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Abstract
This article presents the results of a laboratory experiment and an online multi-country
experiment testing the effect of motor vehicle eco-labels on consumers. The laboratory
study featured a discrete choice task and questions on comprehension, while the ten
countries online experiment included measures of willingness to pay and comprehension.
Labels focusing on fuel economy or running costs are better understood, and influence
choice about money-related eco-friendly behaviour. We suggest that this effect comes
through mental accounting of fuel economy. In the absence of a cost saving frame, we do
not find a similar effect of information on CO2 emissions and eco-friendliness. Labels do
not perform as well as promotional materials. Being embedded into a setting, which is
designed to capture the attention, the latter are more effective. We found also that large and
expensive cars tend to be undervalued once fuel economy is highlighted.
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¿Empujando con etiquetas?
Estudio experimental sobre las etiquetas ecológicas para carros

Resumen
Este artículo presenta los resultados de dos experimentos realizados para analizar el efecto
sobre los consumidores de las etiquetas ecológicas en los vehículos. El experimento
realizado en laboratorio incluyó una tarea de elección discreta y preguntas sobre
comprensión, mientras que el experimento realizado en línea en diez países diferentes
incluyó, además de preguntas de comprensión, medidas de disposición a pagar. Los
resultados muestran que las etiquetas que contienen información sobre ahorro o costes de
combustible son más comprensibles e influyen positivamente en la toma de decisiones
respetuosas con el medio ambiente, lo que estaría relacionado con la contabilidad mental
que realizan los consumidores. En ausencia de un marco de ahorros, no encontramos el
mismo efecto de la información sobre emisiones y sostenibilidad ambiental. Los resultados
también muestran que las etiquetas son menos efectivas que los tratamientos incluidos en
los materiales de promoción, que ya están diseñados para captar la atención de los
consumidores.
Palabras claves: etiquetas ecológicas; economía del comportamiento; disposición a pagar;
economía del combustible; experimentos
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1

Introduction

Since the 1980s, and more so after the Rio Earth Summit in 1992, „eco-labels‟ have become
popular policy measures aimed at encouraging consumers to adopt environmentally
friendly consumption (Horne, 2009, p. 179), a pressing need in the context of increased
commitment to tackle climate change. Such labels are designed to offset the information
asymmetry between manufacturers/providers and consumers in various domains, from
domestic energy supply (Momsen & Stoerk, 2014), to motor vehicles (Teisl et al., 2008),
wine products (Delmas & Grant, 2014), and food (Vlaeminck et al., 2014).
However, labels have been variously criticised on the grounds that they are based on an
unwarranted assumption that consumers and firms behave irrationally; on the absence of
evidence of an energy-efficiency gap (Gayer & Viscusi, 2013, p. 249), and on the claim
that labels may lead consumers to over-value energy consumption in the purchase of goods
(Sahoo & Sawe, 2015).
While the overwhelming majority of scientists agree on the anthropogenic nature of global
warming (Cook et al., 2013), climate politics is a war between „believers and deniers‟
(Corry & Jørgensen, 2015) with „policy‟ substituting „science‟ as the object of conflict and
„climate policy sceptics‟ replacing „climate change deniers‟. In this highly charged context
policy instruments such as „eco-labels‟ must be based on robust evidence.
This pressing need for evaluation is further required by the debate on libertarian
paternalism (Rebonato, 2014; Thaler and Sunstein, 2003), since labels are typically
discussed as tools for nudging consumers. The „nudge‟ strategy (Thaler & Sunstein, 2009;
Sunstein, 2013) is a new trend in evidence based policy making that draws upon
behavioural insights in the design of public policy interventions. Since its adoption by the
European Commission (EC) in 2012, it continues to inform policy discussions (Codagnone

It is worth noting that the theoretical and empirical evidence on heuristics and biases in
consumer choice has a long history (Tversky, 1972; Tversky & Kahneman, 1974; Thaler,
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o et al., 2016; van Bavel et al., 2013; van Bavel et al., 2015).
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1980; Tversky & Kahneman, 1991; Kahneman & Frederick, 2005; Camerer & Lowenstein,
2003) and that considerations about label design antedate behavioural economics (BE) and
„nudging‟. Moreover, the question of whether „eco-labels‟ qualify as „nudges‟ or rather as
„information provision‟ is debated (Ölander & Thøgersen, 2014, p. 345). As a result,
assessments of their effectiveness necessitate some ex post theoretical grounding in the
domain of behavioural science to allow for a better understanding of potential causal
effects.
Green products or services, prior to purchase and use are called „credence goods‟ whose
features cannot be appraised objectively (Delmas & Grant, 2014, p. 9). Motor vehicles can
be evaluated using objective technical (i.e., engine size) and experiential attributes.
However, their eco-friendliness is a credence attribute (Teils, et al., 2008, pp. 143-144) that
is not easily verifiable either ex ante or ex post. When choosing two products or services
(c.f. renewable versus traditional energy service provision) for which the pairwise ranking
of all relevant attributes is not consistent, consumers ignore some dimensions and
subjectively reconstruct dominance of one of the two options to choose. In so doing they
violate the independence of irrelevant alternatives axiom of expected utility theory
(Momsen & Stoerk, 2014, p. 378). 10 As Sunstein explains, when buying a car or a
refrigerator some features become „shrouded attributes‟ with potential implications for
regulatory policy (2013, p. 63). Starting from such premises, in 2010 the Office of
Information and Regulatory Affairs (OIRA, see brief account in Sunstein 2013, pp. 84-89)
began collaborating with other U.S. governmental agencies (i.e., EPA, DOT, NHTSA),11
leading to the enactment of various measures (including labels) concerning the fuel
economy of vehicles (EPA, 2011; EPA & DOT, 2011a, 2011b; EPA & NHTSA, 2011).
In the E.U., the policy to tackle climate change in relation to passenger vehicles Directive
1999/94/EC, introduced labelling. The formal evaluation of the car labelling Directive
started in 2015, and was seen as an opportunity to rethink labelling in the context of both
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the better knowledge of policy evaluation and of behaviourally infomed consumer policy.
10

As noted by these authors (Momsen & Stoerk, 2014, p. 378), this aspect first studied by Huber et al. (1982),
was later refined by Ariely & Wallsten (1995), and then popularised by Ariely (2009).
11
Environmental Protection Agency (EPA), the Department of Transportation (DOT), and The National
Highway Transportation Safety Administration (NHTSA).
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This article reports findings from a laboratory experiment and a multi-country online
experiment on the effects of eco-labels for cars and promotional material in orienting
consumers‟ purchasing choices. The experiments, both randomized control trials, were
undertaken in the framework of a study for the European Commission supporting the
revision of the existing European „car labelling‟ Directive (Codagnone et al., 2013). The
study was designed to contribute evidence on eco-labels effectiveness from an experimental
behavioural perspective.
In designing the variants of car labels and other materials we faced the challenge of
combining legislative requirements prescribing what information must be provided in a
label with the theoretical and empirical evidence on the relevant heuristics and biases and
that could be used to nudge consumers in the desired direction. Thus, the study was an
exercise in „realistic nudges‟ - testing interventions that were both compatible with existing
legislation and stood a good chance of not being resisted by the stakeholders, especially
manufacturers.
The main results were as follows. Labels directing attention on fuel economy or running
costs were better processed by the consumers and impact on choices through a form of
mental accounting of fuel consumption. This result was also seen in elicited willingness to
pay. In particular, large and expensive cars tend to be given less value when fuel economy
is made salient. Information on CO2 emissions and green issues in general had little impact
unless it was linked to future fuel saving.
This article is structured as follows. Section 2 presents the state of the research on
behavioural science applied to ecological behaviour, together with the relevant regulatory
framework; section 3 details the experimental methods and materials; section 4 the results
and section 5 provides a discussion of the findings, the limitations of the study and the
policy implications. Supplementary Online Materials (SOM hereafter) include the technical
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details and related information.
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2

The state of the research and the regulatory framework

2.1

Eco labels

Eco-labels for white goods, energy provision, food, etc as a signalling method to encourage
consumers toward sustainable consumption have been studied for decades. Several reviews
and discussion essays are available (Anderson & Claxton, 1982; Bougherara et al., 2005; de
Boer, 2003; Dyer & Maronick, 1988; Galarraga, 2002; Horne, 2009; McNeill & Wilkie,
1979; Pedersen & Neergaard, 2006). There is an equally extensive literature in socialpsychology and marketing focusing on factors explaining the adoption and acceptance of
eco-labels and how they affect consumers‟ tastes and preferences (e.g. Bamberg, 2003;
Brohmann, 2009; Clark et al., 2003; Gadenne et al., 2011; Moon et al., 2002; Rubik et al.,
2007; Teisl & Roe, 2005; Thøgersen, 2000, 2002,, 2005; Thøgersen et al., 2012; Thøgersen
& Noblet, 2012).
The literature includes studies on how eco-labels effectiveness depends on the social
psychological characteristics and value orientations of consumers, and on the modality of
information provision. Other studies take a more holistic approach (c.f. Gadenne et al.,
2011 for labels in general; Teisl et al., 2008 for car labels) considering consumers‟
characteristics and values, the design of labels, as well as situational and objective factors,
for example economic and market conditions, existence of regulation, taxation and
subsidies.
In the social psychology literature, Thøgersen and colleagues highlight the importance of
constructs such as „environmental involvement‟ but also of the credibility of labels and
their relevance to choice (Thøgersen, 2000, 2002, 2005; Thøgersen et al., 2012; Thøgersen
& Noblet, 2012). The credibility of labels can be influenced by consumers‟ prior beliefs
(Teisl, 2003). Other important social-psychological constructs include an individual‟s level
of „environmental concern‟ (Bamberg, 2003), as well as environmental beliefs and norms
(Gadenne et al., 2011, p. 7687). The perceived effectiveness of their own behaviour and

impact of labels as sources of information (Berger & Corbin, 1992; Bougherara, et al.,
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confidence in the behaviour of others appear to be positively associated with increased
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2005).12 The association between socio-demographic characteristics (i.e., education, age,
gender, and income), and trust in labels, eco-attitudes and behaviour is mixed and
inconclusive (Blend & Van Ravenswaay, 1999; Brohmann, 2009; Clark, et al., 2003;
Loureiro, et al., 2001; Moon, et al., 2002). The effectiveness of labels increases when
consumers can rank competing products by key attributes (Teisl & Roe, 2005; Teisl et al.,
2005). Comparative labels are also considered a potentially effective way of rendering
complex numerical information into simple categorical scales (Harrington, 2004; Peters et
al., 2009; Peters et al., 2007).
2.2

Eco labels for cars

Teisl, et al. (2008) observe that compared to the general literature on eco-labels focusing on
white goods and food, the study of car-labelling is much less developed (Choo &
Mokhtarian, 2004; Kurani & Turrentine, 2002; Lane et al., 2012;Lane & Potter, 2007;
LowCVP, 2005; Noblet et al., 2006; Teisl, et al., 2005; Teisl, 2003; Teisl, et al., 2008).
At the time of designing the current study, no reports on experiments on car eco-labels
could be found. One of the few published studies took a holistic approach with survey data
from a sample of registered vehicle owners in the United States. (Noblet, et al., 2006; Teisl,
et al., 2008). Teisl et al. (2008) reported that well-designed labels affect individuals‟
perceptions of the eco-friendliness of products and general awareness of environmental
problems. They conclude that consumers‟ perceptions will shift gradually and that labels
have a role in this longer term process of social change.
The literature points to three main issues characterising car purchasing (COWI, 2002;
Codagnone et al., 201313; Grunig, et al., 2010; Lane et al., 2012; Lane & Potter, 2007;
LowCVP, 2005; Noblet, et al., 2006; Teisl, et al., 2008).

Universidad Nacional de Colombia Sede Bogotá - Facultad de Ciencias Económicas
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If one thinks/observes that there are worse offenders (i.e. a neighbour throwing undifferentiated waste) or in
general that most people are not eco-friendly consumers, this may have a sorts of „licensing effect‟, decrease
his/her sense of responsibility, also by decreasing the perceived effectiveness of his/her behaviour („I behave
well but it does not matter as all the other pollute without restraints‟). Perceived effectiveness and labels
credibility may be tied in a vicious circle: i.e. if consumers think there is very little eco-differentiation across
vehicles, this will lower their perceived effectiveness and in turn make the labels less credible.
13
See Codagnone et al. (2013: pp. 43-44; Annex II, pp. 41-64)
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(1) Eco-friendly attributes play a secondary role and are dominated by other attributes
such as price, performance and safety.
(2) Car purchasing is a two stage process; in the first stage the class of car is
determined. Then in stage 2 attributes including eco-friendliness and fuel economy
come into play to select a particular model in the preferred segment.14
(3) Surveys indicate that fuel economy is considered more important than CO2
emissions and other environmental attributes (Codagnone et al., 2013; Lane et al.,
2012).
2.3

The contribution of environmental behavioural economics

Two recent reviews discuss the potential contribution of „behavioural environmental
economics‟ in the design of interventions influencing consumers towards sustainable
consumption (Croson & Treich, 2014; Lavrijssen, 2014). A major focus in this literature is
on „social norm‟ nudges (“look what your neighbours are doing”) and/or „default‟ nudges
in the household utility consumption (energy and water) and waste recycling (Allcott, 2011;
Allcott & Mullainathan, 2010; Allcott & Rogers, 2014; Bernedo et al., 2014; Graffeo et al.,
2015; Kaenzig, et al., 2013; Momsen & Stoerk, 2014; Sunstein et al., 2014; Sunstein &
Reisch, 2013). A single study tested other „nudges‟ - priming, framing, mental accounting,
decoy – in addition to social norms and defaults, finding that only the latter two were
effective (Momsen & Stoerk, 2014).
On eco-labels the experimental evidence is limited to two German studies (Heinzle &
Wüstenhagen, 2012; Kallbekken et al., 2013) and one in Denmark (Ölander & Thøgersen,
2014) that focused not on cars but on energy labels for domestic appliances. No
experiments have been conducted on car labels after the adoption of the European car
labelling Directive. There are only three studies that are more or less relevant to topic
(Achtnicht, 2012; Hilton et al., 2014; Galarraga et al., 2014). Achtnicht (2012) did not test
car labels but rather elicited the willingness to pay (WTP) among German consumers for
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Codagnone et al. (2013) suggest that, since car class dominates the purchasing process, it may be the case
that consumers assume there is little difference in fuel consumption among cars within the same class. An
alternative explanation is that consumers see fuel consumption as part of a trade off: less consumption is
achievable only at the expense of performance and safety. While it is clear-cut that trucks and sport utility
vehicles (SUVs) are the worst polluters, a majority of individuals claim that most vehicles pollute about the
same when driven (Teisl et al., 2005).
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cars with reduced CO2 emissions. WTP decreased among those who reported lower price
ranges for their next car purchase and that differences in WTP by age, gender, and
educational level were „of weak statistical significance or insignificant‟. Hilton et al.
(2014) tested the effectiveness of bonus-malus taxes in encouraging consumers to use less
polluting means of transport and concluded that such interventions are effective due to
price and a social normative effect. On willingness to pay, Galarraga et al. (2014), used a
dataset with official and retail prices for cars in Spain, matched to the eco-classification
label. They found that vehicles falling in category A and B were sold at a 3% to 5.9%
higher price compared to cars with similar characteristics but lower energy-efficiency
labels.
A debate in environmental behavioural economics is whether eco-labels qualify as
„nudges‟. Since labels supply information, it is germane to ask whether and how they differ
from traditional information campaigns (Kosters & Van der Heijden, 2015, p. 279).
Ölander & Thøgersen, (2014) argue that eco-labels provide information at the point of sale
but only change the choice architecture for consumers if and when they become familiar
and are considered credible. Building on Peters and colleagues‟ discussion of labels that
perform well in summarising complex numerical information (Peters, et al., 2009; Peters, et
al., 2007), Johnson et al. (2012) consider „good labels‟ (as opposed to the bad) as an
instrument of attribute parsimony reducing information overload. By changing the decision
architecture such labels qualify as nudges. Further support for considering „eco-labels‟ as
nudges is the evidence that their design affects consumers‟ perceptions (Heinzle &
Wüstenhagen, 2012; Teisl, et al., 2008) an issue to which we will return in the discussion
of our findings.
2.4

The Car labelling Directive

The European Union (EU) set the target of reducing economy-wide greenhouse gas (GHG)

transport policies have a key role to meet (Eißel & Chu, 2014; Lavrijssen, 2014). An

11

„energy label‟ was introduced in 1992 (EC, 1992) and then revised in 2010 (EC, 2010a).
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The EU „Energy Label‟ (using an A to G scale) was to be considered a success given that
only after eight years since its introduction circa 90% of refrigerators, dishwashers, and
washing machines had reached class A. A new scale, therefore, had to be introduced that as
a result of industry opposition added the values A+ A++ and A+++ instead of fully revising
the classification; experimental studies have shown that this new format is not as effective
as the previous one (Heinzle & Wüstenhagen, 2012; Ölander & Thøgersen, 2014).15
In 1999 labelling was extended to passengers‟ cars with the „car labelling‟ Directive (EC,
1999; for more details see section 2 SOM). This directive specifies that labels must contain
CO2 emissions displayed near the car at the point of sale and that promotional materials
must include fuel consumption and specific CO2 emissions data of the car model to which it
refers. These prescriptions leave considerable discretion to Member States (MSs) for the
implementation of the Directive. In 2009 the Directive was integrated into a regulation
setting emission performance standards for new passengers‟ cars to reduce CO2 emissions
(EC, 2009). This was amended in 2014 to define the modalities for car manufacturers for
reaching a specific fleet-average CO2 emissions target of 95 grams CO2 per kilometre (EC,
2014). The directive and these two regulations form the cornerstone of EU policy to reduce
CO2 emissions from passengers‟ cars, which in EU-28 are the largest source of energy
consumption and CO2 emissions among all labelled products.16
The formal evaluation of the car labelling directives started in 2015 (see section 2 SOM)
and was preceded by a series of analyses by various organisations (Branningan et al., 2011;
Carroll et al., 2014; EC, 2010b; EEA, 2015a, 2015b; Grunig et al., 2010; ICCT, 2014a,
2015; Mock et al., 2013; Tietge et al., 2015). Looking at the supply side of car
manufactures, it emerges that the average CO2 emissions reduction of new vehicles was
only 0.7% in the period 2000-2006, which then almost doubled to 1.2% in the period 20072015 (EEA, 2015a, 2015b; ICCT, 2014a, 2015). At the same time, anticipating what was to
become the „Volkswagen scandal‟, two reports documented a substantial gap between
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emissions at the point of approval (i.e., in the laboratory) and on the road (Mock, et al.,
15

A full revision of the criteria could have placed, for instance, a former „A appliance‟ into a „D‟ category.
There are about 287 million vehicles on Europe's roads, or one for every two people, according to data from
European Automobile Manufacturers' Association (ACEA), which can be estimated to account approximately
14% (6.4 EJ) of the final energy use and 12% (450 Mt) of the fuel-related CO2 emissions of the EU-28 (EC,
2015; ICCT, 2014b, 2015).
16
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2013; Tietge, et al., 2015). It was also noted that there was wide variability in the way
member states implemented the labels undermining their overall effectiveness by
generating confusion among consumers and leading to differences in the way the same car
was classified in different countries (Carroll et al., 2014; Grunig et al., 2010; Branningan
et al., 2011).17 In addition, the lack of clarity about what information must be included in
the promotional material results in wide variability of approaches depending on both
manufacturers and countries. This heterogeneity in the transposition by MS and the
opportunities for changing the label and improving the promotion material was at the core
of the debate on the existing legislation.

3

Materials and Methods

3.1

Framework of the study

The data for this study comes from a multi-country project commissioned by the EC in the
formal process of monitoring and evaluation of the „car labelling‟ Directive (EC, 1999).
The Directive requires the display of a label on fuel efficiency and CO2 emissions
(following basic prescriptions and with a great degree of flexibility) at every point of sale
and the inclusion of fuel consumption and specific CO2 emissions data of the car models in
all promotional literature (Art. 6 and Annex IV). Further details on the legislation are
included in the SOM: Section 2. The expression „all promotional literature‟ includes
different forms of advertising from written texts to videos. For the purpose of this study,
promotional material is a graphic artefact (not written text only, but not a video) that may
appear in different media (point of sale leaflets, advertising in magazines and newspapers,
online advertising, etc., but excluding television) promoting a particular car. This choice, in
addition to being realistic with regard to current practices in the market, also offers the

Absolute labelling metrics rate new cars in terms of g of CO2 per km as determined at the standardized
approval test; relative metrics weigh this parameter with respect to other utility parameters. Use of the
absolute or relative (i.e., used in Germany and the Netherlands) classification scheme resulted in large
deviations in the way the same car was classified in different countries (Carroll et al., 2014; Section 2.2 of the
SOM).
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opportunity to compare the effects of official labels that fulfil the stricter legislative
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requirements with other forms of information provision (i.e. promotional material) that are
less constrained.
Evaluation reports commissioned by the European Parliament and the Commission
(respectively, Grunig et al., 2010; Branningan et al., 2011) or undertaken by consumers‟
associations (Carroll et al., 2014) converge in observing that fragmentation in the
implementation of car labels and promotional material across the members states is
generating confusion among consumers. In the ten countries covered in the current study
(Denmark, France, Germany, Italy, Netherlands, Romania, Poland, Spain, Sweden, and
United Kingdom) only in the UK are running costs reported together with CO2 emissions.
Four countries (Italy, Poland, Romania, and Sweden) have not implemented a graphic label
with a classification system, and of the remaining six in three (Belgium, France, UK) the
absolute classification system is adopted and in three (Germany, Netherlands, Spain) a
relative scale (see table 1 in Section 2 of SOM).
Our study includes two experiments - a laboratory experiment and an online survey
designed as Randomized Control Trials (RCTs) - with the aim of testing cognitive
processing and behavioural choices in a discrete choice task (in the laboratory) and elicited
willingness to pay (in the survey) with the inclusion of environmental information in labels
and promotional materials.
The design of the treatments in our study resembles the process of consultation between
OIRA, other agencies, and the public described by Sunstein (2013, pp. 84-89). Combining
the perspectives and the suggestions of different stakeholders, we arrived at an agreement
on the key questions for the EU policy makers. However, budgetary and time constraints
militated against the use of a full factorial design. In the companion report (Codagnone et
al. 2013) we discuss the main effect of specific informational elements on a number of
outcome variables. In the present paper, we treat labels and formats of promotional
materials as holistic treatments. In order to maximise ecological validity and to implement a
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sophisticated dynamic randomisation, a database of 478 cars containing all relevant
attributes (image, price, running costs, taxes, emissions, etc.) was constructed for all ten
countries (see section 5 SOM).
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3.2

Laboratory Experiment

The lab experiment was conducted in the London School of Economics and Political
Science (LSE) Behavioural Lab with 403 participants in November 2012. In order to recruit
the participants, the Lab sent emails advertising the experiment to a list of contacts. Those
contacts were persons who had offered availability for this kind of activity, and include
current and former students and other personnel of the University. The content of the email
was very general and do not explain the treatments or the aim of the research. The London
School of Economics Research Ethics Committee provided the ethical authorization.
Participants gave their informed consent to participate and received a fixed participation
fee. The experiment was programmed by one of the authors. Completion of the experiment
required on average 18.13 minutes, with standard deviation 6.88 minutes.
The car label currently used in the UK and twelve other variants were designed as
experimental treatments. The current official label was the control condition. It should be
noted however, that the UK label compared to those implemented in other countries
contained additional information (i.e. running cost in the form miles per gallon and the cost
of Vehicle Excise Duty). From the evidence in Lane et al. (2012), it emerged that more than
50% of UK consumers were familiar with the graphic label. Hence, from an ecological
validity perspective it was deemed inappropriate to use as control just a plain text.
The labels comprised alternative pieces of information as follows (examples of all labels
tested in the lab are available at SOM: Section 3.3):
1. Graphical layout of the CO2 emissions classification system (scale presented in a
vertical versus a horizontal format);
2. Type of emissions classification, absolute (comparing with all other cars), relative
(comparing with cars in the same class) or combined (mixing the two);

5. Additional information on CO2 taxation.
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3. Running costs, expressed per mile, per month or per five years;
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In Section 2 of the SOM we explain the background of absolute and relative classification
for emissions. In the experiment we used a simplified version of CO2 scales. In the
absolute classification, the class of CO2 emissions was calculated and depicted on the scale
A-G along with the level of emissions, less than 100 g CO2/km: A; between 100 and 200:
B; etc. In the relative system, the class was determined through a comparison with cars in
the same class. Car classes or segments are: Economic Sport Utility Vehicles; Executive
Cars, Expensive Sport Utility Vehicles, Large Family Cars, Large Multi-Purpose Vehicles,
Micro-cars, Roasters, Small Family Cars, Small Multi-Purpose Vehicles, and Superminis.
Finally, the combined classification reported both types of information.
As graphical layouts and classification schemes vary across the member states, it was
important from a policy perspective to test their relative effectiveness. Candidate
explanations for differential effectiveness include information on running costs that may
activate „mental accounting‟ on fuel economy but run the risk of the so called „miles per
gallon‟ illusion (Larrick & Soll, 2008). Mental accounting is the process through which
people code, categorize and evaluate different economic events and their associated
outcomes (Thaler, 1985). The mpg illusion exists because using mpg as a measure of fuel
efficiency leads people to a systematic misperception. Another explanation is that
information on „lost saving‟ is a form of „framing‟ leading to the „loss aversion‟ identified
in Prospect Theory (Kahneman & Tversky, 1979; Tversky & Kahneman, 1991).
Information about taxation is another example for the activation of „mental accounting‟.
The minimum number of treatments combining the various attributes that it was decided to
test was 12. Table 1 provides an outline of the visual stimuli. The logic of the design was to
present full labels, i.e. including more than one attribute (e.g. graphical layout and running
cost per mile), but allocating those attributes across labels in order to recover the main
effect of individual piece of information. The labels were mock ups: they were dynamically
adjusted in the course of the experiment to report the specific characteristics of the cars

Section 3.3.
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appearing in the discrete choice task. An example of these treatments is found in the SOM:
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Table 1 Factorial design of treatments
Labels
1
2
3
4
5
6
7
8
9
10
11
12
13

Graphical
Classification
Running
Level of C02 Lost savings
Layout
system
costs
taxation
fuel
Vertical
Absolute
Per mile
No
Yes
Horizontal
Relative
Monthly
Yes
Yes
Vertical
Relative
Per mile
Yes
Yes
Horizontal
Combined
Per 5 years
No
Yes
Vertical
Combined
Monthly
No
No
Horizontal
Absolute
Monthly
No
Yes
Vertical
Relative
Per 5 years
No
No
Horizontal
Absolute
Monthly
Yes
No
Vertical
Combined
Per 5 years
Yes
Yes
Horizontal
Relative
Per mile
No
No
Horizontal
Combined
Per mile
Yes
No
Horizontal
Absolute
Per 5 years
Yes
No
Existing UK Label (vertical, absolute, running costs per mile, Vehicle Excise Duty)
Source: Authors' elaboration

The experimental flow is reported in Table 2. Subjects were first asked questions on sociodemographic characteristics and preferred class of cars. Ascertaining the preferred class of
car to purchase was necessary as existing evidence points to a two-step process in car
purchase decisions – first selecting the class of car and then selecting the model within the
preferred class.18
Participants then performed the discrete choice task: three cars were randomly selected
from the revealed class preference and subjects were asked to choose one of them as a
purchase. These cars were shown with labels alongside; the format of the label (one among
the 13 in Table 1) was randomly assigned between subjects and was the same for all the
cars, but the appropriate details for each car. At random, some of the subjects were shown

Codagnone et al. (2013, p. 43) report the following the following results. In ten EU countries, 63% of the
sample agreed with the statement that they choose a car only among those belonging to the same class and
only 11.4% disagreed (26.3% neither agreed nor disagreed; on the other hand, only 31% agree that emissions
consideration influence the choice of the class and only 36% agree that they would change the size of the
selected car if this would reduce emissions.
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four cars, with the fourth taken from a non-preferred class to control for the robustness of
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the two step purchasing procedure. This car in the fourth class was picked at random from
the next closest segment. (The list of ordered segments is the one presented above.)
A screenshot of the experimental task is shown in the SOM (Section 3.4).
Following the discrete choice task subjects were asked a number of questions about the
noticeability and cognitive processing of the information. In this analysis, we focus on the
following two questions, related to emissions and running costs:
1. How do you think the car you selected scores in terms of CO2 emissions compared
to the other options available?
2. How fuel efficient do you think is the car you selected compared to the other
options available?
Responses were recorded on a scale from one to ten (low score equals less environmentally
friendly). The full questionnaire is reported in the SOM, Section 3.2.19
Table 2 Experimental flow
Socio-demographic question
Revealed preference for class of car
Randomization (one of the 13 types of label; either three of four cars)
Discrete choice task
Post experimental task questions
Source: Authors' elaboration

As dependent measures, we recorded both behavioural and cognitive processing variables.
The behavioural variables were:
1. A score on emissions: this is the score on a one to ten range of the chosen car in
terms of CO2 emissions, using as reference group the entire database of cars, the
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higher the score, the greener the choice;
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Technically, the full experimental protocol includes further tasks to evaluate labels for unconventional
engine cars such as hybrids and electric cars. These further details are discussed in Codagnone et al. (2013).
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2. A score on fuel efficiency: this is the score on a one to ten range of the chosen car in
terms of fuel efficiency, using as reference group the entire database of cars, the
higher the score, the larger the saving.
The cognitive variables were:
1. Fuel efficiency: it is a dummy for correct processing. We built a normalized (one to
ten) score in terms of fuel efficiency, we then compare the objective score with the
available answer to the question. If the difference is lower than 3.33 or 2.5
(depending on the presence of three or four car) then the dummy is equal to one,
zero otherwise.
2. Environmental friendliness: it is a dummy for correct processing. We built a
normalized (one to ten) score in terms of CO2 emissions, we then compare the
objective score with the available answer to the question If the difference is lower
than 3.33 or 2.5 (depending on the presence of three or four car) then the dummy is
equal to one, zero otherwise.
3.3

Online Experiment

The online experiment was performed in ten countries, with 8211 participants. The
programming was performed by one of the authors and then it was administered to an
online panel. Data were gathered in February 2013. The participants in the online panel
were contacted by email and were asked to give their informed consent by clicking on an
"Accept" or a "Reject" button. The London School of Economics Research Ethics
Committee provided the ethical authorization. On average, the experiment took 14.51
minutes, with standard deviation 7.99 minutes and participants received a fixed fee.
The sample is representative of the online population in each country for the age 18-65 with
quotas by country, gender and age group (three). It is a random sampling with sampling

(804), Netherlands (807), Poland (824), Romania (819), Spain (887), Sweden (828), and
United Kingdom (814).
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error of 1.12% for overall data and 3.54% for country-specific data. The countries included
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The participants answered a series of pre-treatment questions and were allocated to the
main task, before concluding with a post-experimental questionnaire. The original design of
the experiment included a number of subtasks that were motivated by specific issues in the
labelling directives (e.g. a comprehension question regarding the CO2 classification
systems). These tasks are not reported in this article (see the discussion in Codagnone et al.,
2013). The results featured in this paper concern the evaluation of labels and promotional
materials.
The experimental flow is shown in Table 3. Participants answered some preliminary
questions and then moved into the main task. The experimental task elicited willingness to
pay, through a multiple price list (MPL) format. The subject was shown a car randomly
selected from the database; the car was accompanied by a label or promotional material
aside, with the specific features of the car reported in the treatment (dynamic mock up).
The treatments were allocated randomly between subjects. The participants declared the
maximum price they will pay, by clicking one of the options in a grid of prices. The grid
was adjusted around the market price of the car in the country. The grid included 12 options
with a 6% interval (of the market price) at each tick; prices were later approximated to be
meaningful.
The car purchase was simulated, because performance related payments were not
unfeasible. The opportunity cost of participation was covered by the participation fee
mentioned earlier. Although this is not standard in economic experiments, it is often used in
online studies and in behavioural science (e.g. Bogliacino et al., 2015).
2485 participants were asked to perform a MPL associated with labels (with a conventional
engine, electric or hybrid car), while 2398 were asked to perform a MPL associated with
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promotional materials (with a conventional engine, electric or hybrid car).
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Table 3 Experimental flow
Socio-demographic question
Randomization (between subject of tasks and cars)
Elicited Willingness To Pay
Post experimental task questions
Source: Authors' elaboration

For the labels the information variables were:
1. Running costs in two versions (cost per mile/km and cost per 5 years);
2. Lost saving on fuel with respect to the best performer in the class;
3. Fuel economy: litres per km or miles per gallon depending on the country and
battery life in the case of electric car.
The table with the labels elaborated combining these pieces of information is reported
below.
Table 4 Labels for the online experiment

2
3
4
5
Control

Vertical
layout
Absolute classification
Vertical
layout
Absolute classification
Vertical
layout
Absolute classification
Vertical
layout
Absolute classification
Vertical
layout
Absolute classification
Vertical
layout
Absolute classification

Lost Saving on
Fuel

and Per mile or
No
Km
and
Per 5 years
No
and
and
and
and

Fuel Economy
(battery for
electric)
No
No

No

Additional costs

No

No

Loss

No

No

No

Yes

No

No

No

Note: Absolute classification refers to the class of CO2 emissions, computed with respect to all cars
in the database. Additional costs refer to additional expenditure with respect to the best performing
car in the class, Loss means that it is visualized as “You Lost” and the additional cost. Fuel
economy is reported per mile or per km depending on the country, in the case of electric is reported
as battery life.
Source: Authors' elaboration
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As there is no standard car label in use across the EU the control condition was a
standardised format produced to ensure comparability across the sample. Respondents were
randomly allocated to treatments regardless of their country of origin. The promotional
material comprised the following informational elements:
1. Format: This dimension refers to form of reporting information about CO2
emissions. With respect to the control condition two variations were tested: using
only a Graphic Element (GE) or using both a GE and a textual illustration of the
CO2 emissions class;
2. Additional elements: a small text indicating running costs (RC small); a larger
running cost element (RC salience) with a footnote indicating the unit of
measurement for running costs at the very bottom of the promotional material.
3. A web link that once clicked upon, pop up a label
The table with the promotional materials elaborated combining these pieces of information
is reported below.
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Table 5 Promotional material factorial design of treatments
Promotional
Additional Element
General Format
Web Link
Material
(AE)
Only GE
Yes
1
Text + GE
RC salience
Yes
2
Text + GE
RC small
No
3
Only GE
RC small
No
4
Only GE
No
5
Text + GE
Yes
6
Only GE
RC salience
Yes
7
Only GE
RC salience
Yes
8
Only GE
RC salience
No
9
Text + GE
No
10
Text + GE
RC small
Yes
11
Text + GE
RC salience
No
12
Text Only
No
Control
Note: General Format refers to the Visualization of the CO2 emissions, GE is Graphic
Element, and Text is a textual explanation. RC salience is Running cost information in
large size with explanatory footnote; RC small is running cost information in small
size. Weblink is the presence of a link that opens up a label.
Source: Authors' elaboration
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After the MPL, every subject answered a number of questions. As in the case of the
laboratory experiment, these questions concerned the noticeability of the specific piece of
information we aimed to test. We will focus on the following question, asked to all
participants:
“How do you think the car you selected scores in terms of running costs with
respect to the other cars in the market?”
The response was elicited on a ten point scale, increasing in the greenness of the choice.
The dependent variables included a behavioural variable and a cognitive variable. The
dependent variable was the elicited WTP. This was calculated as the ratio of the chosen
option and the market price of the car in the country. The cognitive variable is a dummy
measuring correct processing of the information. The dummy is equal to one if the implicit
score determined by the answer to the question “How do you think the car your selected
scores in terms of running costs with respect to the other cars in the market?” had an error
margin lower than 25%. The implicit score was determined by looking at the score of the
car across the entire database in terms of running costs.
3.4

The analysis performed

Following the standard Rubin causal model (1974) we can define the outcome for the
untreated individual i in reduced form as:
(1)
Where the last term is the unobservable component, while for the individual i receiving
treatment

:
(2)

As a result for the generic participant i we can define the

as the dummy equal to one if

We can define the betas as the average treatment effect. OLS is unbiased if
(4)
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treatment j is applied to I and zero otherwise. We can write:
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But we know that assumption (4) holds under randomization. In case the outcome is a nonlinear function, we simply apply a proper functional form (e.g. logit or ordered logit), but
identification still occurs under the same basic assumption. We run Huber-White
heteroschedasticity robust standard errors.

4

Results

4.1

Laboratory experiment

In SOM, Section 3.1 we report basic descriptive statistics of the sample and the histograms
of the response variables.
In Table 2 the main results from the discrete choice experiment in the laboratory are shown.
Logistic regression is used for the cognitive variables and ordered logit regression for the
behavioural variables, both with robust standard errors. (The description of the outcome
variables was presented in the previous section.) Note that the cognitive variables are
dummies for correct processing of the information (with an error margin), while the
behavioural variables are “scores”, the greener the choice (in terms of emissions or fuel
economy) the higher the score. The coefficients represent the average treatment effect in
comparison to the control condition (the existing label in the UK).
We start with columns (1) and (2) where the coefficient captures the marginal effect on the
log of the odds ratio. In both cases, label 3 (vertical layout, relative classification system,
running costs per mile, no info on taxation, but inclusion of loss savings nudge)
significantly increases the likelihood of answering satisfactorily (i.e. within the accepted
margin). We can calculate the predicted probability of correct processing for label j (j=1, 1,
… 12) as
(5)
Where alpha is defined in (3) and is our constant.
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the information on emission increases from 69% to 95%, while for the fuel economy
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When moving from the control condition to label 3 the probability of processing correctly

increases from 63 to 88%. In terms of fuel economy label 2 (horizontal layout, relative
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classification system, monthly running costs, info on taxation, and loss savings nudge) has
a positive and significant effect, raising the likelihood of satisfactory processing up to 84%.
Both labels have a relative classification system, but we suspect that the presence of CO2
taxation, and information fuel costs (lost savings on fuel and running costs) drive the
effects. Although we cannot isolate individual effects, the evidence is consistent with the
effectiveness of the loss framing.
We now move to the behavioural variables. Some important results are in columns (3) and
(4). First, nudging on emissions does not lead to greener choices per se, but it may be
effective in activating mental accounting on fuel economy. This explains the different
results across the two variables. Secondly, a number of labels are effective in this case:
classifications system and layout are diverse across treatments and we suspect that did not
drive the results, while the running costs information per five years may be an important
component to explain the effectiveness. Thirdly, it is important to stress that label 3 is not
effective on this dimension.
These results are important as they confirm the higher effectiveness of fuel economy and
running costs as compared to emissions information in capturing consumers‟ attention and
in influencing choices (Lane et al., 2012). Finally, we note that of all the labels
implemented in Europe, the UK label is the only one where running costs and tax
information are included. As such, the variation between control condition and the
treatments was relatively limited, implying that our estimated effects are likely to be at the
lower bound of the real causal impact. The online experiment allows for further
clarification of this issue as the control condition is simpler and more different from the
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treatments.
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Table 6 Laboratory experiment: average treatment effect of the labels
(2)
Fuel economy:
cognitive
processing
0.852
(0.638)
1.189**
(0.574)
1.458**
(0.688)
0.404
(0.499)
0.159
(0.494)
0.0790
(0.461)
0.382
(0.572)
0.0255
(0.474)
0.0457
(0.453)
-0.0746
(0.479)
0.765
(0.553)
0.382
(0.519)
0.534*
(0.306)
11.63

(3)
(4)
Emissions:
Fuel economy:
score of the choice score of the choice

Wald chi2

(1)
Emissions:
cognitive
processing
0.272
(0.608)
0.677
(0.554)
2.351**
(1.071)
0.272
(0.520)
0.783
(0.586)
-0.330
(0.467)
-0.341
(0.553)
-0.267
(0.484)
-0.247
(0.463)
0.405
(0.537)
-0.0795
(0.517)
0.473
(0.562)
0.827***
(0.321)
14.82

Pseudo R2

0.042

0.032

LABEL 1
LABEL 2
LABEL 3
LABEL 4
LABEL 5
LABEL 6
LABEL 7
LABEL 8
LABEL 9
LABEL 10
LABEL 11
LABEL 12
Constant

0.234
(0.578)
-0.353
(0.457)
0.106
(0.466)
0.469
(0.424)
-0.157
(0.461)
-0.0590
(0.398)
-0.244
(0.517)
0.00628
(0.436)
0.589
(0.462)
-0.151
(0.380)
0.0610
(0.451)
0.0815
(0.489)

0.857
(0.559)
0.209
(0.439)
0.642
(0.439)
0.935**
(0.401)
0.227
(0.418)
0.524
(0.385)
-0.0100
(0.598)
0.283
(0.456)
0.700*
(0.387)
0.0889
(0.325)
0.330
(0.372)
0.786*
(0.450)

7.21

11.63

0.006

0.001

Observations
403
403
403
403
Note: Cognitive processing variables are dummy variables equal to one if the participant classify
the car among the options available either correctly or wrong by one position. Score indicates the
greenness of the chosen car in terms of emissions or fuel economy. Labels are described in Table 1.
Column (1) and (2) are logit regressions, column (3) and (4) are ordered logit regressions. WhiteHuber heteroschedasticity robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Source: Authors' elaboration

Table 7 reports the results of the online experiment on the effects of both labels and
promotional materials on Willingness to Pay (WTP). We treat as omitted category (control
condition) both the control label and the control promotional material. The reason is that
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the distribution of the responses is not different in the two cases. We used a MannWhitney-Wilcoxon rank sum test, where the null hypothesis is that the two samples
(control label and control promotional material) come from the same distribution; the
hypothesis is not rejected (z = .689, p = .490).
Table 7 Online experiment: average treatment effect of the labels and promotional
materials on WTP

LABEL 2
LABEL 3
LABEL 4
LABEL 5
PROMOTIONAL MATERIAL 1
PROMOTIONAL MATERIAL 2
PROMOTIONAL MATERIAL 3
PROMOTIONAL MATERIAL 4
PROMOTIONAL MATERIAL 5
PROMOTIONAL MATERIAL 6
PROMOTIONAL MATERIAL 7
PROMOTIONAL MATERIAL 8
PROMOTIONAL MATERIAL 9
PROMOTIONAL MATERIAL 10
PROMOTIONAL MATERIAL 11
PROMOTIONAL MATERIAL 12

-0.0289
(0.0181)
-0.0245
(0.0203)
-0.0246
(0.0190)
-0.0190
(0.0188)
0.00531
(0.0239)
-0.00000
(0.0205)
-0.0453**
(0.0183)
-0.0190
(0.0183)
-0.0113
(0.0204)
-0.00826
(0.0203)
-0.0325*
(0.0183)
0.0146
(0.0209)
-0.0112
(0.0207)
-0.00404
(0.0221)
-0.0188
(0.0201)
-0.0292
(0.0190)
-0.00113
(0.0212)
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LABEL 1

(1)
Delta price
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Constant

0.950***
(0.0124)
F-test
0.4279
Observations
4,878
R-squared
0.003
Note: OLS with White-Huber heteroschedasticity robust standard errors (in parenthesis). Delta price
is the delta log price with respect to the market value of the car in the country. Labels and
Promotional materials are described in tables 4 and 5. *** p<0.01, ** p<0.05, * p<0.1
Source: Authors' elaboration

There are two important results. First, only two variants of the promotional material have a
significant influence on WTP; while none of the label variants do.
Second, we have at least two versions of the promotional material, both with weblinks, and
one with running costs, showing a significant effect. Yet, the impact on WTP is negative –
apparently a counter intuitive finding. To explore this further, we look at the heterogeneity
of the impact according to the class of car (“expensive” versus “cheap” and, hence,
intentional available budget). Our “expensive” dummy is equal to one for cars belonging to
the following classes: Economic Sport Utility Vehicles; Executive Cars, Expensive Sport
Utility Vehicles, Large Family Cars, Large Multi-Purpose Vehicles, whose emissions are
on average higher. This helps to compare our findings with those of the discrete choice
experiment performed by Achtnicht (2012), where he detect a shift in demand towards
greener cars once exposed to labels.
Table 8 Disentangling the effect of label and promotional material

VARIABLES
CONTROL LABEL # EXPENSIVE CLASS
LABEL 1 # CHEAP CLASS
LABEL 1 # EXPENSIVE CLASS
LABEL 2 # CHEAP CLASS
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LABEL 2 # EXPENSIVE CLASS
LABEL 3 # CHEAP CLASS
LABEL 3 # EXPENSIVE CLASS
LABEL 4 # CHEAP CLASS

(1)
Delta price
-0.0273
(0.0346)
-0.0487
(0.0317)
-0.0401
(0.0398)
-0.0409
(0.0372)
-0.0391
(0.0396)
-0.0329
(0.0335)
-0.0462
(0.0401)
-0.0332
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LABEL 5 # CHEAP CLASS
LABEL 5 # EXPENSIVE CLASS
CONTROL PM # EXPENSIVE CLASS
PM 1 # CHEAP CLASS
PM 1 # EXPENSIVE CLASS
PM 2 # CHEAP CLASS
PM 2 # EXPENSIVE CLASS
PM 3 # CHEAP CLASS
PM 3 # EXPENSIVE CLASS
PM 4 # CHEAP CLASS
PM 4 # EXPENSIVE CLASS
PM 5 # CHEAP CLASS
PM 5 # EXPENSIVE CLASS
PM 6 # CHEAP CLASS
PM 6 # EXPENSIVE CLASS
PM 7 # CHEAP CLASS
PM 7 # EXPENSIVE CLASS
PM 8 # CHEAP CLASS
PM 8 # EXPENSIVE CLASS
PM 9 # CHEAP CLASS
PM 9 # EXPENSIVE CLASS
PM 10 # CHEAP CLASS

(0.0344)
-0.0347
(0.0396)
0.0388
(0.0463)
-0.0525
(0.0394)
-0.0151
(0.0287)
-0.0151
(0.0340)
-0.00134
(0.0337)
-0.0347
(0.0307)
-0.0724**
(0.0311)
-0.0398
(0.0301)
-0.0174
(0.0320)
-0.0188
(0.0333)
-0.0209
(0.0339)
0.00541
(0.0362)
-0.0312
(0.0318)
-0.0155
(0.0307)
-0.0597*
(0.0311)
0.0313
(0.0333)
-0.0138
(0.0345)
-0.0249
(0.0336)
-0.0151
(0.0343)
-0.0185
(0.0317)
-0.00822
(0.0388)
-0.0301
(0.0348)
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PM 10 # EXPENSIVE CLASS

-0.0238
(0.0324)
PM 11 # CHEAP CLASS
-0.0236
(0.0335)
PM 11 # EXPENSIVE CLASS
-0.0441
(0.0313)
PM 12 # CHEAP CLASS
-0.0207
(0.0312)
Constant
0.973***
(0.0229)
F test
1.60
Observations
4,878
R-squared
0.010
Note: OLS with White-Huber heteroschedasticity robust standard errors (in
parenthesis). Delta price is the delta log price with respect to the market value of
the car in the country. Labels and Promotional material (PM) are described in
tables 4 and 5. Expensive class includes Sport Utility Vehicles, Multi-Purpose
Vehicles, Executive cars, and Large Family Cars. *** p<0.01, ** p<0.05, * p<0.1
Source: Authors' elaboration

What we find is that the significant negative effects on WTP applies only to expensive and
polluting cars. When lower environmental friendliness of these cars is made salient in the
promotional material, it lowers consumers‟ willingness to pay for them. We conjecture that
this is consistent with what we observed in the lab. The information provision impact on
mental accounting is through the fuel economy information, and as a result, in this case the
effect weighs against high engine capacity and fuel consumption cars.
Over time as pro-environmental values become more prevalent, larger cars may
increasingly be seen as problematic. In the experiments the information is a reminder that
such cars are an environmental hazard, making people think again about their choices. The
label becomes both a personal environmental nudge (values affecting choices) and a social
normative nudge (what will others think of me?).
The final set of results concern cognitive processing. Table 9 shows that a large number of
labels and promotional materials have a positive and significant effect. As for the
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laboratory experiment, we report the size of the marginal effect. Label 2 and 3 raise the
likelihood of correct ranking from 58% to 64%; P.M. 2, 4 and 7 to 68%; P.M. 5 and 12 to
67%, and finally P.M. 9 and 11 to 72%.
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LABEL 2
LABEL 3
LABEL 4
LABEL 5
PROMOTIONAL MATERIAL 1
PROMOTIONAL MATERIAL 2
PROMOTIONAL MATERIAL 3
PROMOTIONAL MATERIAL 4
PROMOTIONAL MATERIAL 5
PROMOTIONAL MATERIAL 6
PROMOTIONAL MATERIAL 7
PROMOTIONAL MATERIAL 8
PROMOTIONAL MATERIAL 9
PROMOTIONAL MATERIAL 10
PROMOTIONAL MATERIAL 11
PROMOTIONAL MATERIAL 12
Constant
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VARIABLES
LABEL 1

(1)
Running costs: Cognitive processing
0.0497
(0.131)
0.250*
(0.133)
0.233*
(0.132)
0.133
(0.131)
0.0660
(0.130)
0.0263
(0.171)
0.419**
(0.174)
0.175
(0.168)
0.409**
(0.181)
0.358**
(0.181)
0.253
(0.176)
0.406**
(0.178)
0.272
(0.181)
0.609***
(0.188)
0.177
(0.180)
0.609***
(0.181)
0.350**
(0.170)
0.343***
(0.0837)
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Wald chi2
32.07
Pseudo R2
0.005
Observations
4,883
Note: Logit with White-Huber heteroschedasticity robust standard errors (in
parenthesis). Cogntive processing is the correct evaluation of the rank of the car in
terms of running costs (within an error margin). Labels and Promotional materials are
described in tables 4 and 5. *** p<0.01, ** p<0.05, * p<0.1
Source: Authors' elaboration

The labels tested in the online experiments were somewhat simpler than those tested in the
laboratory experiment in the UK. The promotional materials were also simpler than the
labels. This suggests that simple messages increase the effectiveness of the treatments by
inducing better cognitive processing by the consumers.

5

Discussion and policy implications

This paper presents the results of two experiments evaluating the effect of eco-information,
presented in labels and promotional materials, on cognitive processing and car purchase
choices. While significant effects in the laboratory and online experiments are identified,
these are not systematic across conditions. In both experiments, fuel economy and running
costs were better understood and they change the behaviour when environmental
friendliness was coupled with fuel economy (what we define as incentive driven
environmental friendliness). Simpler information in promotional materials was found to
lead to better cognitive processing than information dense labels. No effects were identified
for information on CO2 emissions. These findings are consistent with the existing evidence
on car labels (Lane et al., 2012) and with some ex ante hypotheses on mental accounting
and loss framed nudges. The higher effectiveness of the simpler promotional materials is in
line with expectations concerning label summarising complex numerical information
(Peters, et al., 2009; Peters, et al., 2007).
This study has a number of limitations. First, given constraints from the regulatory context,
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the experimental labels could not be tested in formats that were radically different from
control conditions; this may have reduced the impact of the treatments. Second, the MPL
was not incentivised due to logistic and budgetary constraints, although we do not believe
that this substantially biased the results (Camerer and Hogarth, 1999). Third, the study was
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an exercise in „realistic nudging‟. It was set within the framework of a regulatory
intervention and guided by what would be acceptable revisions to the Directive. As such,
the study could use a number of nudges suggested in the literature and the design of the
treatments was not as simple an acceptance of information overload would suggest.
While recognising these limitations, we stress that regulatory realism is also a strength of
the study. It is the first test of car eco-labels and promotional materials with randomised
control trials in ten European countries. It has yielded a wealth of new empirical evidence
and raised a number of conceptual, theoretical and policy implication that warrant further
discussion.
Consumers in most countries and for most types of products and services self-report green
purchasing intentions that are translated into actions only in a minority of cases; the
literature that documents this phenomenon calls it the „attitude-action gap‟ (Anable, 2006;
Anable et al., 2009; COWI, 2002; DEFRA, 2002; Gadenne et al., 2011; Kaenzig et al.,
2013; Kollmuss & Agyeman, 2002; Lane et al., 2012; Lane & Potter, 2007; LowCVP,
2005; Momsen & Stoerk, 2014, p. 376; Noblet et al., 2006; Teisl et al., 2008; Vlaeminck et
al., 2014, p. 180). Such a gap is explained by Weber (2013) by identifying the underlying
heuristics and biases. In particular Weber argues that one of main causes is that we have
insufficient visceral reactions to environmental issues (2013, p. 382). In addition to some of
the more conventional nudges (mental accounting, loss framing, social comparison, and
regrets), Weber concludes that consumers should be nudged toward more environmentally
sustainable habits through visual fear appeals and/or concretization of future events (2013,
pp. 391-392). This would correspond to some emotionally charged label as in the tobacco
case (Bogliacino et al. 2015).
In our studies case neither a „salience-effect‟ nudge eliciting emotional reaction nor other

treatment could be implemented.
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more „conventional‟ nudges (in studies on environmental behaviour such as defaults, social
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Suggestions from the literature on good label design (Peters, et al., 2009; Peters, et al.,
2007) and on the need to avoid using different metrics and classification systems (Fasolo et
al., 2010) informed the design of the promotional materials. We also followed the dictum
„if it is hard to read then it is hard to do‟ (Song & Schwarz, 2008).
These considerations lead on to a number of criticisms that have been levelled at nudges
and libertarian paternalism (see Sunstein, 2015a, 2015b for a response to the critics). One
challenge is that the concept of nudge is poorly defined and used indiscriminately for very
different kinds of interventions (see for instance Girengenzer 2015; Kosters & Van der
Heijden, 2015; Mongin & Cozic, 2014; Oliver, 2015; Rebonato, 2014). In particular, critics
observe that many interventions described as nudges do not fit the original and more
restrictive definition provided by Thaler and Sunstein (2003; 2009). This specifies helping
individuals to make better decision for themselves (internalities), a non regulatory
approach, and leveraging system 1 against itself (i.e. default options functioning by the
mere existence of the status quo bias) rather than triggering rational cognition. Against
these criteria the car labels we tested do not qualify as nudges. These labels aim at
externalities, are embedded in regulation, and aim to activate rational cognition. Although
Sunstein has recently relaxed the definition and affirmed that to qualify as a nudge it is
sufficient that an intervention does not impose significant material incentives, so a Global
Positioning System (GPS) or a warning are nudges but subsidies or taxes are not (2015b, p.
511). This would include eco-labels as nudges.
This study confirmed other evidence on behavioural evaluation of policies (Bogliacino et
al., 2015; Codagnone et al., 2014b): most areas of policy interventions are more complex
than automatic enrolment or other traditional and simple nudges (Codagnone et al., 2014a,
2014c). Biases in decision-making can be tackled through counter-biasing or de-biasing
strategies (Brest, 2013; Milkman et al., 2009). While defaults and other simple nudges are a
case of counter-biasing where system 1 is played against itself, other interventions are a

analytical processing.
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case of de-biasing, involving complex strategies to activate System 2 rationality and
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One way of achieving this is stimulating affect/emotion, which was found to be effective in
the case of tobacco labelling (Bogliacino et al., 2015). Thinking along these lines
Codagnone et al. (2014a) proposed a typology of nudges, where the two dimensions are
„automatic versus reflective mode‟ of reaction and „hot versus cold affect‟. Car purchasing
and the corresponding eco-label is a situation of reflective mode and cold affect, where
neither automatic defaults nor elicitation of visceral reaction can be activated. Mental
accounting and loss framing are the only two nudges that could be implemented.
At present mental accounting and loss framing appear to be the most promising nudges.
However, over time, if pro-environmental values become more widespread, social
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normative nudges are likely to become more effective.
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Nudging using labels?
An experimental study about CO2 car emissions’ information
Supplementary Online Materials
1. Report and annexes
As explained in the paper, the study was done for the Commission and the results and
methods are presented more extensively in the report (Codagnone et al., 2013).
Furthermore, available online at the EC DG CLIMA website the following additional
materials upon which the report is built (some of which are cited in the paper) are available
20

:
Annex I Datasets in excel: all data generated by the preliminary survey, laboratory
experiment, and online experiment are available for reuse by researchers;
Annex II Technical compendium: providing more details on design and results
analysis, and in particular illustrating (pp. 163-183) the structure and contents of the
car database (extracts in section 5 of this SOM);
Annex III Preliminary survey summary table and graphs: reporting all the tables and
findings of the survey that are not included either in the report or in Annex II;
Annex IV Visual stimuli: screenshots of all visual stimuli used as treatments in
either the laboratory or the online experiment;
Annex V Preliminary survey questionnaire: self-explanatory;
Annex VI Laboratory experiment protocol: reporting in full the pre-experimental
questionnaire, the experimental tasks, and the post experimental questionnaire;
Annex VII Online experiment protocol: reporting in full the pre-experimental

The technical compendium is available at:
http://ec.europa.eu/clima/policies/transport/vehicles/labelling/docs/report_car_labelling_annex_en.pdf, all
other annexes cited above are contained in a zipped folder downloadable at:
http://ec.europa.eu/clima/policies/transport/vehicles/labelling/docs/report_car_labelling_annex_en.zip.
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2.

Car labelling directive and its implementation

The information reported in this section were obtained from:
a) the directive itself (EC, 1999);
b) the Roadmap for the evaluation of the directive published at DG CILMA website
(http://ec.europa.eu/clima/policies/transport/vehicles/labelling/docs/evaluation_roadma
p_car_labelling_en.pdf)
c) an evaluation study conducted for the European Parliament on the implementation of
the directive (Grunig et. al., 2010, reference in the article)
d) an evaluation study conducted for the EC on the implementation of the directive
(Branningan et. al., 2011, reference in the article) and the supporting annexes
(http://ec.europa.eu/clima/policies/transport/vehicles/labelling/docs/annexes_2012_en.
xls); and
e) information retrieved directly from web sources for those countries not analysed by
Branningan et al. (2011).
2.1. The directive provisions
The 'car labelling Directive' aimed at raising consumers‟ awareness on fuel use and CO2
emission of new passenger cars and in this way to incentivise them to purchase cars that
consume less fuels and, thus, emit less CO2. The 'car labelling Directive' as a demand-side
policy is considered an important complementary measure to help car manufacturers to
meet their specific CO2 emission targets as set under Regulation (EC) 443/2009. The
directive contains four provisions:
1) A label on fuel efficiency and CO2 emissions to be displayed near each passenger
car at the point of sale (Art. 3 and Annex I). The Directive provides few
prescriptions on the design (A4-size and what kind of information to include). It is
required that the label (in whatever format) displays the numerical value of the
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official fuel consumption and the CO2 emissions. There is no obligation to include,
for instance, information about running costs or other advice as the tax implications
of the CO2 emission level.
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2) Currently the following types of label are in use in the EU:
a. Textual;
b. Graphic (i.e. EU energy label with colour coded scale, a comparative
continuous scale). Graphical labels can be further broken down into:
i. Classification based on absolute rating (car categorised using as
reference all cars);
ii. Classification based on relative rating (car categorised using as
reference similar cars);
iii. Variations of the above two classification systems;
c. Labels including additional information (only in the U.K information on
running costs and/or tax implications are added);
3) A guide on fuel economy and CO2 emissions (Art. 4 and Annex II);
4) A poster or display showing the fuel consumption data and CO2 emissions of all car
models displayed at the point of sale (Art. 5 and Annex III). This has been amended
by the Commission Directive 2003/73/EC to also include any electronic display;
5) All promotional literature has to contain fuel consumption and specific CO2
emissions data of the car models to which it refers (Art. 6 and Annex IV)
2.2. Classification systems and directive implementation in ten countries
Currently the majority of MSs have adopted an absolute classification scheme for the CO2
emissions; absolute labelling takes the absolute official emissions (g/km) at point of
approval and classify a car (on the A-G scale) compared to all other cars. Cars with low

Germany, The Netherlands, and Spain) have adopted relative classifications systems where
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the emission level of a car is categorised with respect to that of other similar cars; where
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similarity is defined by mass (in Germany), footprint/area (Spain), or market segment
(Bulgaria and the Netherlands). With this sort of relative schemes. A large car may still
receive an “A” and a small car a “G”, depending on how they compare to cars in their
category and range. The best way to illustrate the different approaches to relative
classification is to briefly report below the German and Dutch systems:
In Germany a mass-based weighting is adopted to compare a car to similar cars in
terms of both emissions and mass. The distance specific C02 Emission is calculated
with respect to the mass-weight of the car, let‟s call this CO2/M; next each car is
classified with respect to its percentage deviation D between the CO2 emissions at
point of approval (E) and the reference (for same model) CO2/M as follows= ECO2M/CO2M.
In the Netherlands the percentage difference between the distance-specific CO2
emissions [g/km] of a specific car at type approval and the average distance-specific
CO2 emissions of all cars in the same segment is calculated. The classification scale
then ranges from class A for cars that emit at least 20% less than the segment
average to class G for cars that emit at least 30% more CO2 than the segment
average.
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Table 10 Car label directive implementation in the 10 countries object of this study

Country

Year

Belgium
France
Germany

2001
2003
2004

Italy
Netherlands

2003
2000

Poland
Romania
Spain

2005
2004
2002

Sweden
UK

2004
2001

Graphic format (Yes/ No);
if yes: classification scheme; emission metric; fuel
consumption metric
If no: emission metric; fuel consumption metric
Yes; 7 (A-G) absolute; g CO2/km; l/100 km
Yes; 7 (A-G) absolute; g CO2/km; l/100 km
Yes; 8 (A+-G) relative (mass-based weighing of g CO2/km);
l/100 km
No; g CO2/km; l/100 km
7 (A-G) relative (% calculated from the distance-specific
CO2 emissions of the vehicle [gCO2/km] relative to the class
average) l/100 km; km/l
No; g CO2/km; l/100 km
No; g CO2/km; l/100 km; km/l
Yes; 8 (A+-G) relative (Footprint-based weighing of g
CO2/km); l/100 km
No; n.a.
Yes (but see infra); A-M absolute; g CO2/km; MPG

Running
costs
(Yes/No)
No
No
No
No
No

No
No
No
No
Yes
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Source: Authors' elaboration

2.3. UK context
The Passenger Car (Fuel Consumption and CO2 Emissions Information) Regulations 2001
(Statutory Instrument 2001 No.3523) was introduced to implement the requirements of the
EC directive (EC, 1999). Amendments were introduced in 2004 and later in 2013; this is
based on the guidance on “The Passenger Car(Fuel Consumption and CO2 Emissions
Information)

Regulations”

released

by

the

UK

Vehicle

Certification

Agency

(http://www.dft.gov.uk/vca/additional/files/fcb--co2/enforcement-onadvertising/vca061.pdf), as well as on analysis presented in Lane et al. (2012). Schedule 2
of the Regulations specifies that the minimum mandatory requirement is defined by the
figure below:

A graphic label can also be used as part of a voluntary agreement among stakeholders; this

label

was

used

as

control

condition

in

the

UK

(see

infra).
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is widely used and contains the requirements prescribed in the figure above. This graphic
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3.

Laboratory experiment

3.1. Descriptive statistics
Gender, age, education level and car purchased

Source: Authors' elaboration
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Histogram of the response: Cognitive Processing Emissions

Source: Authors' elaboration

Universidad Nacional de Colombia Sede Bogotá - Facultad de Ciencias Económicas

Cristiano Codagnone, Giuseppe Alessandro Veltri, Francesco Bogliacino, Francisco
Lupiáñez-Villanueva, George Gaskell, Andriy Ivchenko, Pietro Ortoleva
& Francesco Mureddu
Histogram of the response: Cognitive Processing Fuel Economy

Source: Authors' elaboration

Source: Authors' elaboration
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Histogram of the response: Emissions score of the choice
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Histogram of the response: Fuel Economy score of the choice

Source:
Authors' elaboration

3.2. Questionnaire
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3.3. Treatments visual stimuli
Label

Vertical

Classification
system
Absolute

Running costs
Per mile

Level of C02
taxation
No

Lost savings fuel
Yes
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Label

Horizontal

Classification
system
Relative

Running costs
Monthly

Level of C02
taxation
Yes

Lost savings fuel
Yes
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Vertical

Classification
system
Relative

Running costs
Per mile

Level of C02
taxation
Yes

Lost savings fuel
Yes
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Label

Horizontal

Classification
system
Combined

Running costs
Per 5 years

Level of C02
taxation
No

Lost savings fuel
Yes
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Vertical

Classification
system
Combined

Running costs
Monthly

Level of C02
taxation
No

Lost savings fuel
No
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Label

Horizontal

Classification
system
Absolute

Running costs
Monthly

Level of C02
taxation
No

Lost savings fuel
Yes
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Vertical

Classification
system
Relative

Running costs
Per 5 years

Level of C02
taxation
No

Lost savings fuel
No
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Classification
system
Absolute

Running costs
Monthly

Level of C02
taxation
Yes

Lost savings fuel
No
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Label

Horizontal

Classification
system
Relative

Running costs
Per mile

Level of C02
taxation
No

Lost savings fuel
No
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Classification
system
Absolute
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Level of C02
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3.4. Screenshot of experimental task
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4.

Online experiment

4.1. Descriptive statistics
Percentage of respondents by country and gender

Source: Authors' elaboration
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Percentage of respondents by country and age

Source: Authors' elaboration

Universidad Nacional de Colombia Sede Bogotá - Facultad de Ciencias Económicas

Cristiano Codagnone, Giuseppe Alessandro Veltri, Francesco Bogliacino, Francisco
Lupiáñez-Villanueva, George Gaskell, Andriy Ivchenko, Pietro Ortoleva
& Francesco Mureddu
Percentage of respondents by country and educational level

Source: Authors' elaboration

Source: Authors' elaboration
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Histogram of the response: Elicited Price/Current Price
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Histogram of the response: Cognitive Processing Running Cost

Source: Authors' elaboration

4.2. Questionnaire
1.

SOCIO-DEMOGRAPHICS

Q1.

Gender:

1.
2.

Q2.

Female
Male

Age:
____ years old
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Q3.

What is the highest level of education you have completed?

Primary or lower secondary education [ISCED 0,1
or 2]

1
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Upper secondary education [ISCED 3 or 4]

2

Tertiary education [ISCED 5 or 6]

3

Marital status
Q4.
3.
Single / Divorced / Widowed
4.
Married or living with partner

Do you have children living with you at home?
Q5.
5.
Yes
6.
No
What is the average net either monthly or annual income of your household in
Q6.
euros/pounds?
€ / GBP --------------- Monthly
€ / GBP --------------- Annual

Q7.

In your household, which best describes your role in the purchasing of a car?
1.
I am the only person who decides what car to buy in my household
2.
I share the car purchase decision-making with other members of the
household
3.
I never participate in the purchase process of a car in my household

Q8.

When was the last car purchased in your household?
1.
2.
3.
4.
5.

[If Q8=(1,2,3,4)] Who bought the last car in your household, who does it belong
to?

2.

Myself
Other family member

SELF-REPORTED PURCHASE PROCESS
Class and models

Q9.

[If Q8=(1,2,3,4)] Thinking of the last car you bought in your household, to which of

Universidad Nacional de Colombia Sede Bogotá - Facultad de Ciencias Económicas
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1.
2.
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Q8b.

In the last year (12 months)
Between 1 and 2 years ago
Between 2 and 5 years ago
More than 5 years ago
We have never bought a car at home
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the following vehicle class does it belong?
Micro-car (e.g. Smart Fortwo)
Supermini (e.g. Ford Ka)
Small family car (e.g. Renault Clio)
Large family car (e.g. VW Passat)
Executive car (e.g. Audi A6)
Roadster/Sport cars (e.g. Mercedes Benz SLK)
Sport Utility Care /SUV (e.g. BMW X3 and X5)
Small Multi Purpose Vehicle (MPV) (e.g. Opel Agila)
Large Multi Purpose Vehicle (MPV) (e.g. Ford S-Max)
I don‟t know. Please specify car make and model:……………………………

[If Q8=(1,2,3,4)]Thinking of the car/s you currently use in your household, which
type of engine of engine do they have?

Q10.

[More than one answer only if you or your family own more than one car]
1.
2.
3.
4.
5.
6.

When you buy your next car, which vehicle class would you like it to be?
Maximum 3 possible answers

Q11.
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7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
Q12.

Diesel
Gasoline
Alternative fuel
Hybrid
Electric
I don‟t know

Micro-car (e.g. Smart Fortwo)
Supermini (e.g. Ford Ka)
Small family car (e.g. Renault Clio)
Large family car (e.g. VW Passat)
Executive car (e.g. Audi A6)
Roadster/Sport cars (e.g. Mercedes Benz SLK)
Sport Utility Care /SUV (e.g. BMW X3 and X5)
Small Multi Purpose Vehicle (MPV) (e.g. Opel Agila)
Large Multi Purpose Vehicle (MPV) (e.g. Ford S-Max)
I don‟t know. Please specify car make and model:……………………………
When you buy your next car, which engine type would you like it to have?
Maximum 2 possible answers
1.

Diesel
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2.
3.
4.
5.
6.

Gasoline
Alternative fuel
Hybrid
Electric
I don‟t know

Dynamic of purchase process21

Q13.

[If Q8=(1,2,3,4)] If you think about the last car you bought, how important were the
following aspects in the purchase process? Please use a scale of 1 to 5 in which 1 is
not important at all and 5 is very important.

Past experience

1

2

3

4

5

Word of mouth

1

2

3

4

5

Brand loyalty

1

2

3

4

5

Advertisement

1

2

3

4

5

Active search

1

2

3

4

5

Q14.

[If Q8=(5)] If you were to buy a new car in your household, how important do you
think the following aspects would be in the purchase process? Please use a scale of 1
to 5 in which 1 is not important at all and 5 is very important.

Word of mouth

1

2

3

4

5

Brand loyalty

1

2

3

4

5

Advertisement

1

2

3

4

5

Active search

1

2

3

4

5

Q15.
[If Q8=(1,2,3,4)] When you bought your last car in your household, in the process of
making up your mind, did you buy one of the cars from the initial selection or added
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new cars to the ones you were initially considering?
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We chose one of the cars among the initial selection

Yes

No

We added some cars to the initial set during my search and evaluation process

Yes

No

Q15b. [If Q8=(5)] If you were to buy a new car in your household, in the process of
making up your mind, do you think you would buy one of the cars from an
initial selection or add new cars to the ones you would initially consider?

We would choose one of the cars among an initial
selection

Yes

No

We would probably add some cars to the initial set
during my search and evaluation process

Yes

No

MAIN ATTRIBUTES CONSIDERED

[If Q7=(1,2)] Last time that you bought a car, how important to you were each

Q16.

of the following considerations? Please use a scale of 1 to 5 in which 1 is not
important at all and 5 is very important.

Q16b. [If Q7=(3)] If you were to buy a car, when deciding what car to purchase, how
important to you would be each of the following considerations? Please use a
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scale of 1 to 5 in which 1 is not important at all and 5 is very important.

Not important

1

2

3

4

5

Very important

Price

Not important

1

2

3

4

5

Very important

Lifestyle preferences

Not important

1

2

3

4

5

Very important

Size

Not important

1

2

3

4

5

Very important

Fuel consumption / fuel efficiency

Not important

1

2

3

4

5

Very important

Maintenance costs

Not important

1

2

3

4

5

Very important
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Performance (acceleration, speed
etc.)

Not important

1

2

3

4

5

Very important

Security

Not important

1

2

3

4

5

Very important

Class / model specific taxation
and/or tax incentives

Not important

1

2

3

4

5

Very important

Type of power engine

Not important

1

2

3

4

5

Very important

Environmental impact in terms of
emissions

Not important

1

2

3

4

5

Very important

Customization of the car

Not important

1

2

3

4

5

Very important

Main attributes/factors considered
Q17.

To what extent do you agree with each of the following statements regarding your car
purchase experience? ([If Q7=(3)] If you have never participated in the process
imagine that you are considering purchasing one right now.) Please use a scale from 1
to 5 in which 1 means you completely disagree and 5 you completely agree with the
statement.
1

2

3

4

5

disagree
I am ready to pay more to guarantee
environmental protection for a more
ecological model

Completely

The car is selected among those
belonging to a certain price range

Completely

Agree
1

2

3

4

5

disagree

Completely

1

2

3

4

5

Completely
disagree

Completely
Agree

1

2

3

4

5

disagree
I select the car among those
belonging to a certain vehicle class
(e.g. mini, family car, SUV etc.)

Completely
Agree

disagree
I am ready to pay more for a more
fuel-efficient model

Completely

Completely
Agree

1

2

3

4

5

Completely
Agree
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Completely
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I select the car among those
belonging to a certain class based on
the engine type

Completely

Environmental effects (car emissions)
are the main factor in defining the
current class of car I choose

Completely

Environmental effects (car emissions
etc.) may push me to change the size
of the car (e.g. from SUV to mid-size
car)

Completely

Before choosing my car, I already
decided its size

Completely

1

2

3

4

5

Completely

disagree

Agree
1

2

3

4

5

Completely

disagree

Agree
1

2

3

4

5

Completely

disagree

Agree

1

2

3

4

5

Completely

disagree

Agree

Before choosing the car, I already
decided its engine type (e.g gasoline,
diesel, hybrid, biofuel etc.)

Completely

Before choosing my car, I already
decided the price range

Completely

1

2

3

4

5

Completely

disagree

Agree
1

2

3

4

5

Completely

disagree
Before choosing my car, I already
decided its price and maintenance
costs ranges

Agree

Completely

1

2

3

4

5

Completely

disagree

Agree

Information sources
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Q18.

How often do you perform the following tasks on the internet?

Every day
or almost
every day

At least
once a
week (but
not every
day)

At least once
a month (but
not every
week)

Less than
once a
month

Never

Use a search engine to find
information

5

4

3

2

1

Send e-mails with attached files
(documents, pictures, etc.)

5

4

3

2

1

Post messages to chatrooms,
newsgroups or an online
discussion forum

5

4

3

2

1
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Use the Internet to make
telephone calls

5

4

3

2

1

Use peer-to-peer file sharing for
exchanging movies, music, etc

5

4

3

2

1

Create a website

5

4

3

2

1

Use websites to share pictures,
videos, movies, etc.

5

4

3

2

1

Use a social networking site

5

4

3

2

1

Purchase goods or services
online / online shopping (e.g.
travel & holiday, clothes,
books, tickets, films, music,
software, food)

5

4

3

2

1

Keep a blog (also known as
web-log)

5

4

3

2

1

Instant messaging, chat
websites

5

4

3

2

1

Do home banking

5

4

3

2

1

Use online software

5

4

3

2

1

Use internet from my mobile
phone

5

4

3

2

1

Online gaming and/or playing
games console

5

4

3

2

1

1 Not
important
at all

2

3

4

5 Very
important

Internet

1

2

3

4

5

TV

1

2

3

4

5

Radio

1

2

3

4

5

Books

1

2

3

4

5

Newspapers, magazines

1

2

3

4

5

Specialized magazines

1

2

3

4

5

Family, friends and colleagues

1

2

3

4

5
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How important for you are the following sources of information about cars? Please use a
scale of 1 to 5 in which 1 is not important at all and 5 is very important.
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Advertising (e.g.printed leaflets,
billboards, etc.)

1

2

3

4

Experts (e.g. a car mechanic)

1

2

3

4

Q20.

5
5

During the purchase process for a new car, how often did you perform the following
tasks online, if at all? ([If Q7=(3)] If you have never purchased a car , imagine what you
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would have done)
Every day
or almost
every day

At least
once a week
(but not
every day)

At least once
a month (but
not every
week)

Less
than
once a
month

Never

I was
not
aware
of it

looked for information
about a new car on a
search engine

5

4

3

2

1

9

looked for car reviews
in specialized websites

5

4

3

2

1

9

read blogs about cars

5

4

3

2

1

9

participated in online
forums, asking
questions on car models

5

4

3

2

1

9

participated in social
networks sharing info
about cars

5

4

3

2

1

9

used email or websites
to ask opinions about
certain car(s)

5

4

3

2

1

9

used websites with car
comparison engines

5

4

3

2

1

9

reviewed car
manufacturers online
info

5

4

3

2

1

9

printed info from
manufacturers‟ website

5

4

3

2

1

9

Q21.

Overall, how useful was the information you got online? Please use a scale of 1 to 5
in which 1 is not useful at all and 5 is very useful.
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1

3.

2

3

4

5

CONTEXTUAL FACTORS

Environmental attitudes

For each of the statements below, please indicate whether or not the statement is
characteristic of you. If the statement is extremely uncharacteristic of you (not at
all like you) please fill-in a "1" on the answer sheet; if the statement is extremely
characteristic of you (very much like you) please fill-in a "5" on the answer sheet.
And, of course, use the numbers in the middle if you fall between the extremes.
1=extremely uncharacteristic
2=somewhat uncharacteristic
3=uncertain
4=somewhat characteristic
5=extremely characteristic

___1. I consider how things might be in the future, and try to influence those things
with my day to day behavior. 1 2 3 4 5
___2. Often I engage in a particular behavior in order to achieve outcomes that may
not give results for many years. 1 2 3 4 5
___3. I only act to satisfy immediate concerns, figuring the future will take care of
itself. 1 2 3 4 5

weeks) outcomes of my actions. 1 2 3 4 5
___5. My convenience is a big factor in the decisions I make or the actions I take. 1
2 3 4 5
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___4. My behavior is only influenced by the immediate (i.e., a matter of days or
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___6. I am willing to sacrifice my immediate happiness or well-being in order to
achieve future outcomes. 1 2 3 4 5
___7. I think it is important to take warnings about negative outcomes seriously,
even if the negative outcome will not occur for many years. 1 2 3 4 5
___8. I think it is more important to exhibit a behavior which has important distant
consequences than exhibit a behavior that has less-important immediate
consequences. 1 2 3 4 5
___9. I generally ignore warnings about possible future problems because I think
the problems will be resolved before they reach crisis level. 1 2 3 4 5
___10. I think that sacrificing now is usually unnecessary since future outcomes
can be dealt with at a later time. 1 2 3 4 5
___11. I only act to satisfy immediate concerns, figuring that I will take care of
future problems that may occur at a later date. 1 2 3 4 5
___12. Since my day to day work has specific outcomes, it is more important to me
than behavior that has distant outcomes. 1 2 3 4 5
Q23.

Thinking about the environment, how much do you agree with each of the following
statements?
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Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.
We are approaching the limit of the
number of people the Earth can support

Strongly

Humans have the right to modify the
natural environment to suit their needs

Strongly

When humans interfere with nature it
often produces disastrous consequences

Strongly

Human ingenuity will insure that we do
NOT make the Earth unlivable

Strongly

Humans are severely abusing the
environment

Strongly

The earth has plenty of natural resources

Strongly

Disagree

Disagree

Disagree

Disagree

Disagree

1 2 3 4 5 Strongly
Agree
1 2 3 4 5 Strongly
Agree
1 2 3 4 5 Strongly
Agree
1 2 3 4 5 Strongly
Agree
1 2 3 4 5 Strongly
Agree
1 2 3 4 5 Strongly
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if we just learn how to develop them

Disagree

Plants and animals have as much right as
humans to exist

Strongly

The balance of nature is strong enough
to cope with the impacts of modern
industrial nations

Strongly

Despite our special abilities humans are
still subject to the laws of nature

Strongly

The so-called “ecological crisis” facing
humankind has been greatly exaggerated

Strongly

The earth is like a spaceship with very
limited room and resources

Strongly

Humans were meant to rule over the rest
of nature

Strongly

The balance of nature is very delicate
and easily upset

Strongly

Humans will eventually learn enough
about how nature works to be able to
control it

Strongly

If things continue on their present
course, we will soon experience a major
ecological catastrophe

Strongly

Agree
1 2 3 4 5 Strongly

Disagree

Agree
1 2 3 4 5 Strongly

Disagree

Agree
1 2 3 4 5 Strongly

Disagree

Agree
1 2 3 4 5 Strongly

Disagree

Agree
1 2 3 4 5 Strongly

Disagree

Agree
1 2 3 4 5 Strongly

Disagree

Agree
1 2 3 4 5 Strongly

Disagree

Agree
1 2 3 4 5 Strongly

Disagree

Agree
1 2 3 4 5 Strongly

Disagree

Agree

Faith in others, perceived consumer effectiveness, perceived compromise

Q24.

How much do you agree with the following statements?

Most people are willing to pay
higher prices to protect the

Completely

1

2

3

4

5

Completely
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Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
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environment

Disagree

Most people do their part to protect
the environment

Completely

Agree
1

2

3

4

5

Agree

Disagree
My lifestyle can have an impact on
the environment

Completely

1

2

3

4

5

Completely

Completely
Agree

Disagree
It is too hard for someone like me to
do much about the environment

Completely

1

2

3

4

5

Completely
Agree

Disagree

Q24b. How much do you agree with the following statements?
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.
Vehicles that produces less pollution
are probably more expensive to buy

Completely

1

2

3

4

5

Agree

Disagree
Vehicles that produce less pollution
probably have lower performance

Completely

1

2

3

4

5

Q25

Completely
Disagree

Completely
Agree

Disagree
Vehicles that consume less fuel are
probably more expensive to buy

Completely

1

2

3

4

5

Completely
Agree

Some governments have already adopted taxes and incentives to increase the
number of cars with less environmental impact. Which of the following incentives
do you consider when selecting a car and/or calculating its full costs?
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1.
2.
3.
4.
5.
6.
7.

Registration tax based upon CO2 emission of the cars
Road tax based upon CO2 emission of the cars
Subsidy for purchase of less polluting/more fuel efficient car
Subsidy for scrapping old car
Subsidy for purchasing an electric or and hybrid car
Subsidy for purchasing alternative fuel cars (e.g. Bi-fuel, BioFuel, CNG or LPG)
Total or partial exemption to registration and circulation taxes for electric and hybrid
vehicles
8. I don‟t know , I‟m not aware of any government policies in favour to reduce CO2 em
CO2 emission from the passenger cars
Q26.

How much do you agree with the following statements? If you don‟t own a car
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imagine you have one.
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5
you completely agree with that statement.
The price of my vehicle is
highly affected by
environmental tax (e.g. carbon
tax)
I agree that my Government
may charge me, via the
circulation and registration tax,
for the environmental costs
generated by my car
I agree with a Government that
exempts electric vehicles from
taxes
Governments should support
the purchase of
environmentally friendly
(electric, hybrid, bi-fuel)
vehicles by providing with
more incentives
I believe that governments
should apply `road pricing‟ for
major metropolitan areas
I pay too much environmental
taxes on my car

Completely

1

2

3

4

5

agree

disagree

Completely

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Completely
agree

disagree

Q27.

Completely
agree

disagree
Completely

Completely
agree

disagree

Completely

Completely
agree

disagree
Completely

Completely
agree

disagree

Completely

Completely

How much do you agree with the following statements?

Fuel spending is an important
share of household budget

Completely

1

2

3

4

5

Completely
Agree
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Please use a scale from 1 to 5 in which 1 means you completely disagree and 5
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disagree
Cars that are more
environmentally-friendly
generate lower fuel
expenditure
I take into account the
average life of a car model
(until it needs to be changed
with a new one) in choosing
the car to buy
I take into account
maintenance costs for a car
model in choosing the car to
buy

Q28.

Completely

1

2

3

4

5

Completely
Agree

disagree

Completely

1

2

3

4

5

Completely
Agree

disagree

Completely

1

2

3

4

5

Completely
Agree

disagree

How much do you agree with the following statements? If you don‟t own a car
imagine you have one.
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.

If a new car would allow me to
reduce monthly fuel cost by at
least 20% without changing my
travel habits, I could accept to
pay a car purchasing price up to
20% higher
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I would be willing to purchase an
environmental friendly (electric,
hybrid and alternative fuels)
vehicle if it would allow me to
reduce monthly fuel costs by at
least of 20% without changing
my travel habits
Monthly costs for refuelling my
car have become unbearable for
my family budget

Completely

1

2

3

4

5

Agree

disagree

Completely

1

2

3

4

5

disagree

Completely
Agree

disagree

Completely

Completely

1

2

3

4

5

Completely
Agree
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4.

AWARENESS OF CAR USAGE ENVIRONMENTAL IMPACT

Q29 In your opinion, what percentage of the air pollution of your city/town is due to people
driving their personal vehicle?
.
[Please fill in the blank]
____ %
Q30

How much do you agree with the following statements?
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.

Cars contribute significantly to the world
greenhouse gases emissions (e.g. CO2)

Completely

Agree

disagree
Cars‟ pollution is not the main cause of
the deterioration of the environment

Completely

1 2 3 4 5 Completely
Agree

disagree

Q31

1 2 3 4 5 Completely

What is your preference in your daily commuting between driving your own car or
each of the other options? If you don‟t own a car imagine you have one.
Please use a scale from 1 to 5 in which 1 means you completely lean towards the use
of your private car for daily commuting and 5 you completely lean towards the use of

Strong preference for
private car

1

2

3

4

5

Strong preference for
alternative transportation

Bus

Strong preference for
private car

1

2

3

4

5

Strong preference for
alternative transportation

Tram

Strong preference for
private car

1

2

3

4

5

Strong preference for
alternative transportation

Car
pooling

Strong preference for
private car

1

2

3

4

5

Strong preference for
alternative transportation

Bicycle

Strong preference for

1

2

3

4

5

Strong preference for
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an alternative transportation option.
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private car

5.

alternative transportation

AWARENESS, CREDIBILITY/TRUST, EFFECT OF EXISTING LABELS

The following questions concern Car Labels containing information on cars fuel consumption,
CO2 emissions, and more broadly about the environmental impact of cars. According to a
directive of the European Commission, car manufacturers should mandatorily show these
labels next to all new cars offered for sale. Here‟s a few examples of such labels:
1 IMAGE OF LABELS TO BE INCLUDED HERE
Awareness and credibility/trust
Q32

How much do you agree with the following statements?
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.

I am familiar with car labels

Completely

1

2

3

4

5

Agree

Disagree
Car labels are easily recognizable
for me

Completely

1

2

3

4

5

Completely

1

2

3

4

5

Completely

1

2

3

4

5

Completely

1

2

3

4

5

1

2

3

4

5

Agree

Disagree
Completely
Disagree

Completely

1

2

3

4

5

Completely
Agree
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I don‟t trust the information of
car labels

Completely

Completely
Agree

Disagree
I believe that information
contained in car labels is
sufficient

Completely
Agree

Disagree
I believe that information
contained in car labels is truthful

Completely
Agree

Disagree
Car label is a symbol of a product
reliability

Completely
Agree

Disagree
I am unfamiliar with car labels

Completely
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Q33

Now think about the environmental labels and other information on many energyintensive products or products that generate pollution, such as labels on home
appliances like washing machines or refrigerators. How much do you agree with the
following statements regarding environmental labels?
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.

When I buy a product for
the first time, I read the
information carefully
I read the information only
when I buy a product for the
first time
I never look at the
information on the label

Completely

1

2

3

4

5

Agree

Disagree
Completely

1

2

3

4

5

1

2

3

4

5

Completely
Agree

Disagree

Q34

Completely
Agree

Disagree
Completely

Completely

People may have different reasons to look at environmental labels when they buy a
car. How much do you agree with the following statements regarding why other
people look at environmental labels?
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.
1

2

3

4

5

Agree

Disagree
Completely

1

2

3

4

5

Completely

1

2

3

4

5

Completely
Disagree

Completely
Agree

Disagree
To get a general idea of the
product

Completely
Agree

Disagree
To compare different classes
of vehicles

Completely

1

2

3

4

5

Completely
Agree
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To check the features of a
brand

Completely

Página

To check if what said in
advertisement is actually
true

Documentos FCE-CID Escuela de Economía N° 69
Marzo de 2016
To have an idea about
consumption

Completely

1

2

3

4

5

Completely
Agree

Disagree
To see if I can get a tax
exemption or tax credit

Completely

1

2

3

4

5

Completely
Agree

Disagree
Q35

People often claim they do not consider the information provided by the
environmental label when buying a car. How much do you agree with each of the
following reasons for not using the information from environmental labels?
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.

Because all cars pollute more
or less the same

Completely

1

2

3

4

5

Agree

Disagree
Because labels are not clear

Completely

1

2

3

4

5

Because people only care
about the price of the car

Completely

1

2

3

4

5

1

2

3

4

5

Completely

1

2

3

4

5

Q36

Completely
Disagree

Completely
Agree

Disagree
Because, once people select a
vehicle class, buying one
model or another does not
make a difference

Completely
Agree

Disagree
Because people choose
according to other parameters

Completely
Agree

Disagree

Completely

Completely
Agree

Disagree
Because it is hard to
understand what those labels
mean in terms of
environmental impact and
savings on gas consumption

Completely

1

2

3

4

5

Completely
Agree

When you actually use the information of environmental labels, how much do you
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agree with the following statements?
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.
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I check if what is claimed in
advertising is actually true

Completely

1

2

3

4

5

Completely
Agree

Disagree
I select a brand

Completely

1

2

3

4

5

Completely
Agree

Disagree
I compare different classes
of vehicles

Completely

1

2

3

4

5

Completely
Agree

Disagree
I get a general idea of the
product

Completely

1

2

3

4

5

Completely
Agree

Disagree
I get an idea about
consumption

Completely

1

2

3

4

5

Completely
Agree

Disagree
I get info on whether I can
get a tax exemption or tax
credit

1

2

3

4

5

Completely
Agree

Disagree
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Please consider the car shown below together with its corresponding information

1

2

3

4

5

6

7

8

9

10
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Q38.

How environmentally-friendly do you think this car is? Please use a scale from 1 to 10
in which 1 means that the car is “not at all” and 10 means “very much” environmentalfriendly

1

2

3

4

5

6

7

8

9

10

Q39. How fuel-efficient do you think this car is? Please use a scale from 1 to 10 in which 1
means that the car is “not at all” and 10 means “very much” fuel-efficient.
1

2

3

4

5

6

7

8

9

10

Q40. How environmentally-friendly do you think this car is compared to other similar type of
cars? Please use a scale from 1 to 10 in which 1 means that the car is “not at all” and 10 means
“very much” environmentally-friendly compared to similar cars.
1

2

3

4

5

6

7

8

9

10

Q41. [If Q8=(1,2,3,4)] How environmentally-friendly do you think this car is compared to the
car/s in your household? Please use a scale from 1 to 10 in which 1 means that the car is “not at
all” and 10 means “very much” environmentally-friendly compared to the car you drive.
1

Q41

2

3

4

5

6

7

8

9

10

Please think about the eco-label that you have just seen. How much do you agree with
each of the following statements regarding that eco-label?
Please use a scale from 1 to 5 in which 1 means you completely disagree and 5 you
completely agree with that statement.

I barely remember the information
contained on the eco-label

Completely

1

2

3

4

5

Agree
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Disagree
The information contained on the
eco-label was easy to understand

Completely
Disagree

Completely

1

2

3

4

5

Completely
Agree
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The information contained on the
eco-label was clear

Completely

1

2

3

4

5

Agree

Disagree
The eco-label made me aware that
the car I drive is not the most
environmentally-friendly
I was already aware of this kind of
information and it is unlikely that it
will affect my car purchase
decisions
It is possible that the information
on the eco-label will convince me
in the future to switch from one car
class to another

1

2

3

4

5

Agree

Disagree
Completely

1

2

3

4

5

1

2

3

4

5

Disagree

Completely
Agree

Disagree

Completely

Completely
Agree

Disagree

Completely

Completely

1

2

3

4

5

Completely
Agree
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The eco-label contained
information that is very important
and relevant for me

Completely

Completely
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4.3. Treatment visual stimuli: 5 labels online
Label
1

Label
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2

Label

Basic
Vertical layout and Absolute
classification

Basic
Vertical layout and Absolute
classification

Basic

Running Costs

Lost Saving on
Fuel
No

Fuel Economy

Running Costs

Lost Saving on
Fuel

Fuel Economy

Per 5 years

No

No

Running Costs

Lost Saving on
Fuel

Fuel Economy

Per mile or KM

No
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3

Label

Basic
Vertical layout and Absolute
classification

No

Additional costs

No

Running Costs

Lost Saving on
Fuel

Fuel Economy

No

Loss

No

Running Costs

Lost Saving on
Fuel

Fuel Economy

Label

Basic
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4

Vertical layout and Absolute
classification
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5

Label

Basic
Vertical layout and Absolute
classification

No

No

Yes

Running Costs

Lost Saving on
Fuel

Fuel Economy

No

No

No
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Control

Vertical layout and Absolute
classification
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4.4. Treatments visual stimuli
General Format

Additional Element (AE)

Web Link

1

Only GE

Class

Yes
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Promotional Material (PM
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General Format

Additional Element (AE)

Web Link

2

Text + GE

RC salience

Yes
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PM
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General Format

Additional Element (AE)

Web Link

3

Text + GE

RC small

No
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PM
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General Format

Additional Element (AE)

Web Link

4

Only GE

RC small

No
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PM
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General Format

Additional Element (AE)

Web Link

5

Only GE

Class

No
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PM
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General Format

Additional Element (AE)

Web Link

6

Text + GE

Class

Yes
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PM
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General Format

Additional Element (AE)

Web Link

7

Only GE
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Variable
Control ID
Class size

Class engine/fuel

Brand
Model
Variant
Price
NCAP
Engine cc
Acceleration
Max Speed
Seats
Fuel Economy

Weight
Trunk capacity
Lost Savings
Savings on fuel
spending
Circulation tax

Description
Code that identifies a specific car variant. It is an integer with three digits (from 001 to
470).
It represents the specific segment to which the car variant belongs. the possible
segments are 10: Micro cars; Superminis; Small family cars; Large family cars
Executive cars; Roadsters; Economic Sport Utility Vehicles; Expensive Sport Utility
Vehicles; Small Multi-Purposes Vehicles; Large Multi-Purposes Vehicles.
It is constituted by 5 classes: Diesel powered engine (all classes of the “size” criterion);
Gasoline powered engine (all classes of the “size” criterion); Alternative fuels powered
engine (e.g.Bi-fuel, BioFuel, Natural gas native or derived cars powered engine (all
classes of the “size” criterion); Hybrid (only for the following classes of the “size”
criterion: Small family Classes; Large Family Classes; Executive cars; Small of
roaders; Large of roaders; small and large MPV); Electric powered engine (only for the
following classes of the “size” criterion: Micro car, Supermini and Small family Car).
It allows identifying the specific brand of the car.
It allows identifying the commercial name of the selected car.
It contains the specific car variant commercial identification code as it is presented in
the advertising material of the car manufacturer.
It contains the average price of each car variant – with and without taxes – calculated
on the bases of the car variants prices in the 10 EU countries selected for the study.
It contains the degree of security based upon the Euro NCAP
In contains the cubic centimeter in “cc”
It contains the acceleration from 0 to 100 km/h or 0 to 100 miles/h (in seconds)
It contains the Max speed in “km/h” or “miles/h”
It contains the number of seats
It contains the consumption per 100 km (first column) and per 100 miles (second
column) of each car variant. For the petrol, diesel and alternative fuel car variants the
consumption is calculated in “litres” per 100 km or per 100 miles. For hybrid car
variants are reported only the consumption, in “litres” every 100 km or 100 miles, of
the traditional powered engine. A full hybrid consumption calculation that also
includes the consumption of electric powered engine. For electric passengers car
variants the consumption is expressed in “kwh” every 100 km or 100 miles.
It contains car weight in “kg”
It contains the minimum trunk capacity in “dm3” and the maximum trunk capacity in
“dm3”.
It represents the additional costs that the owner of a given car variant have to pay with
respect to the owner of a “best in class” car variant.
It represents the amount of savings on fuel spending of an electric vehicle compered
with the fuel spending of the “best in class” of conventional vehicles of the same
category.
It provides, in national currency, the value of the circulation tax for the first year of
matriculation of the car variant.
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Variable
Upstream emission
(FEV and HY)
Tailpipe emission
Running Cost
German
Classification
(Absolute)
Label info (Abs –
Rel)
HY Vehicle
consumption

It contains whether the label information is shown in absolute or relative terms.
It allows calculating the consumption in KWheq/100km of the hybrid car variants in
the database
It contains the Miles Per Gallon
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MPG

Description
It represents the “gCO2eq” emitted by the electric production system to provide the
needed quantity of kWh to recharge a battery pack of the car variant.
It contains tail pipe CO2 emissions in “g/km” or “g/mile”
It represents the costs in national currency of the consumption costs of each car variant
in the database.
It associates a letter to each car variant and it is based on the level of emission of the
car variant (column “BL”) and thresholds defined by the German law.
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