Let the random variable for the WTP be W and the cumulative distribution function
of the WTP be HW(·). In our OOHB DC spike model, HW(·) has the functional form:

HW(B; α, β) =

⎧⎪⎨
⎪⎩

[1 + exp(α − βB)]−1 if B > 0
[1 + exp(α)]−1 if B = 0

0 if B < 0
(2)

where α and β are the parameters to be estimated. The spike, defined as the probability of the
respondent’s having zero WTP, is computed as [1 + exp(α)]−1.

Those interviewees who answered “no” when presented with Bi
L as the first bid, or “no-no”

when presented with Bi
U as the first bid, were asked an extra question, “Do you have zero willingness

to pay?”. This is because they were separated into two groups: those who have a true zero WTP,
and those who have a positive WTP that is less than Bi

L.
Consequently, we can define two more binary-valued indicator variables:

ITY
i = 1(ith interviewee′s additional answer is “yes”

)
ITN
i = 1(ith interviewee′s additional answer is “no”

) (3)
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Using Equations (1)–(3), we can derive the log-likelihood function of the OOHB DC spike
model as:

ln L =
N
∑

i=1

{
(IYY

i + IY
i ) ln[1 − HW(BU

i ; α, β)]

+(IYN
i + INY

i ) ln[HW(BU
i ; α, β)− HW(BL

i ; α, β)]

+ITY
i (IN

i + INN
i ) ln[HW(BL

i ; α, β)− HW(0; α, β)]

+ITN
i (IN

i + INN
i ) ln HW(0; α, β)

}
(4)

Moreover, we can obtain the estimates for α and β by applying the maximum likelihood estimation
method to Equation (4). Using these, and the well-known mean formula, the mean WTP can be
calculated as:

E(W) =
∫ ∞

0
[1 − HW(B; α, β)]dB −

∫ 0

−∞
HW(B; α, β)dB = (1/β) ln[1 + exp(α)] (5)

4. Estimation Results

4.1. Data

We collected 1000 observations from the CV survey of randomly-chosen households over the
entire nation. We used seven sets of additional WTP values, detected through a pre-test, as mentioned
before: (4000, 12,000); (8000, 16,000); (12,000, 24,000); (16,000, 32,000); (24,000, 40,000); (32,000, 48,000);
and (40,000, 60,000). The figures given are in Korean won, and the first and the second elements of
each set are, respectively, the lower and the higher bids. At the time of the questionnaire, the exchange
rate was USD 1.0 to approximately KRW 1171.

Table 1 shows the distribution of responses by each bid level. As expected, the proportion of those
stating “yes” to an offered bid decreases as the bid amount increases. Zero additional WTP results
in a “no–no” response or a “no–no–no” response, and Table 1 indicates that 480 households (48.0%)
revealed zero additional WTP for an eco-labeled LED TV. This means that our strategy of adopting a
spike model in the analysis of the OOHB DC CV data is appropriate.

Table 1. Distribution of the responses by the bid amount.

Bid Amount a Lower Bid Is Presented as a First Bid b (%) Upper Bid Is Presented as a First Bid b (%)
Sample
Size bLower

Bid
Upper

Bid yes–yes yes–no no–yes no–no yes no–yes no–no–yes no–no–no

4000 12,000
24 10 5 33 30 8 4 29 143

(16.8) (7.0) (3.5) (23.1) (21.0) (5.6) (2.8) (20.3) (100.0)

8000 16,000
25 10 5 31 25 4 3 39 142

(17.6) (7.0) (3.5) (21.8) (17.6) (2.8) (2.1) (27.5) (100.0)

12,000 24,000
19 13 7 32 30 5 4 33 143

(13.3) (9.1) (4.9) (22.4) (21.0) (3.5) (2.8) (23.1) (100.0)

16,000 32,000
20 11 8 33 27 5 8 32 144

(13.9) (7.6) (5.6) (22.9) (18.8) (3.5) (5.6) (22.2) (100.0)

24,000 40,000
18 10 6 37 24 6 9 32 142

(12.7) (7.0) (4.2) (26.1) (16.9) (4.2) (6.3) (22.5) (100.0)

32,000 48,000
16 12 11 32 23 3 6 40 143

(11.2) (8.4) (7.7) (22.4) (16.1) (2.1) (4.2) (28.0) (100.0)

40,000 60,000
17 9 7 39 18 5 10 38 143

(11.9) (6.3) (4.9) (27.3) (12.6) (3.5) (7.0) (26.6) (100.0)

Totals
139 75 49 237 177 36 44 243 1000

(13.9) (7.5) (4.9) (23.7) (17.7) (3.6) (4.4) (24.3) (100.0)

Notes: a The unit is Korean won; b The numbers in parentheses below the number of responses are the percentage
of the sample size; At the time of the survey, USD 1.0 was approximately equal to KRW 1171.
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4.2. Estimation Results of the OOHB DC Spike Model

Table 2 reports the estimation results. Judging from the t-values and the Wald statistic, we can
reject both the null hypothesis that each parameter estimate is zero and the null hypothesis that
all of the parameter estimates are zero at the 1% level. The estimate for the bid level is negative,
which implies that a higher bid amount makes a “yes” response less willing. The estimate for the spike
is 0.4820, which is the same as the percentage of the sample having zero WTP responses, as shown
in Table 1 (48.0%). This demonstrates that the spike model applied here depicts the sample well.
We found that the mean additional WTP is KRW 29,007 (USD 24.8) per product, and that this is
statistically significant at the 1% level. For the purpose of accounting for the uncertainties pertaining to
the computation of the estimates, we also report a 95% and 99% confidence interval, calculated using
the parametric bootstrapping method with 5000 replications [36].

Table 2. Estimation results of the spike model.

Variables Coefficient Estimates d

Constant 0.0720 (1.14)
Bid a −0.0251 (−15.93) *
Spike 0.4820 (30.51) *
Mean additional WTP per product KRW 29,007 (USD 24.8)

t-value 15.72 *
95% confidence interval b 25,701 to 32,969 (USD 22.0 to 28.2)
99% confidence interval b 24,827 to 34,158 (USD 21.2 to 29.2)

Number of observations
Log-likelihood
Wald statistic c (p-value)

1000
−1200.35

247.09 (0.000)

Notes: a The unit is Korean won, and USD 1.0 was approximately equal to KRW 1171 at the time of the
survey; b The confidence intervals are calculated by the use of the Monte Carlo simulation technique of
Krinsky and Robb [36] with 5000 replications; c The null hypothesis is that all the parameters are jointly zero,
and the corresponding p-value is reported in the parentheses beside the statistic; d The numbers in parentheses
beside the coefficient estimates are t-values, computed from the analytic second derivatives of the log-likelihood;
The symbol * indicates statistical significance at the 1% level.

4.3. Estimation Results of the Model with Covariates

To examine the impact of a respondent’s socio-economic characteristics on the probability of
him or her answering “yes” to a given bid, it is necessary to consider the model with covariates.
At this point, α in Equation (4) is easily changed to α + x′iγ, where xi and γ are the covariate vector
and the parameter to be estimated, respectively. Some related previous studies (e.g., [13,16]) used
socio-economic variables, such as gender, age, income, education level, and family size as key factors
to determine people’s WTP for green appliances. For this reason, we also employ gender, age, income,
education level, and so on, as covariates. The socioeconomic variables and the sample statistics used
for the covariates are described in Table 3. Almost seventy percent of the respondents did not know
about eco-label before the survey, and the mean monthly household income was KRW 4.45 million
(USD 3800). Furthermore, respondents spend, on average, 2.52 hours per day watching TV.

Of the eight variables employed in this study, the population values for gender, income, and time
variables are available from Statistics Korea (www.kosis.kr). According to Statistics Korea, the ratio
of males, the average of household income, and the average number of hours of watching TV in
a day are 50.0%, KRW 4.31 million, and 2.77 hours in a day, respectively, at the time of the survey.
These values are quite close to the sample means (50.0%, KRW 4.45 million, and 2.52 hours in a day).
Our CV survey was implemented using in-person face-to-face interviewing; thus, the response rate
was almost one hundred percent. Therefore, it seems that our sample is reasonably representative of
the national population.
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Table 3. Definitions and sample statistics of the variables.

Variables Definitions Mean Standard Deviation

Income Monthly household’s income before taxes (unit: 1 million
Korean won = USD 854) 4.45 2.75

Knowledge Dummy for prior recognition of information about eco-label
before the survey (0 = do not know; 1 = know well) 0.69 0.46

Age The respondent’s age (unit: years) 46.50 9.50

Earner Dummy for whether the number of person who earn a living
in family of the respondent is multiple or not (0 = no; 1 = yes) 0.49 0.50

Child The number of children in the respondent’s family 0.82 0.95

Education Dummy for educational level of the respondent in years being
larger than twelve (0 = no; 1 = yes) 0.62 0.49

Time The time the respondent spends on watching TV during the
day (unit: hours) 2.52 1.37

Gender The respondent’s gender (0 = female; 1 = male) 0.50 0.50

Table 4 presents the estimation results of the model with covariates. A total of ten variables,
including constant and bid amount terms, are used. All of the coefficient estimates in the model are
statistically significant at the 5% level. The positive sign of the coefficient implies that the higher the
value of the variable, the higher the likelihood of stating “yes” to a given bid. Since the LED TV is a
normal good, the respondents with higher incomes have a higher tendency to report a “yes” response
to a provided bid than others. One who already knows the existence of eco-label before the survey is
more likely to say “yes” to a presented bid than others. We found that in order to increase sales of the
eco-labeled LED TV, communication with the media that can provide consumers with accurate and
objective information about eco-label is needed. The respondent’s age has a positive correlation with
the likelihood of answering “yes” to an offered bid. That is, older respondents tend to accept additional
payment for the eco-friendly LED TV than others. The number of children in the respondent’s family
has a positive relationship with the possibility of responding “yes” to a suggested bid. For the purpose
of environmental education, the parents with children are likely to prefer eco-friendly LED TVs to
non-eco-friendly LED TVs. The respondents with higher education levels have a positive relationship
with the likelihood of saying “yes” to a presented bid.

Table 4. Estimation results of the spike model with covariates.

Variables a Coefficient Estimates t-Values

Constant −2.0772 −4.30 *
Bid amount b −0.0275 −15.99 *

Income 0.0834 4.00 *
Knowledge 1.0000 7.22 *

Age 0.0325 3.76 *
Earner −0.2980 −2.23 #

Child 0.1447 1.96 #

Education 0.4636 3.08 *
Time −0.1852 −4.16 *

Gender −0.4116 −3.09 *
Number of observations

Log-likelihood
Wald statistic c (p-value)

1000
−1140.41

357.57 (0.000)

Notes: a The variables are defined in Table 3; b The unit is Korean won, and USD 1.0 was approximately equal
to KRW 1171 at the time of the survey; c The null hypothesis is that all the parameters are jointly zero and the
corresponding p-value is reported in the parentheses beside the statistic; The symbols # and * indicate statistical
significance at the 5% and 1% levels, respectively.
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On the other hand, the negative sign of the coefficient indicates that the higher the value of
the variable, the lower the likelihood of stating “yes” to a given bid. The bid amount is negatively
correlated with the possibility of a respondent’s giving a “yes” response. Multiple-earner families are
less likely to state “yes” to a given bid than a single-earner family. This is because multiple-earner
families mean that the multiple earners’ per capita income is less than the single earner’s personal
income when other conditions are all equal. Earner’s lower per capita income seems to negatively
contribute to the likelihood of saying “yes” to a bid. The time the respondent spends on watching TV
during the day has a negative relation to the possibility of reporting a “yes” response to a presented bid.
Korea is quite well equipped with mobile networks and, thus, Koreans are accustomed to watching TV
programs such as drama, entertainment, and movies on their mobile devices while working, walking,
moving, and taking a rest, even at home. Usually, the respondent who spends much time on watching
TV usually spends more time on watching mobile TV and less time on watching an LED TV at home
than others. The probability of a male respondent saying “yes” to a provided bid is less than that of a
female respondent saying “yes” to a provided bid.

Based on these quantitative and qualitative results, the LED TV producers in Korea could obtain
a number of useful implications for manufacturing LED TVs and developing concise, targeted product
innovations and marketing strategies. For example, it would be effective to set high-income, older,
highly-educated, and female consumers with children as marketing targets. In addition, market
planners can easily know the incremental contribution of each variable to accepting a premium for
eco-labeled LED TV and define an appropriate marketing policy.

4.4. Discussion of the Results

To examine the consumers’ preference for an eco-labeled LED TV in monetary terms, we estimated
the mean additional WTP for an eco-labeled 43-inch LED TV over a conventional one. In the course
of the estimation, the most important issue was whether or not the sample was representative of
the population. As addressed above, the sampling was conducted by a professional survey firm to
ensure the randomness of the sampling and its consistency with the characteristics of the population.
Another important issue is the response rate in the CV survey. Our CV survey was implemented using
in-person face-to-face interviewing; thus, the response rate was almost 100%. Consequently, we cannot
deny that our sample is representative of the population.

We use the mean additional WTP estimate from the model with no covariates, since the setting of
the covariates may influence the mean additional WTP value if we use the mean additional WTP value
from the model with covariates. The mean additional WTP a premium for an eco-labeled 43-inch LED
TV over a conventional one is estimated to be KRW 29,007 (USD 24.8) per product, which is statistically
meaningful at the 1% level. This value amounts to 3.9% of the price of a conventional 43-inch LED TV
(KRW 750,000 or USD 640. 5) and can be interpreted as the external benefit of an eco-labeled LED TV
over a conventional one. The corresponding 95% and 99% confidence intervals for the point estimate
are KRW 25,701 to 32,969 (USD 22.0 to 28.2) and KRW 24,827 to 34,158 (USD 21.2 to 29.2), respectively.
Overall, we can judge that LED TV consumers in Korea are ready to pay a significant premium for an
eco-labeled 43-inch LED TV instead of a conventional one.

If the additional production costs of an eco-labeled 43-inch LED TV relative to the production
costs of a conventional one are less than the premium, the scheme for eco-labels can be implemented
successfully. However, if not, further action is needed to ensure success in implementing the eco-label
application. For example, this might involve assigning a yield of a certain rate of the total output
and offering a green fund to be operated from the eco-label premium. Moreover, various tax credits
and other incentives can be made available by the government to enhance the eco-label. For instance,
a sound incentive for manufacturers to develop more eco-friendly and efficient technologies for the
production process and to use eco-friendly materials might be the provision of subsidies. Moreover,
the information on the premium obtained from our study can be employed in determining the levels
of tax reductions, tax credits, or subsidies necessary to foster eco-labeled products.
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5. Conclusion and Policy Implications

Although the production costs and prices of eco-labeled products are higher than those of
conventional ones, the use of greener products can lead to better environmental outcomes. Thus,
the consumers’ preferences for eco-labeled products should be investigated to understand the potential
of markets with green products. In this study, we chose a 43-inch LED TV as the item to be valued,
because it is a common home appliance in Korea. We attempted to assess the consumer’s WTP a
premium for an eco-labeled 43-inch LED TV using the CV approach. The survey was implemented
using person-to-person interviewing by a professional polling firm. An OOHB DC question was used
to reduce the response bias as well as to increase the statistical efficiency, and the spike model was
applied to handle, explicitly, the zero additional WTP data.

The results provided us with various interesting insights in terms of both research and policy.
First, the study gave us research insights concerning the application of the CV approach to measuring
a premium for an eco-labeled home appliance. Extensive evaluation of CV methods in experimental
settings suggests they are quite reliable. These survey instruments are becoming increasingly popular
and show considerable promise for assessing the market potential of eco-labeled products. Overall,
judging from the interviewers’ comments, the CV survey was successful in eliciting the additional
WTP values from the respondents. All the parameter estimates were statistically significant at the
1% level. The OOHB DC spike model fit our data well. Moreover, we found that the mean additional
WTP for an eco-labeled 43-inch LED TV per product is KRW 29,007 (USD 24.8), and this value is
significantly different from zero at the 1% level. Our results show that use of data from the OOHB DC
CV survey is a reasonable way to provide information on a premium for eco-labeled LED TV over
non-eco-labeled one. Thus, we can conclude that a combination of the CV method and the OOHB DC
spike model is suitable for assessing a premium for an eco-labeled product.

Second, several policy implications emerge from the results. Our analysis provided a preliminary
indication of the consumer’s value of eco-labeled LED TV. The main finding is that consumers’ concerns
about eco-labeled LED TVs are on the rise, and that people are willing to shoulder some additional
financial burden to purchase one. This finding is consistent with the findings of previous studies [3,12].
The OOHB DC CV techniques are based on the premise that the maximum amount of money an
individual is willing to pay for a product is an indicator of the value to him/her of that product.
Use of the OOHB DC CV technique would imply that the provision of eco-labeled LED TV should be
encouraged when the total value of the product, defined as the sum of the price of non-eco-labeled
LED TV and the premium for eco-labeled LED TV, outweighs the cost.

It is necessary to estimate the additional WTP for an eco-labeled LED TV in the early stages
of development or the production of it. The premium amounted to 3.9% of the average price of
a conventional 43-inch LED TV (KRW 750,000 or USD 640.5) at the time of the survey (June 2016).
This value can be also interpreted as the external benefit of an eco-labeled 43-inch LED TV. It appears
that LED TV consumers in Korea are ready to pay a significant premium for an eco-labeled 43-inch
LED TV. Therefore, if the difference between the production costs of eco-labeled LED TV and those
of non-eco-labeled one is less than 3.9% of the price of non-eco-labeled one, developing and selling
eco-labeled LED TVs is profitable. If not, developing and selling eco-labeled LED TVs is not profitable
and, thus, a government’s subsidy or tax credit program for eco-labeled LED TVs can be introduced to
promote the production and consumption of eco-labeled LED TVs.

Some more findings stem from our CV survey. First of all, a number of households were concerned
about eco-labels and wanted a strong governmental introduction of eco-labeling for all home appliances.
A next step is to clearly set the standard and range of eco-labeling. Therefore, it is necessary to find the
optimal standard and range of eco-labeling after carefully examining the benefits and costs involved
in the eco-labeling policy. Information on the public WTP for the eco-labeling policy is needed because
it can be utilized for doing so. Evaluating the public WTP for expanding the range of eco-labeling
to all home appliances is required as a second stage of this study. In the case that consumers were
already familiar with the eco-label, they were more likely to state “yes” to a presented bid than other
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consumers. Eco-label promotion to the public can help consumers to think favorably. The logo is
easy to recognize and can be found on the packaging of every product manufactured through an
eco-friendly course of production. It is meaningful to place eco-labels on products because they give
consumers useful information. We also found that in order to secure the success of the eco-labeling
we need to communicate with the media that can provide consumers with accurate and objective
information about eco-labeled products.

The results are a useful starting point in understanding the possible implications of eco-labeled
LED TVs. It is desirable for the government and the industry to know how potential consumers of
eco-labeled LED TVs perceive its premium. For example, the policy decision is to encourage more
production of eco-labeled LED TVs, knowing the consumers place higher value on eco-labeled LED
TVs than non-eco-labeled LED TVs. Moreover, the study contributes to the existing literature because
the start of the labeling program supports to set the standard and range of new certification in a
timely manner. If an eco-labeling policy is implemented, a consumer’s additional WTP or premium
for eco-labeled products will be conveyed through higher prices, thereby providing incentives for
producers to produce more environmentally-friendly goods.
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