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1. Introduction The purpose of the paper is to shed more light on the nuanced
relationship between price and demand for green electricity by
More than six million residential and business customers answering the following research questions:

worldwide buy green electricity (REN21, 2010). In so doing, they

may contribute to the development of new renewable energy 1. What is the influence of perceived benefit on explaining consumer
capacity. However, there is still a gap between positive attitudes decisions to purchase green electricity, and what are the key
towards renewable energy, which typically is in the 80% range in components of this benefit?

many countries, and actual purchasing behaviour for green 2. What is the relative role of price in explaining barriers to
electricity, which is often in the single-digit percent range. The purchasing green electricity?

price premium for green electricity is often referred to as a key 3. How can green electricity marketers or policy makers increase the
factor in explaining the gap between attitude and behaviour perceived benefits of purchasing green electricity?

(Borchers et al.,, 2007; Farhar, 1999; Kotchen and Moore, 2007;

Menges et al., 2005; Roe et al., 2001). While this seems intuitively These research questions will be answered by drawing on the

plausible from an economic point of view, there is some puzzling
counter-evidence. For example, marketers in the Netherlands and
some other countries offer green electricity products where the
price premium is minimal, zero or even negative, and yet customer
demand remains relatively modest (Bird et al., 2002, pp. 524-525).
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results of a field experiment among 1163 electricity customers in the
city of St. Gallen (Switzerland), which was designed based on the
Theory of Planned Behaviour (Ajzen, 1988, 1991).

The structure of the paper is as follows. Section 2 reviews
relevant literature on green electricity marketing and the influence
of information on environmental behaviour, and concludes with a
causal model linking consumer attitudes and behaviour. Section 3
presents the methodology of the empirical survey. Section 4
presents and discusses main results, section 5 highlights some
limitations of this study that can provide starting points for
further research, and section 6 concludes the paper with
implications for green electricity marketing and renewable energy
policy.
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2. Literature Review
2.1. Green Electricity and the Private Provision of Public Goods

Green electricity can be considered a privately provided good with
public benefits (Clark et al., 2003; Kotchen, 2006; Kotchen and Moore,
2007; Menges et al., 2005). These benefits, or positive externalities,
include, for example, avoided emissions of conventional power
generation, contribution to job creation in the renewable energy
industry, and reduction of resource import dependence. However,
green electricity is not a purely public good, since its purchase
involves a private cost. Market diffusion of green electricity is
characterized by a social dilemma (Palfrey and Rosenthal, 1988),
which weakens the link between attitudes and behaviour, and
consumers' willingness to voluntarily contribute to the public good
(Andreoni, 1988; Bergstrom et al., 1986), resulting in strategic
behaviour such as free riding or waiting for others before taking
own action.

While the private cost of purchasing green electricity is obvious, the
private benefits of this behaviour are less clear. In contrast to the
purchase of other environmental products, such as organic food, the
positive implications of buying green electricity are rather intangible
(Byrnes et al., 1999; Markard and Truffer, 2006; Wiistenhagen, 2000).
Rather than direct health benefits as in the case of organic food, the
private benefits of purchasing green electricity can for example be a
positive contribution to achieving societal goals like the development
of future energy technologies or an increasing share of renewable
energy. However, it is conceptually challenging to link personal
behaviour to these outcomes since they may be remote in space and
time. Capturing such private benefits of a collective good might then be
a significant motivation to contribute (e.g. effect on local employment,
landscape and health improvement, contribution to energy price
stability, etc.). A more direct personal benefit might be to reduce one's
personal carbon footprint or respect other personal values. Another set
of benefits is tied to social interaction effects. The act of purchasing
green electricity may provide the consumer with a feeling of being part
of a network of peers, and hence be reinforced by bandwagon effects
(Wiser, 2007) or increasing returns (Arthur, 1989).

While conventional economic analysis would suggest that custo-
mers only buy goods for their private benefits, the theory of privately
provided public goods (Bergstrom et al., 1986; Andreoni, 1988) can help
explain the empirical evidence that people do indeed buy green
electricity by pointing to different types of altruism (cf. Litvine, 2008).
Pure altruism refers to a behaviour that is only driven by the desire to
increase the public good in order to enhance collective well-being. At
the other end of the spectrum, pure egoists showing no altruism will
only buy when there is private benefit for them and their peers. In our
survey, we consider such benefits through tangible (local) outcomes of
development of renewable energies. Between these two extremes,
impure altruism is defined in our survey as a motivation where the
individual derives private satisfaction only from contributing to the
public good (warm-glow of giving), and from the contribution of others
(social interactions; cf. Andreoni, 1990; Menges et al., 2005; Rose et al.,
2002; Brekke et al., 2003; Ek and Séderholm, 2008). Arguably, impure
altruism is empirically more widespread than either pure altruism or
pure egoism, and it has been demonstrated to be a significant predictor
for pro-environmental intentions (De Groot and Steg, 2010).

The aspect of private versus public benefits and forms of altruism
can be linked to the diffusion of green electricity among different
customer segments. Wiistenhagen (2000) distinguishes dark green,
light green and other customers. Dark green customers are early
adopters of eco-products, buying early on for the pure sake of the
public benefit. At the other end of the spectrum, customers who do not
care about the environment will not be reached until they perceive
green electricity to have a higher private benefit than conventional
electricity. Between those two extremes, there is a large segment of

light green customers that can also be referred to as the target group
“beyond the eco-niche” (Wiistenhagen, 2000). Those light green
customers buy green electricity partly for its private benefits, but partly
also for varying degrees of impure altruism. Consequently, we consider
the perceived personal benefit of buying green electricity to be a
combination of the different forms of altruism.?

Many studies have investigated the willingness to pay (WTP) for
green electricity in various countries (Borchers et al., 2007; Byrnes
et al., 1999; Farhar, 1999; Hansla et al., 2007; Roe et al., 2001; Rose
et al, 2002; Wiser, 2007). Between 40% and 70% of European
households state a positive willingness to pay extra for green
electricity, and between 27% and 50% say they would accept a 5%
premium on their bill (Eurobarometer, 2005; Palmer, 2003). While it
is hard to describe a clear socio-demographic profile of the typical
green electricity customer, factors that have been to shown to be
positively correlated with WTP in previous studies are membership in
environmental organizations, having children, a liberal political
orientation, and knowledge about energy issues. Clark et al. (2003),
Hansla et al. (2007), Kotchen and Moore (2007), Poe et al. (2002), and
Rose et al. (2002) point to strategic and psychological determinants of
WTP for green electricity and actual purchase, including altruistic
motivations, environmental awareness and self-transcendence
values, and Wiser's (2007) contingent valuation survey points to
social and normative influences on the purchasing decision.

An important contribution of our survey is to go beyond previous
studies in two ways: 1) We consider a more comprehensive set of
underlying factors that determine customer preferences for green
electricity (see Appendix 1), and categorize them in a conceptual
model based on the Theory of Planned Behaviour (TPB), 2) we
investigate how these motivational factors are linked to behaviour in a
real-life context by designing and conducting a large-scale field
experiment.

2.2. From Attitudes to Action: The Theory of Planned Behaviour

The Theory of Planned Behaviour (Ajzen, 1988, 1991) is a widely
used model in social psychology. It provides a useful framework for a
deeper analysis of factors determining purchase decisions related to
green electricity. While the Theory of Planned Behaviour (TPB) has
been widely used to explain environmental behaviour (Kaiser and
Gutscher, 2003; Kaiser et al., 2005; Kalafatis et al., 1999; Oreg and
Katz-Gerro, 2006; Ozcaglar-Toulouse et al., 2006; Sparks and
Shepherd, 1992; Bamberg and Schmidt, 1998; Fishbein, 1995;
Fishbein and Ajzen, 2005, 2010; Heath and Gifford, 2002), only few
studies have used elements of this approach to investigate attitudes
and behaviour related to renewable energy and green electricity
(Bang et al., 2000; Peters and Feldman, 2001). One of the main
advantages of TPB for analysing environmental action is its ability to
consider a large set of complex determinants in a relatively simple
framework. Behaviour is explained through just three main variables:
attitude toward behaviour (Ag), subjective norms (SN) and Perceived
Behavioural Control (PBC). While this reduction of complexity is
useful, the predictive power of the TPB model has often been
improved by extensions to the three main variables.

In designing our survey, we selected three additional concepts
(Fishbein, 1995) which proved to be accurate determinants of
environmental behaviour in previous research:

- personal norms refer to feelings of moral obligation to act pro-
environmentally (Ek and S6derholm, 2008; Harland et al., 1999;
Heath and Gifford, 2002; Kaiser et al., 1999; Kotchen and Moore,
2007; Parker et al., 1995; Steg et al., in press),

2 This hypothesis is supported through the concept of “multiple motives” and its
importance for explaining pro-environmental behaviours (cf. Lindenberg and Steg,
2007; Steg et al., in press).
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Fig. 1. Conceptual model — explaining green electricity purchases with TPB approach.

- perceived self-efficacy (PSE) refers to the individual's perception
that his/her effort is efficient and useful to attain a desired goal
(Bandura, 1977, 1997). PSE is widely acknowledged as a central
action factor in explaining pro-environmental behaviour (Bamberg
and Méser, 2007; Fishbein, 1995; Kaiser and Gutscher, 2003; Pieters
et al., 1998).

expected guilt refers to a feeling of moral regret that an individual
will experience if not behaving pro-environmentally (Ajzen and
Fishbein, 2005; Heath and Gifford, 2002; Kaiser, 2006; Kaiser et al.,
1999; Manstead, 2000).

At the essence of TPB is a two-stage action model, which we apply
to the case of green electricity purchasing behaviour in Fig. 1. In the
first stage, three categories of beliefs concerning the purchase of green
electricity can be characterized: the expected consequences of buying
green electricity (behavioural beliefs); how the customer expects
important referents to approve (or disapprove) his purchases of green
electricity as well as the action level of others (normative beliefs); how
easy or difficult he perceives the act of purchasing green electricity
and the presence of factors that may further or hinder performance of
this behaviour (control beliefs). The three main variables used to
explain a given behaviour (Ag, SN and PBC) are formed from the
aggregation of these beliefs. Together the three predictive variables
(and extensions) set the level of behavioural intention. In the second
stage of the model, this behavioural intention, together with a direct
influence from perceived behavioural control (PBC) in a given
situation, determines actual purchasing behaviour.

The TPB is based on a subjective expected utility logic, which does
not explicitly recognize that individual behaviour may also be rooted
in altruistic values. However, the three categories of beliefs consid-
ered in the TPB may be linked to the forms of altruism we outlined
above. The beliefs concerning the consequences of green electricity on
others (pure altruism), or on oneself and one's peers (egoism) are
considered through the variable Ag (attitude towards behaviour). The
beliefs concerning inter-personal links (impure altruism) may be
considered through SN (moral, injunctive and descriptive norms).
And finally, PBC's extension to include Perceived Self Efficacy allows
us considering the moral component of impure altruism (Goeree et al.,
2002; Hausman and McPherson, 1996). The variable PBC can also take
into account information asymmetries (distrust in the market,
impression of ignorance, signal offered by the others' choice, etc.)
and rational aspects linked to the perception of control (time, income,
inability to operate the purchase, etc.).

2.3. Using Information to Promote Pro-Environmental Behaviours

Providing information is one of the main strategies used in
intervention studies or field experiments explaining how to promote
pro-environmental behaviours (Bator and Cialdini, 2000; Bamberg
and Schmidt, 1998; Cialdini, 2003; Hopper and Nielsen, 1991; Schultz,

3 The TPB model assumes that the three variables are independent of each other,
however interaction effects are also conceivable.

1998; Verplanken and Wood, 2006; cf. also Fishbein, 1995, Jackson,
2005; Stern, 1999). Information may be provided through various
channels, such as workshops, discussion groups, mass media, tailored
information, experimental tasks, etc. A set of key variables is generally
targeted by interventions, as it accounts for most of the variation in a
wide range of behaviours (Fishbein, 1995): intentions, skills,
environmental constraints, norms, self-standards, emotional reac-
tions, and self-efficacy. In their review of studies aimed at changing
energy conservation behaviour, Abrahamse et al. (2005) point out
that several interventions also focus on increasing households'
awareness of environmental problems, behavioural consequences,
and personal responsibility. According to Schwartz's norm-activation
model, this kind of information is supposed to influence personal
norms, a process at the heart of several studies (cf. Lindenberg and
Steg, 2007; Stern, 1999). Public information activating altruistic
values and moral norms can indeed encourage behaviour at an
individual or community level, even if the targeted action is running
contrary to pure private incentives and there is a risk of free riding.
Nyborg et al. (2006) develop a theoretical model that predicts that
policy makers or marketers can potentially achieve major changes in
consumer behaviour through advertising that changes consumers’
impression of the green alternative's market share. Reiss and White
(2008) stress how public appeals and information about costs of a
collective action failure have encouraged most of households to
reduce their energy consumption during the Californian energy crisis
in 2000/2001 (“I want to do my part”), and Jacobsen (2010) shows
how following the release of Al Gore's documentary An Inconvenient
Truth, residential purchases of voluntary carbon offsets increased by
50%.

One of the challenges of intervention studies focused on using
information to influence pro-environmental behaviour is that the
resulting changes in behaviour may be short-lived, especially when
the impact of an action appears to be small, or strong habits are
present. While this problem can partly be overcome by providing
incentives and/or clarifying benefits (Stern, 1999), creating lasting
impacts requires consideration of a broader set of determinants for
action, and notably satisfying different motivations and expected
outcomes from contributing to green electricity. However, among the
thirty-eight surveys examined by Abrahamse et al. (2005) and
numerous other interventions surveyed, only very few adopt a
comprehensive approach targeting different categories of beliefs
and action factors that could be able to change the individual's
perceived benefit, intention and behaviour. Our study intends to
overcome these shortcomings of pure information campaigns by
taking a more comprehensive approach, based on the Theory of
Planned Behaviour. The TPB model allows to take into account the
causal chain from beliefs to action, where information can indeed
create new salient beliefs or make existing beliefs more prominent in
a particular situation, hence strengthening behavioural intentions and
consequently increasing likelihood of pro-environmental action. In
comparison to previous field experiments taking a TPB approach
(Ajzen, 2002c; Bamberg and Schmidt, 1998; Fishbein, 1995; Fishbein
and Ajzen, 2005, 2010; Heath and Gifford, 2002), a unique aspect of
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our experimental design is that we address each of the belief
categories separately by providing targeted information to each of
the five experimental groups.

3. Methods, Data, and Sample

The data presented here are based on a survey among residential
electricity customers in the city of St. Gallen (Switzerland) conducted
between September 2006 and January 2007. At the time of the survey,
the municipal utility, Sankt Galler Stadtwerke, had been offering
green electricity products for five years: Aquapower, a product based
on 100% hydropower, priced at a premium of about 10%, and Solar
Power, a pure PV product mostly supplied from local plants, priced at
a premium of about 400%. The total number of subscribers for these
two products had remained in the low single-digit percent range. As
the Swiss electricity market is not liberalized yet, no competitors have
conducted aggressive marketing campaigns for (green) electricity, so
existing customers had mainly been acquired through occasional bill
inserts, and overall awareness of the existing product offerings was
relatively low outside a core of environmentally aware customers.

After a pre-survey by phone, the invitation to participate, with URL
and login, was sent out as a paper bill insert to more than 31,000
private electricity customers of the municipal utility. 1380 customers
participated in the online survey, of which 1192 respondents
completed the full questionnaire (response rate: 4.3%). After some
data cleaning, a final sample of 1163 respondents was used in the
analysis. The final sample consisted of 1007 (86.5%) respondents who
were not currently buying green electricity, and 156 (13.5%) who
were already green electricity customers.

The online questionnaire of the main survey consisted of four main
parts. After an introduction page explaining that the University of St.
Gallen was surveying inhabitants' views on energy and environmental
issues in order to develop a public information campaign and to
improve the provision of electricity services in their region, part 1 of
the questionnaire asked for general personal preferences on energy
and environmental issues. In part 2, the sample was divided into six
groups, one control group and five experimental groups that were
exposed to information targeted at specific belief categories of the TPB
model presented in Fig. 1.* The information provided to groups Gag:
and Gap, was targeting the variable attitude towards purchase, with
the first group highlighting social benefits and the second group
highlighting the private benefits of purchasing green electricity.
Group Gsy was exposed to information targeting subjective norms.
Group Gppc received information influencing perceived behavioural
control, and finally group Gixea Was exposed to a mix of the
information provided to the other four experimental groups.
Examples for the information provided to each of the groups are
described in Table 2. Part 3 of the questionnaire was the same for all
groups again, and measured the independent variables of the model
as well as the intention to purchase green electricity. Finally, part 4 of
the questionnaire asked for a number of socio-demographic variables.

Four months after the main survey, we conducted a short follow-up
survey with a subset of the sample by phone (N=22) and internet
(N=331), asking for news and events that may have influenced their
intention to purchase green electricity. In parallel, we registered all the

4 Based on the cognitive methodology and persuasion literatures, we involved
respondents in the processing of information, increasing personal relevance and
treatment impact (cf. Bator and Cialdini, 2000; Jackson, 2005; Krosnick, 1999;
Pratkanis and Greenwald, 1993; Petty et al., 1983; Sudman et al., 1996). We notably
asked each respondent on a 5-points Likert scale how useful the specific items of
information would be to help the consumer's decision between conventional and
green electricity, and whether it should hence be part of a public information
campaign on green electricity.

Table 1
Characteristics of sample versus reference person of average Swiss household.

Sample Switzerland average
(N=1163) (%) (BFS 2005, 2007) (%)

Sex Male 65.6 63.2
Female 344 36.2
Age 18-24 years 8.0 3.6
25-54 years 65.6 59.0
more than 55 years 26.4 374
Monthly Income less than 3000 CHF 13.6 13.9
(household)*  3001-6000 CHF 389 27.1
6001-10,000 CHF 334 40.6
more than 10,000 CHF 14.2 17.4
Electricity green electricity 135 4
choice” default electricity 86.5 96

2 Source: Bundesamt fiir Statistik [BFS] (2007), Assumption: 1.45 working people per
household.
b Source for Swiss average: own estimates based on various sources.

new subscriptions to green electricity in the city of St. Gallen and
determined whether they occurred from participants of the survey or
customers outside our sample. 25 of the 331 participants of the internet
version of the follow-up survey were new subscribers, and 17 of them
indicated that participating in the main survey had a positive influence on
their decision to become a green electricity customer, while most of these
new subscribers said other events and information in four-month period
after the survey had not consciously influenced their decision to purchase.

Table 1 provides a summary of the characteristics of the 1163
respondents participating in the main survey. Overall, the sample provides
reasonable representativeness compared to the average Swiss household
with a few exceptions. Young adults (<24 years) are somewhat over-
represented (8.0% vs. 3.6% among all Swiss households) in our sample,
while people older than 55 years are somewhat underrepresented (26.4%
vs. 37.4%), which may be a result of the fact that the survey was conducted
online. Similarly, the average income in our sample is slightly below Swiss
average, with the strongest deviation in the second to highest income class
(33.4% vs. 40.6%). As for gender, the sample almost perfectly matches the
distribution of the household reference persons as defined by the Swiss
official statistics (BFS 2005), however, compared to the general
population, men are clearly over-represented. One reason is that the
invitation to participate was sent out to the standard bill recipient of the
municipal utility of St. Gallen, and the default for those recipients in multi-
person households is the man. The most significant deviation from the
overall population is that green electricity customers are over-represented
by about a factor of 3 in our sample, as might be expected in a survey on
this topic through some degree of self-selection bias. Since our aim was
not primarily representativeness, but rather to understand the motivation
and action of those customers who had positive intentions, but not
subscribed yet, we excluded the 156 existing green electricity customers
from the overall sample for the analysis presented in this article Table 2.

4. Results

We report the findings from our empirical survey in three parts. First,
we present the results on determinants of intention and action within the
standard TPB model and an extended model. Indeed, as pointed out by
Fishbein (1995), the factors explaining intention and action should be the
main determinants of behavioural change. Second, we compare changes
in behaviour between the experimental groups and the control group.
Third, we discuss the role of perceived benefit in moderating the
relationship between price and decision to purchase.

4.1. Determinants of Intention and Action

Table 3 shows the results of two models: Model 1 represents the
standard TPB model as introduced in Fig. 1, where Model 1a assesses



Table 2

Description of four experimental groups [note: a fifth experimental group was treated with a mix of the information provided to the other four groups (Gnmixeqa); the control group did not receive any information].

Experimental Group

GAB‘I

GABZ

GSN

GPBC

Targeted TPB variable

Attitude toward behaviour

Attitude toward behaviour

Subjective norms

Perceived behavioural control

Belief family
(variable components)

Type of altruism

Examples of information
provided to participants

Behavioural beliefs (1 — social benefits): Is it
likely that purchasing green electricity will
lead to positive outcomes? Does green
electricity purchase have a real impact on
social benefits (health, environment, future
generations, etc.)?

Pure altruism: concerned with the global
level of contribution, interested in the
positive outcomes of green electricity for
others, society, and future generations.

— Efficiency of paying a premium: Each kWh
purchased =1 polluting kWh avoided;
impact on stimulating growth of renewable
energy;

— To reinforce the customers' confidence
in... 1) the use of the premium (current use,
new capacities and technology
development); 2) the justification of
premium levels based on production cost; 3)
the credibility of the certification institution;
— Stability of the renewable energy projects,
actual and future growth in production;

— Pollution avoidance: equivalence of total
purchases in terms of avoided radioactive
waste, greenhouse gasses and global
pollution.

Behavioural beliefs (2 — private benefits): Is
it likely that purchasing green electricity will
lead to positive outcomes? Does green
electricity purchase have a real impact on
private benefits (“now, here, for me and my
peers”)?

Egoism: concerned with the visible and
tangible outcomes of purchasing green
electricity (direct benefits on the private
sphere)

Same information as for Gagy, but reducing it
to the household level in terms of time and
space.

Other information:

— Emphasizing the local proximity of the
renewable energy projects (pictures, etc.)

— Emphasizing the co-benefits of green
electricity on personal health, energy price
stability, energy self-sufficiency, and
employment levels (on national and regional
levels).

Normative beliefs: Does purchasing green
electricity enable me to conform with
expectations of my reference group
(injunctive), and to fulfill some moral
obligations (personal)? Are enough people
purchasing green electricity to make it a
norm (descriptive)?

Impure altruism: private satisfaction derived
from the individual contribution itself,
without asking for results. Interested in the
social interaction created by green electricity
purchase.

— Actual green electricity purchase rates for
Switzerland and St. Gallen;

— A large part of Swiss households are
willing to act more environmentally friendly
if they observe that others do the same (poll
results);

— How many Swiss households favor
development of renewable energies (poll
results);

— Purchasing green electricity as taking part
in a progressive citizen movement
(leadering);

— Prominent citizens buy green electricity
(imitation);

— Planned publication of a list of all green
electricity customers in the city will show
who is acting and make others aware of own
contribution.

Control beliefs: Is purchasing green
electricity easy to do and can I overcome the
obstacles [ am expecting (perceived
simplicity)? Can I make a beneficial choice
and then act (skills, information, and
resources such as time or money) (internal
and external control)? Will my contribution
help reach general expected outcomes such
as an increased share of renewable more
quickly (perceived self-efficacy)?

Impure altruism: private satisfaction derived
from the individual contribution itself, with
some concern about the concrete efficiency
of his/her own contribution. Interested in the
social interaction created by green electricity
purchase.

— Emphasizing the level of reliability and
control over the process, from the
household's purchase to the production of
“green electrons”;

— Ease of purchase (convenience, multiple
product options, simple process, etc.);

— Possibility to return to conventional
electricity supply without obstacles
(individual control of the decision);

— Possibility to request more information
about green electricity at any time; all
households in the city have equal access to
information; presentation of organizations
providing free information about green
electricity and renewables;

— Purchasing green electricity is a pro-
environmental action requiring a small
effort; in the absence of political support
schemes, growth of renewable energy in
Switzerland depends on household
contributions; purchasing decision leads to
decreasing prices through scale effects.

99%
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Table 3
Factors determining intention to purchase and actual behaviour.

467

INTENTION? Model 1a (N=170) Model 2a(N=170) ACTION® Model 1b (N=1007) Model 2b (N=1007)
Coeff. B (t value) Coeff. B (Std. Err.) Coeff. B (t value) Coeff. B (Std. Err.)

Ag 0.52" (7.68) 0217 (2.75) Intention 0.52 (0.07) 0.27*** (0.08)

PBC 0.227 (3.42) - PBC 0.25% (0.11) -

SN —0.02 (—0.25) -

Perceived simplicity - 0.14™* (2.21) Personal norms - 0.32** (0.15)

Benefit certainty - 045" (5.65) Perceived Self-efficacy - 0.11™* (0.08)

General WTP - 0.587 (0.15)
Adj. R? (AR?) 0319 0.437 (+0.118) Nagelkerke R2 () 0.191 0.287 (+0.089)

F stat. (df) 27.397 (3;166) 32.41% (4;158)

¥2 stat. (df) [adding stat] 424.4 (2)7 [—-78.71] 379.3 (5)7 [—17.75]

** p<0.05; *** p<0.01; ¥ p<0.001.

¢ Data on intention was taken from the control group only in order to avoid bias from the information treatment.
b Data on action was taken from all groups except those who had already purchased green electricity at the time of the survey, due to the small number of new green electricity

subscriptions in the control group.

¢ As R2 statistics cannot be exactly computed for logistic models, an approximation is evaluated.

the variables that influence the intention to buy green electricity,’
whereas Model 1b looks at actual purchasing behaviour. Model 2
represents a different approach, where additional variables® were
taken into account, namely perceived simplicity” and benefit certainty
as factors influencing intention (Model 2a), and personal norms,
perceived self-efficacy and general willingness-to-pay® as factors
influencing behaviour (Model 2b). For behavioural intention, the
analyses were conducted with the control group only in order to
increase external validity and reduce potential bias through the
information treatment in the experimental groups. However, due to
the small number of purchases in the control group, we included all
other groups in the models assessing actual behaviour.

Model 1a presents the results of the regression of intention within
the basic TPB model. The final linear model® predicts intention
accurately [F(3;166) =27.39; p<0.001] and the three TPB variables
together explain 32% of the intention variance. Compared to other
studies of environmental behaviour, this is a reasonable value. With the
exception of Kaiser and Gutscher's (2003) survey aggregating various
pro-environmental actions, which had significantly higher explanatory
power (R2=281%), TPB studies usually explain between 20 and 40% of
the variance (e.g. Harland et al., 1999; Ozcaglar-Toulouse et al., 2006;
Sparks and Shepherd, 1992). All other things being equal, customers’
intention to purchase green electricity increases with a positive attitude
toward purchase'® (3=0.52; p<0.001) and Perceived Behavioural
Control (p=0.22; p<0.001). In other words, intention increases when
the consumer thinks the purchase generates outcomes they value
positively, and when they feel they can purchase green electricity easily
and the action is under their control.

An interesting finding is the low and insignificant value for the
influence of Social Norms on the intention to buy green electricity in

5 To increase the validity of our intention measure, we used a “cheap talk”
presentation: “We frequently overestimate our intention to undertake ecological
behaviours. Considering that, do you intend to purchase green electricity in the
forthcoming months?”

6 See Appendix 1 for a detailed description of the additional variables.

7 We use “perceived simplicity” rather than the term “perceived difficulty” which is
common in the environmental behaviour literature, so that an increasing scale-score
means a positive impact on intention.

8 We used a 7-points Likert scale to assess the general willingness to pay a premium
(“Is it conceivable for you to pay more for green electricity?” from “no, not at all” to “yes,
absolutely”).

9 Linear treatment of polynomial data is possible because scales complying with the
TPB framework are considered as interval data; see Ajzen, 2002a; Tabachnick and
Fidell, 2006, p.6 and 7.

10 Items of the Osgood scale have been chosen based on our pilot survey. We chose
four items with higher Cronbach's alpha (0.8): good/bad, harmful/beneficial,
worthless/valuable, and crucial/secondary.

our study. SN is the only variable not significant to explain intention
(p=—0.017; p>0.1) in the basic TPB model. This result, which is
quite frequent in the TPB literature (Ajzen and Fishbein, 2005), is rare
when explaining pro-environmental behaviours. The low influence of
social norms may be a result of a lack of critical mass in the local green
electricity market of St. Gallen. Due to the small number of green
electricity customers, visibility of this behaviour was low, also because
marketing and communication efforts of the local utility were limited
at the time of the survey, so normative pressure had not yet emerged
as a relevant factor in choosing electricity products. Purchase became
an action adopted in the private context, with little presence in local
social relationships. This may explain why respondents in the control
group, who were not exposed to further information about green
electricity, felt that buying green electricity would not be an
opportunity for them to conform to expectations of their reference
groups. However, as evidenced by the finding that SN becomes
significant for respondents in the experimental groups, by activating
social norms in a targeted population (through advertising, public
information and debate, etc.), an effect of social interaction on
intention and behaviour can actually be induced (Biel and Thogersen,
2007; Cialdini, 2003; Harland et al., 1999).

The same procedure has been used to analyse the purchase
behaviour (binary variable). A logistic regression (Model 1b) in the
basic TPB framework ends up in an accurate model ( y? stat =424.4
[df =2]; p =0.000) able to predict 19.1% of the purchase probability.
This result is reasonable given that we evaluate actual behaviours
rather than stated behaviours, which are more common in the
literature (e.g. Menges et al., 2005; Ozcaglar-Toulouse et al., 2006).
Behavioural intention is a strong predictor for behaviour (B=0.52;
p<0.001): 73.9% of the 51 new subscriptions we observed were from
customers with a favorable intention to buy. In accordance with TPB
literature, Perceived Behavioural Control has a direct effect on
behaviour (B=0.25; p<0.001), in addition to its indirect effect
through its influence on intention (Model 1a).

In a more exploratory approach (Fig. 2), Model 2a summarizes the
results of a simultaneous linear regression of intention outside of the
basic TPB framework, in which we introduce all 24 variables that could
have a potential effect on the purchase decision: basic TPB variables and
extensions, socio-demographic variables, etc. (see Appendix 1). In order
to obtain a more precise analysis we consider the different components
of the TPB variables separately instead of their aggregate form
(injunctive and descriptive norms for SN; perceived simplicity and
control perception for PBC; see Ajzen, 2002a; Rhodes and Courneya,
2003; Trafimow et al., 2002). A stepwise (and backward) selection
method (threshold 0.1) provides an accurate model that explains more
variance than Model 1a (AR2= + 11.8 percentage points). Among the
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Model 2 (Extended TPB plus Economic Variables)
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Fig. 2. Extended model of green electricity purchasing behaviour.

three significant variables remaining, two overlap with the basic TPB
model: the attitude toward purchase (Ag) (=0.21; p<0.01) and the
perceived simplicity (p=0.14; p<0.05). The benefit certainty, an
economic variable apart from TPB is more important (3=0.45;
p<0.001) and its partial contribution is quite high (4 11.2%). All other
things being equal, intention to purchase increases when the customer
clearly perceives benefits of purchase. The causal influence of this
variable on action is strong and robust, through its influence on
intention.

Model 2b summarizes the results of a logistic regression of
purchasing behaviour outside of the TPB framework, integrating all

Table 4

24 variables as above. A forward selection (level 0.1) ends with a valid
logistic model (2 stat =397.9 [df =4]; p<0.001) predicting action
more accurately than the basic TPB model (1b) ()2 stat [change in the
—2log]=17.75; p<0.001). Results confirm the efficacy of TPB for
predicting green electricity purchases: purchase intention is a
significant factor which remains meaningful despite the integration
of 24 variables, and perceived simplicity (one of the two components
of PBC) is highly significant until general WTP is introduced in the
model. Two other important factors complement the basic TPB
model's prediction of behaviour: the level of personal norms
(B=0.32; p<0.05) and perceived self-efficacy (B=0.11; p<0.001).

Difference of mean between groups for predictors of intention (ANOVA and post-hoc tests).

Variable tested Groups (I) Mean (SD) # of mean® (I)-(J) st. error ANOVAP F(df)/sig
Attitude toward green electricity purchase (Ag) Gap1 4,55 (0.97) 0.627 (0.08) 4.90 (6;1001)/p=0.00f
Gagz 432 (1.03) 0.39™* (0.08)
Gsn 435 (1.07) 0.35™* (0.08)
Grpe 425 (1.03) 0.22 (0.08)
Guixed 415 (1.08) 0.12 (0.08)
Control (J) 4.03 (1.11) - (0.09)
Perceived personal Benefit Gap1 3.83 (1.45) 0.667 (0.11) 3.56 (6;995)/p = 0.007
Gz 3.67 (1.56) 0.50™"* (0.12)
Gsn 3.48 (1.58) 0.31 (0.12)
Grpe 3.46 (1.55) 0.3 (0.12)
Gumiixed 3.60 (1.54) 0.44™* (0.12)
Control (J) 3.16 (1.54) - (0.12)
Perceived simplicity Gap1 3.86 (1.70) —0.08 (0.13) 0.72 (6;984)/p=0.61
Gag2 3.92 (1.69) —0.02 (0.13)
Gsn 3.97 (1.74) 0.03 (0.13)
Grre 417 (1.69) 0.23 (0.13)
Gumixed 4.08 (1.77) 0.14 (0.14)
Control (J) 3.94 (1.71) - (0.13)
Intention to purchase Gas1 3.02 (1.74) 0.60"** (0.14) 2.33(5;1001)/p=0.04"*
Gag2 2.88 (1.84) 0.46" (0.14)
Gsn 2.86 (1.72) 0.43* (0.13)
Grrc 2.90 (1.79) 0.50™* (0.14)
Gumixed 2.90 (1.83) 47" (0.14)
Control (J) 242 (1.71) 0.60™** (0.13)

* p<0.1; ** p<0.05; ***p<0.01; ¥ p<0.001.
2 Post-hoc tests: Dunett and Bonferroni (for homogeneity of variances).

b Levene's tests have confirmed the homogeneity of variance between groups for all variables.
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Table 5
Share of customers switching to green electricity within two months after the survey, by experimental group.
Group Total
Gap1 Gag2 Gsn Gppc Guixed Subtotal experimental Control group
groups
Total N 164 163 177 165 168 837 170 1007
Of which positive attitude to green electricity N 123 120 124 118 129 614 125 739
No purchase N 108 107 113 109 113 550 120 670
Purchase N 15 13 11 9 16 64 5 69
New Purchasers in % of those with positive attitude % 12.2% 10.8% 8.9% 7.6% 12.4% 10.4% 4.0% 9.3%
towards green electricity
Signific. p (2-tailed) 0.014 0.036 0.115 0.191 0.010 N/A N/A

All else being equal, the purchase probability increases with a higher
moral obligation to subscribe (resulting from the internalization of
social norms into personal values) and when the customer thinks his
individual contribution (and not only the collective action) may be an
effective form of pro-environmental behaviour. These findings
confirm the results of other studies related to green electricity
(Clark et al., 2003; Kotchen and Moore, 2007; Peters and Feldman,
2001) and other behaviours (Ajzen and Fishbein, 2005; Kaiser et al.,
2005; Parker et al., 1995; Manstead and Van Eekelen, 1998; Trafimow
et al., 2002), indicating that these two constructs are indeed useful
extensions of the basic TPB model. Finally, general WTP is the most
important and significant variable (change in the —2log=17.76;
p<0.001). The more a customer accepts the general idea of paying
more for green electricity, the higher his purchase probability
(B=0.58; p<0.001).

The discussion above shows that the TPB offers a useful model to
understand the factors determining intention to buy and the actual
purchasing behaviour for green electricity. We could also show that
integrating a number of extensions to the TPB model as discussed in
previous literature, but also economic variables such as benefit
certainty and general WTP, increases the explanatory power of the
model. We will see in section 4.3 below that apart from its important
influence on intention, the perception of benefit also has an additional
influence on behaviour by moderating the relationship between WTP
and action. Before drilling deeper into this relationship, the following
section 4.2 will investigate differences in behaviour between
experimental groups and control group, and will confirm partly the
causality between perceived benefit and purchasing behaviour, by
showing that we changed the perception of benefit in the experi-
mental groups, what has had an impact on intention.

4.2. Differences Between Experimental Groups and Resulting Changes in
Behaviour

We showed that the perception of benefit is highly correlated with
intention to purchase. But intention is an important determinant of
the actual decision to purchase: perceiving a benefit from action is
then a potential indirect determinant of purchasing green electricity.
Did the treatment of our experimental groups increase the perceived
benefit from purchasing green electricity? The results are shown in
Table 4. An ANOVA (homogeneity of variance) confirms a difference of
mean between at least 2 groups and the score's mean is significantly
higher in Gag1, Gag2 and Gpixeq than in the control group.

Average attitude toward green electricity purchase (Ag) has also
increased in those groups, but not the perceived simplicity of action.
Finally, reinforcing these determinants of action has increased the
intention to purchase in all groups, but above all in Gag;. But what
about the actual purchasing behaviour?

A particularly interesting feature of our study is that we could
actually observe behaviour of respondents in the four months after
participating in the survey (Table 5). Of the 1007 respondents in the

total sample who were not buying green electricity at the time of
participating, 739 (73%) had expressed a positive attitude towards
green electricity (score 4-7 on a 7-point scale). Of those 739 potential
green electricity customers, 69 (9.3%) actually followed through on
their intentions within the following four months, whereby most of
these new subscriptions occurred between one and two months after
the survey. While 10.4% (n=64) of respondents in the experimental
groups switched to green electricity after participating in the survey,
only 4.0% (n=>5) of those in the control group did so. Applying a two-
tailed Fisher's exact test, we can further see that while the share of
new customers is higher in all experimental groups than in the control
group, this difference is only significant in three groups, namely the
two groups that were exposed to information addressing their
attitude toward behaviour (AB1 and AB2) and the mixed group,
while the difference to the control group is positive, but not significant
for the groups that were treated on social norms (SN) and perceived
behavioural control (PBC).

We can conclude that three types of information most effectively
influenced a move from intention to action: (1) information on the
social benefits of green electricity (targeting the pure altruist
motivation/Gag1); (2) information on the opportunity to privately
benefit from green electricity development (targeting the egoistic
motivation/Gag;); and (3) providing a mix of information addressing
all three TPB belief categories (targeting simultaneously the different
altruist motivations/Guixeq). Overall, processing some standardized
information targeted at these belief categories reliably increases the
probability of green electricity purchase compared with a situation
where no information is provided.

An important observation is that the groups where we could
significantly increase action are precisely the ones where we
improved the level of perceived benefit (see Table 4). By providing
information targeting beliefs toward green electricity purchase, we
could reinforce salient beliefs and clarify preferences; this has
strengthened the perceived benefit of purchasing, which in turn has
experimentally increased action.!! The experimental treatment has
been particularly effective to encourage those individuals with a
weakly positive attitude towards green electricity to move from
intention to action. Indeed, we observe that, in the control group, all
the 5 new subscribers had stated a highly positive attitude towards
green electricity (7 out of 7 on a Likert-Scale); meanwhile only 10 to
30% of the new subscribers had such a very favorable attitude in the
experimental groups, while the large majority stated only a
moderately positive attitude towards green electricity (scores 5 to 6
out of 7), or in some cases even a neutral attitude towards green
electricity. This result supports the idea that when consumers
consolidate their beliefs about purchasing green electricity, providing

1 We should note (Table 4) that the other significant antecedents of intention have
not been increased precisely in these 3 groups, and not so homogeneously (a similar
difference of mean between groups induce a similar increase in behaviour probability).
This is a signal of the causal relation we are stressing between perception of benefit
and change in behaviour.



470 D. Litvine, R. Wiistenhagen / Ecological Economics 70 (2011) 462-474
Table 6
Predictive power of general WTP on purchase behaviour, by level of perceived benefit certainty .
Level of perceived benefit— Low High
Group (sample)— Control Treated Control Treated

General WTP 2.17 (1.08)/p = 0.04 1.11 (0.41)/p = 0.007 0.68(0.20)/p = 0.001 0.48 (0.68)/p = 0.48
Constant —14.35(6.15)/p=0.02 —9.18 (2.28)/p=0.00 —5.11(1.13)/p = 0.00 —529 (4.13)/p=0.20
Pseudo R? 0.48 0.25 0.09 0.05

% correct predictions 97.8% 98.8% 92.9% 80.6%

—2log (IR %2 (1)) 10.4 (8.8™*%) 33.0 (10.3") 13.8 (0.6) 213.8 (14.5")

N 91 334 28 232

** p<0.05; ***p<0.01; 7 p<0.001.

calibrated information can effectively encourage light green con-
sumers to walk the talk.

4.3. Perception of Benefit Moderates the Role of Price in the Purchasing
Decision

In the extended model presented above (Fig. 2), we could see that
general willingness-to-pay for green electricity (WTP) is a powerful
predictor for the actual purchasing decision, along with intention to
buy green electricity. Perceived benefit, in turn, is an important
antecedent of intention. In the following section, we will investigate
whether perceived benefit also has a moderating influence on the
relationship between WTP, or price, and behaviour.

Based on a survey in the US, Wiser (2007) suggests that the most
common reason for refusing to support green electricity is that
benefits are not great enough to warrant paying a premium. Our
survey underlines that general WTP explains customer behaviour
especially when respondents perceive a low personal benefit of green
electricity subscription. Table 6 presents the results of a binary logistic
regression predicting purchase behaviour as a function of the general
WTP for two levels of perception of individual benefit on a 7-point
Likert scale: low (scores 1-3) or high benefit (scores 5-7). We ran
these regressions in two different samples: the control group and all
the treated groups together.!?

We can see that in the control group, with no treatment on beliefs
towards green electricity purchase, the general acceptance of paying a
premium is a powerful predictor of actual purchase probability
independent of the level of perceived benefit, as discussed in our
correlation analysis (Model 2b in Table 3). However, for respondents
who processed targeted information (treated groups), this result is
observed only if their perceived benefit is low. In the case where
respondents perceive a positive benefit from purchasing, their action
is no longer related to their self-reported general WTP. We find the
same result when splitting the sample according to the level of benefit
certainty'?: individuals uncertain about their benefit are sensitive to
the barrier of paying more, but after processing information the ones
certain of their benefit act independently of the existence of a price
premium. We can conclude that perceived benefit has not just a
strong indirect impact on action through intention, but - especially
when benefit certainty is enhanced through specific information
targeting salient beliefs - this variable also moderates the impact of
the most important predictor of behaviour, which is general WTP.

Fig. 3 conceptualizes the implications of this finding in graphical
form. Simply speaking, the typical price-response curve that predicts
demand for a good should diminish as price increases,' appears to be

12 Regressions were conducted on all treated groups together because of the small
numbers of new subscriptions in certain subsamples.

13 See Appendix 1 for a detailed description of the variable personal benefit certainty.

4 We would like to point out that this figure generalizes from our specific empirical
results in that our variable general WTP was not a continuous variable, but we only
asked on a scale whether or not paying a premium would be acceptable.

only valid for the surveyed green electricity customers if perceived
benefit is low. If the marketer succeeds in establishing a clear and
credible benefit, the existence of a price premium is much less of a
barrier for consumers to move from intention to action.

Another way to look at this is that it confirms an old salesman's
wisdom:'> Never talk to a customer about price until you have fully
explained the value of your product, because deciding on price is the
mental last resort of a customer who does not see other benefits to
base his decision on.

5. Limitations and Further Research

While we believe our large-scale survey has combined a number of
innovative methodological elements from psychology and economic
analysis of consumer behaviour related to green electricity, it is also
subject to a number of limitations that can serve as starting points for
further research.

First of all, by soliciting participation in our online survey through
a paper bill insert, we confronted potential respondents with a media
discontinuity, resulting in a participation rate that was low compared
to purely paper-based surveys. On the other hand, conducting the
survey online allowed us to use interactive elements like graphics and
flash animations in the information treatment part of the question-
naire, so going the paper route would have resulted in a loss of
richness of the experimental design. We compensated the relatively
low response rate by a broad distribution of invitations to participate
(31,000 bill inserts) to get a sufficient sample size. Further researchers
who do not have the means to widely distribute paper invitations may
want to explore the option of soliciting participation online through
pop-up windows on utility websites or price comparison sites, or
through online discussion fora related to electricity products. One
thing to consider though is whether recruiting participants online will
maintain the relatively good representativeness of the sample that we
enjoyed. The prospects of doing purely web-based surveys are
probably improving over time, especially in countries with high
internet penetration rates (such as Switzerland with about 95%) and
in regions where utilities have succeeded in switching a significant
share of their customers to e-billing solutions.

Another limitation refers to the differential effect of the informa-
tion provided to the treatment groups. Our analysis of differences in
chapter 4.2 showed that the differences were statistically significant
only for some of the groups. One way to address this in further
research would be to work with even larger samples of consumers, so
that the number of new subscribers resulting from a field experiment
would be sufficiently large in each subsample. This would then also
allow to further investigate what actually is more important from a
practical impact perspective: carefully targeted information that is

15 http://salesandmarketingtips.today.com/2009/04/01/never-talk-price-and-other-
important-cliches/.


http://salesandmarketingtips.today.com/2009/04/01/never-talk-price-and-other-important-cliches/
http://salesandmarketingtips.today.com/2009/04/01/never-talk-price-and-other-important-cliches/

D. Litvine, R. Wiistenhagen / Ecological Economics 70 (2011) 462-474 471

Purchase ¢4
Probability

TTT——————_ High benefit certainty

Low benefit certainty

Price
Premium

Fig. 3. The moderating effect of benefit certainty on price sensitivity.

tailored to the factors in the TPB model, or simply treating consumers
with any kind of relevant information in order to overcome their
inertia.

Further research should also extend our analysis to other geographies
to assess the validity of the different belief categories across different
cultural contexts. In particular, previous research has indicated that
electricity customers in Switzerland are significantly less price sensitive
than their peers in countries like Germany, the UK or the Netherlands
(Wiistenhagen, 2000), and at the time of the survey, Switzerland was also
different from other countries in that meaningful policy incentives for
renewable energy generation (e.g. feed-in tariffs) were essentially
nonexistent, making green electricity purchasing the only way to support
renewables. It would be interesting to see whether these factors influence
the validity of a TPB model and extensions when conducting similar
experimental studies in other countries.

Finally, our findings indicate that WTP surveys have some inherent
limitations in predicting how customers will actually react to prices
offered at stated premiums. Further research should therefore explore
alternative approaches to find valid measures for true price
sensitivities. This may involve discrete choice experiments, where
consumers have to simultaneously trade off price against other
product attributes (Burkhalter et al., 2009); analysis of test markets;
or the use of click stream data from actual electricity product
configuration websites of power marketers (e.g. using Google
Analytics).

6. Conclusions

Many consumers have positive attitudes towards renewable energy,
but relatively few translate those into specific action in terms of
purchasing green electricity. Our research sheds new light on the gap
between intention and behaviour, demonstrating specific ways to help
consumers increase the consistency between what they say and what
they do. Based on our analysis, we can answer the three research
questions outlined above as follows:

1. What is the influence of perceived benefit on explaining consumer
decisions to purchase green electricity, and what are the key
components of this benefit? In line with the Theory of Planned
Behaviour (TPB), we show that behavioural, normative and control
beliefs all influence the decision to purchase green electricity.
Information directed towards each of these three factors can help
to increase perceived benefit, and consequently actual purchasing
behaviour.

2. What is the relative role of price in explaining barriers to purchasing
green electricity? Our results show that general WTP is a good
predictor of purchasing behaviour. Also, the importance of price
decreases when benefits are clearly perceived, and when social

norms are successfully activated — an effect that has received
relatively little attention in marketing surveys on green electricity.
This points to the need to better understand the formation of
consumer preferences for green electricity, as well as the link
between preferences and action.

3. How can green electricity marketers or policy makers increase the
perceived benefits of purchasing green electricity? As evidenced by our
survey, three types of information most effectively influenced a
move from intention to action: information on the social benefits of
green electricity; information on the opportunity to privately
benefit from green electricity; and providing a mix of information
addressing all three TPB belief categories. Processing some
standardized information targeted at these belief categories has
increased the probability of green electricity purchase compared
with a situation where no information is provided. With some
adaptation to specific national and local circumstances, using the
kind of information provided in our survey will prove helpful to
target the large segment of “light green” consumers, i.e. those who
have positive intentions and/or attitudes, but have not yet followed
through on actually purchasing green electricity. When it comes to
pricing, our findings about the nuanced role of pricing should
encourage marketers to design more creative pricing strategies
than simple rules-of-thumb like “not more than 10% more per
kWh” widely used in the electric utility industry.

For policy makers, our results indicate that consumer willingness
to contribute to the achievement of renewable energy policies may be
more widespread than disappointingly small market shares for green
electricity might suggest. Indeed we could increase the share of
subscribers who had been exposed to green electricity offerings for
five years but have not taken the opportunity to buy — in other words:
we succeeded in motivating hesitant “light greens” to walk the talk.
Hence green power marketing may prove to be complementary to,
although not a substitute for, other renewable energy policies
(Litvine, 2009; Menges, 2003; Wiistenhagen and Bilharz, 2006). At
the same time, our findings provide a vivid illustration of the
multitude of factors that need to come together in order to make
real behavioural changes. Policies such as green defaults (Pichert and
Katsikopoulos, 2008, Karsten and Reisch, 2008) that make such
behavioural changes easy for customers may prove very beneficial.
The results presented here also provide an empirical justification for
such policies in that 73% of consumers in our study reported positive
attitudes to renewable energy, so current defaults in the electricity
market seem to be far from maximizing customer value (Burkhalter et
al., 2009). The different motivations constituting the potential benefit
of buying green electricity are complex, and adequately addressing
this complex set of motivations will strengthen the link from attitude
to behaviour. We offered a framework and empirically demonstrated
that a favorable attitude toward green electricity has a positive
influence on the customer's purchase behaviour, even when this
attitude is weak, neutral or latent.

Finally, as for further research, our study highlights the predictive
power of models that take both psychological and economic variables
into account, such as the TPB approach used in our research. More
sophisticated market research integrating economic tools with the
rich wisdom of other social science disciplines, such as social
psychology, seems to be essential in order to get a more sophisticated
understanding of what drives consumer behaviour related to green
electricity. And last but not least, our study provides an indication for
action research. Designed as a behavioural intervention study, the
present survey provides an objective measure of purchasing behav-
iour and causal conclusions which can provide specific recommenda-
tions for green electricity marketers. Good research and practical
relevance are far from being mutually exclusive, and a survey based
on a solid theoretical foundation can be an effective way of supporting
the accelerated market diffusion of renewable energy.
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Category Variables® References
(concept and wording)

Question in the survey® Descriptive statistics (%)¢

Negative Medium Positive Mean (SD)

TPB variables with three Attitude towards Ajzen, 1988, 1991, 2002a
extensions purchase (Ag)
Descriptive norms Ajzen, 2002a; Heath and Gifford,
(SN) 2002; Rhodes and Courneya, 2003

Injunctive norms
(SN)

Perception of control Ajzen, 2002a;2002b; Armitage &

(PBC) Conner, 1999; Manstead and Van
Eekelen, 1998; Pieters et al., 1998;
Rhodes and Courneya, 2003;
Trafimow et al., 2002

Perceived simplicity

(PBC)

Perceived Self-
Efficacy (PSE)

Perceived Response- Ajzen, 2002b; Bandura, 1997;

Efficacy (PRE) Harland et al., 1999; Heath and
Gifford, 2002; Kaiser, 2006; Kaiser
et al., 1999; Manstead, 2000

Personal norms

Expected guilt

Economic Personal benefit
variables certainty
General WTP Farhar, 1999; Wiser, 2007

WTP 10% premium

Environmental profile  Sensitivity to Questions concerning everyday
(psychological and interaction (degree environmental behaviour”
strategic)® of descriptive norms)

Efficiency of an
individual action

Perceived Self Efficacy

For me switching to green electricity in 22.3 344 433 221 (0.78)
the coming months is... [good/bad,

harmful/beneficial, worthless/valuable

and crucial/secondary]

For me the effort other citizens are 55.3 36.4 8.4 153  (0.65)
ready to make to switch to green

electricity is [very weak/very high]

Most people who are important to me 4.9 29.6 65.5 261 (0.58)
[approve/disapprove] of my switching

to green electricity in the coming

months

Do you think you have enough 253 11.0 63.7 238 (0.86)
knowledge and information to take a

beneficial decision switching to green

electricity in the coming months? [not

at all/entirely]

For me to switch to green electricity in 34.3 28.9 36.8 2.02 (0.84)
the coming months would be

[extremely difficult/extremely easy]

By switching to green electricity in the 54.5 16.4 29.1 1.75 (0.88)
coming months I think my

contribution can play a role in the

development of green electricity in my

country [not at all/entirely]

By switching to green electricity in the 24.6 26.6 48.7 224 (0.82)
coming months I will provide a

significant effort, but outcomes of my

purchase will be up to my expectations

[not at all/entirely]

Would you be more in line with 15.3 29.0 55.7 240 (0.74)
yourself by switching to green

electricity in the coming months? [not

alt all/entirely]

Would you feel guilty if you don't 29.0 27.5 335 1.94 (0.85)
switch to green electricity in the

coming months? [not at all/entirely]

My interest or personal benefit in 42.7 313 26.1 1.83 (0.81)
switching to green electricity in the

coming months is [very weak/very strong]

This personal benefit I would obtain by 44.1 283 27.5 1.83 (0.83)
switching to green electricity in the

forthcoming months is [very

uncertain/very certain]

[s it conceivable for you to pay an extra ~ 35.6 15.5 49.0 213 (0.91)
amount to switch to green electricity in

the coming months? [Not at all/entirely]

An extra amount of about 10% for each 53.1 15.7 31.2 1.78 (0.89)
kWh of green electricity is [very low/

very high]

To which extent do you take into account 66.9 19.1 14.1 147 (0.73)

what others do as a factor to undertake an

environmental action?

A single individual's environmental 48.3 45 47.3 199 (0.98)
action is useless if others refuse to

make efforts too

By undertaking an environmental action, 20.4 183 61.3 241 (0.81)
do you think your contribution has a

positive influence on the environment

and “can make the difference”?
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Appendix 1 (continued)

References
(concept and wording)

Category Variables®

Question in the survey® Descriptive statistics (%)¢

Negative Medium Positive Mean (SD)

Perceived Response- Do you feel that your contribution will 36.4 245 39.1 2.03 (0.87)
Efficacy produce outcomes complying with my

expectations?
Intrinsic motivation Some individuals report that 321 14.8 53.1 221 (0.90)

undertaking an action is more

satisfying than the overall results of

this action. Is the action per se more/

less important than the outcome of this

action?
Passive free riding I'm less disposed to undertake an 59.1 14.6 26.3 1.67 (0.86)

environmental action if [ know that

others do not contribute to it
Fear of others' free The government should require 342 85 57.3 223 (0.93)
riding everyone to help pay for

environmental improvements as it is

mutually beneficial
Attitude toward green My global opinion of green electricity =~ 8.8 17.9 733 2.64 (0.64)
electricity is [totally unfavorable/totally

favorable]
Environmental concern Among the five following actions, - - - 0.73  (0.21)

Socio-demographic Age, gender, income,

education/profession

which ones you and your household do

regularly (score from 0 to 5

transformed into a vector [0,1]).

See Table 1 - - - -

¢ All variables have been assessed on 7-points scales for compatibility with the TPB framework. We attributed a label to each point and integrated a neutral label when necessary
for understanding. The level of ecological behaviour is a list of 5 binary variables transformed into a float included between 0 and 1.

b Variables measured on a 7-points scale ranging from “not at all” to “entirely” with “medium” at the neutral point. These variables are derived mainly from Wiser (2007), some
models of ecological action (Dietz et al., 1998; Kaiser et al., 1999; Pieters et al., 1998; Thogersen and Olander, 2003), but also Bearden et al. (1989).

¢ The original questionnaire was conducted in German, translation by the authors.

4 Statistics provided on the entire sample N~1007 (all groups together). We gathered scores on the 7-points scale: “Negative”: scores 1-3; “medium”: score 4; “Positive”: scores

5-7.
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